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Introduction

The RES-H Policy project

The project "Policy development for improving RES-H/C penetration in European Mem-
ber States (RES-H Policy)" aims at assisting Member State governments in preparing
for the implementation of the forthcoming Directive on Renewables as far as aspects
related to renewable heating and cooling (RES-H/C) are concerned. Member States
are supported in setting up national sector specific 2020/2030 RES-H/C targets. More-
over the project initiates participatory National Policy Processes in which selected pol-
icy options to support RES-H/C are qualitatively and quantitatively assessed. Based on
this assessment the project develops tailor made policy options and recommendations
as to how to best design a support framework for increased RES-H/C penetration in
national heating and cooling markets.

The target countries/regions of the project comprise Austria, Greece, Lithuania, The
Netherlands, Poland and UK — countries that represent a variety in regard of the
framework conditions for RES-H/C. On the European level the projects assesses op-
tions for coordinating and harmonising national policy approaches. This results in com-
mon design criteria for a general EU framework for RES-H/C policies and an overview
of costs and benefits of different harmonised strategies.

This report

This report aims to give an overview of possible options for policy instruments to sup-
port the development of RES-H and RES-C technologies within EU Member States. It
draws upon experience in regard of applied instruments to support other renewable
technologies, whilst considering how instruments might apply specifically to RES-H and
RES-C and the particular characteristics of the different technologies this includes.
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1 Executive Summary

The ambitious targets for the growth of renewable energy within the European Union
by 2020 make the rapid growth of renewable energy sources of heating and cooling
(RES-H/C) a political and practical necessity. This document sets out the key policy
options currently identified as being available to support the enhanced development
and deployment of RES-H/C technologies.

The policy experience with renewable energy sources of electricity (RES-E) provides a
number of lessons that can be applied in ensuring the more efficient adoption of RES-
H/C and it is important to learn from these lessons, while also taking into account the
unique characteristics of the markets for heating and cooling and for the delivery of
both.

Meeting EU and Member State goals for adoption of RES-H/C will require the use of
multiple technologies applied in context appropriate ways. Fundamental to the efficient
growth of RES-H/C will be the development of a holistic policy environment addressing
all elements of policy. The different levels of technological maturity represented by the
RES-H/C technologies will mean they require different policy instruments if they are to
progress through from the demonstration phases to commerciality. Even where a sin-
gle technology is concerned, efficiency will be best served not by the application of a
single policy instrument but with a selection of complementary instruments applied to
overcome the range of financial and non-financial barriers that RES-H/C face. Policy
instruments which best suit the early stages of technological development will need to
be supplanted by other more appropriate instruments as a technology matures.

It is also likely that some policy instruments will be better suited to the policy and regu-
latory milieu of some Member States than others, and this must also be considered in
adopting policy instruments.

The cost to the consumer or taxpayer of supporting development of RES-H/C must
remain a fundamental element of choosing policy instruments and it is important to
guestion the assumptions that have been made about all instruments, most notably in
the light of the RES-E policy experience.

Adoption of policy to support RES-H/C must also be considered in the wider societal
context and the wider policy context. Provision of renewable heating and cooling has
been given little consideration in terms of its relationship with current markets and their
regulation and there is potential both for conflict and for the adoption of regulatory
frameworks which can enhance RES-H/C deployment. There is also significant poten-
tial for the greater use of heat energy currently regarded as waste from thermal electri-
cal generation and other industrial purposes and care must be taken to ensure that
RES-H/C policy and regulation does not conflict with the potential for enhanced exploi-
tation in that area. Overlap in the areas of energy efficiency policy, policy relating to the
reduction of fuel poverty and to policy concerning RES-E and biofuels must also be
taken into account in developing a holistic framework for the support of RES-H/C.

6
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2 Introduction

The increased use of renewable energy has been a key element of energy policy at the
European level and at the level of Member States for at least two decades. Its in-
creased uptake has been identified as being a key technology in efforts to reduce
emissions linked to climate change, and having an important role to play in improving
European energy security of supply, in stimulating innovation and technological devel-
opment and in providing new opportunities for employment.

These benefits are available in regard of renewable energy sources of electricity, heat-
ing, cooling and transport fuel. Despite this, the historical focus of much of renewable
energy policy in most Member States over the last two decades has largely been on
the development of renewable energy sources of electricity (RES-E), with some more
recent efforts to develop policy mechanisms to support increased use of renewable
transport fuels in recent years. The development and application of policy instruments
to support renewable energy sources of heating (RES-H) and cooling (RES-C) are
considerably less advanced in many Member States despite the large portion of energy
that is expended in meeting societal needs in each of these sectors and the consider-
able potential that exists for meeting a substantial fraction of this demand from renew-
able sources. While, for example, Sweden, Austria, Germany and Denmark and others
have long established policy in supporting RES-H, the level of complexity of instru-
ments has not progressed as far as with RES-E. Globally, heating and cooling account
for an estimated 40% of total energy demand (with heating far the more significant of
the two) while in Europe, heating accounts for 48% of total energy demand (EREC
2006). This is significantly in excess of demand associated with either electricity or
transport. Despite this, considerably less experience has been gained in regard of ap-
plying the range of available support mechanisms, indeed the public debate over sup-
port is also much less advanced and there is comparatively little discussion as to the
relative advantages and disadvantages of particular policy instruments.

While cooling does not represent as significant a fraction of consumer demand as heat-
ing across Europe, in some Southern European Member States consumer demand for
cooling is higher than for space and water heating due to climate conditions. Cooling
loads do represent an expanding area of energy use within in more northern parts of
Europe and may increasingly do so as temperatures increase with climate change and
with increased welfare. They represent an area where a shift to more sustainable
sources could yield benefits similar to other renewable energy sources.

This report sets out some of the different policy instrument options available to support
increased deployment of RES-H and RES-C technologies. The current European policy
context is set out to ground the report. Each policy option and its essential components
is then described along with how they have been or might be applied in practice, in-
cluding any significant variations on the central mechanism that might be adopted and
the implications of these variations. Each option is discussed in terms of its advantages
and disadvantages, drawing on experience with its application to support other renew-

7
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able energy sources, most notably, RES-E, though in support of RES-H or RES-C
where applicable. The application of each mechanism to RES-H and RES-C is then
discussed as appropriate, taking into consideration the particular constraints and char-
acteristics inherent to those technologies. The key elements which differentiate RES-
H/C from RES-E are discussed in section 5 to clarify both why simple transfer of policy
mechanisms from RES-E to RES-H/C is not as straightforward as it might be and to
assist in picking out what lessons might be learned from the RES-E experience while
emphasising which lessons might be more difficult in cross application.
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3 The European Policy context for RES-H/C Policy: The 2009
Renewables Directive and the European Energy Perform-
ance of Buildings Directive

3.1 The new directive on the promotion of the use of energy from
renewable sources

Although the European Commission and its Member States have a long-term commit-
ment to the general development of renewable energy sources, support has tended to
focus primarily on renewable energy sources of electricity (RES-E). Although the
Commission included a specific sectoral target for RES-H in its 1997 renewable energy
White Paper, this has not been transferred into European legislation (as has been the
case with RES-E and latterly with renewable transport fuels) for a long time.

However, on December 11th the European institutions agreed upon a new directive on
the promotion of renewables. The directive that is covering the use of renewables in
the electricity, heating/cooling and transport sectors can be regarded as milestone to
improve the policy and regulatory frameworks in the Member States as far as the mar-
ket penetration of renewables in the heating and cooling markets is concerned. This
chapter summarises the directive's key regulations that are explicitly addressing the
RES-H/C sector and especially the support framework aiming at strengthening the de-
ployment of RES-H/C technologies.*

e National overall targets and measures for the use of energy from renewable
sources(article 3)

For the purpose of reaching an overall 20% target in 2020 each Member State is
obliged to ensure that in 2020 the share of energy from renewable sources in gross
final energy consumption of energy equals or exceeds a national overall target that
is set out by the Annex of the directive. The national targets that have a binding
character have been determined according to a flat rate and GDP-related ap-
proach. As the targets are of a relative nature (related to the gross final energy
consumption) Member States can obviously follow two different strategies to reach
their target, a) to increase the absolute production rates of renewables and b) to re-
duce the final energy consumption by efficiency measures (e.g. improving the effi-
ciency standards of buildings). Target compliance is based on statistical data.
In addition to the 2020 target Member States need to design their support frame-
work as to meet an indicative target trajectory that is also defined by the directive
(Part B of Annex I). It is rather apparent that most Member States will only reach

! It must be noted that this chapter refers to the provisional consolidated trilogue version of the

Renewables Directive from December 2008 that at the point of writing this report still had to
go through a legal linguistic check before being finally adopted by the Council.
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their targets by introducing measures by which the support framework for RES-H/C
will seriously be improved.

e Renewable Energy Action Plans (article 4)

Each Member State will be obliged to adopt and submit a renewable energy action
plan. These plans shall set out a break down of Member States' national overall
targets to the sector specific shares of RES-E, RES-H/C and RES-T in 2020. With
the plans Member State governments are also obliged to report on their planned
measures to achieve their target. The national action plans that will be based on a
standardised template provided by the Commission are due by 30 June 2010 at the
latest.

e Calculation of the share of energy from renewable sources (articles 5 and
17-19)

The gross final consumption of RES-H/C in a Member State shall be calculated as
the quantity of renewable district heating and cooling plus the consumption of other
energy from renewable sources in industry, households, services, agriculture, for-
estry and fisheries for heating, cooling and process purposes.

— In multi-fuel plants only the renewable part of the heating and cooling output is
eligible to contribute to the target.

— In the case of heat pumps — the directive differentiates between aerothermal,
geothermal and hydrothermal heat energy — Annex VII of the directive provides
a methodology that tries to ensure that only this share of the captured energy
output shall be taken into account that exceeds the primary energy input that is
necessary to operate the heat pump. Thermal energy captured by passive en-
ergy systems (e.g. windows, transparent insulation systems, shading systems)
is not eligible for counting to the targets.

— Bioliquids for heating/cooling purposes (e.g. palmoil) is only eligible for target
accounting if they comply with sustainability criteria that are set out in the direc-
tive.

e Support framework (articles 6-11)

The directive keeps the subsidiarity of the Member States' support framework for
RES-H/C. However, some flexibility in target contributions is introduced by allowing
Member States to achieve their targets through non-domestic RES projects. For
RES-H/C the flexibility mechanisms encompass statistical transfers, joint projects
and joint support schemes between Member States. The regulations are designed
to avoid double counting of RES production with regard to target accounting.

A joint support scheme for RES-H/C is given in the case that two or more Member
States decide (on a voluntary basis) to join or partly coordinate their national sup-
port schemes. In such cases, a certain amount of RES-H/C produced in the territory
of one participating Member State may count towards the national overall target of

10
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another participating Member State. However, such a shift of target contributions
must be accompanied by a distribution rule that specifies how the amounts of RES-
H/C are allocated between the participating Member States. In addition the alloca-
tion must be reflected by a statistical transfer between the countries involved.

e Administrative procedures, regulations and codes (article 13)

The directive obliges Member States to set up streamlined, objective, transparent
and non-discriminatory administrative procedures aligned to the particularities of
each individual RES-H/C technology. In order to reinforce the deployment of RES-
H/C in buildings Member States shall by 2015 at the latest, where appropriate, in-
clude in their building regulations and codes a requirement to use a minimum share
of RES in new buildings and in existing buildings that are subject to major renova-
tion. However, the directive does not fix EU-wide minimum levels for the required
share. Moreover Member States shall ensure that the public body fulfils an exem-
plary role in the use of RES-H/C. However it is not specified which minimum re-
quirements a Member State shall apply in order to meet this target. Finally, Member
States shall clearly define any technical specifications which must be met by RES-
H/C equipment and systems in order to benefit from support schemes.

e Guarantees of origin of RES-H/C (article 15)

Member States may (but are not obliged to) arrange for guarantees for origin (GO)
to be issued in response to a request from producers of RES-H/C. No more than
one GO shall be issued in respect of each unit of energy produced. The GO does
not have any function in terms of target accounting. Thus any transfer of GOs be-
tween Member States does not have any effect on the decision of Member States
to use any form of flexibility mechanism in view of proving target compliance or on
the calculation of the gross final consumption of RES-H/C.

e Sustainability criteria for biofuels and other bioliquids (articles 17-19)

The directive sets out sustainability criteria including underlying verifica-
tion/certification requirements for biofuels (applicable for the transport sector) and
bioliquids. The latter has an impact on the use of liquid biomass (e.g. palm oil) for
heating and cooling purposes. The sustainability criteria are relevant for the eligibil-
ity of bioliquids to target accounting and financial support schemes. RES-H/C pro-
duced from bioliquids that do not meet the sustainability criteria are not eligible to
contribute to a Member State's target. In addition a Member State government is
not allowed to support the use of such unsustainably grown and produced biolig-
uids. For solid and gaseous biomass for heating/cooling purposes the Commission
is required to report on the need of respective sustainability requirements. The re-
port that is due by the end of 2009 shall be accompanied by proposals for a respec-
tive sustainability scheme (e.g. including minimum standards for a sustainable for-
est management).

11
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3.2 Therecasting of the European Building Directive (EPDB)

As a major share of RES-H/C is used for space heating and cooling as well as warm
water generation, policies to enhance the deployment of RES-H/C are strongly linked
to the building sector. The latter (including residential and commercial buildings) is the
largest user of energy and CO, emitter in the EU and is responsible for about 40% of
the EU's total final energy consumption and CO2 emissions.

On the European policy level the building sector is mainly addressed by the directive
2002/91/EC on the energy performance of buildings (EPBD). The EPBD compels
Member States to implement energy performance requirements that are based on a
transparent methodology for new and large existing buildings that undergo major reno-
vation.? Among others the methodology shall take into account the positive influence of
active solar systems and other heating and electricity systems based on renewable
energy sources. For large new buildings (useful floor area > 1000m?) building owners
are obliged to take into consideration whether the installation of alternative heating sys-
tems is technically, environmentally and economically feasible. Explicitly listed are de-
centralised energy supply systems based on renewable energy, CHP, district or block
heating or cooling and under certain conditions heat pumps.

In November 2001 the European Commission came up with a proposal for the recast-
ing of the EPDB aimed at strengthening its provisions to exploit more of the existing
cost efficient energy savings potential in the building sector. As regards RES-H/C the
Commission proposes to extend the obligation to consider alternative energy systems
for new buildings to all new buildings irrespective the useful floor area. In order to en-
sure that the assessment of the technical, environmental and economical feasibility of
the alternative systems is really carried out Member States shall make certain that the
assessment is documented in a transparent manner in the application for the building
permit or the final approval of construction works of the building.

On 3 February 2009 the ITRE Committee of the European Parliament published a draft
report commenting on and proposing additional amendments to the Commission's pro-
posal for a recast of the EPDB. The major proposal concerning the RES-H/C sector
comprise

e an obligation of the Commission to bring forward (by 30 June 2010) a proposal
as to how to define the term 'technical, environmental and economic feasibility',
referred to in the directive

> The EPDB defines major renovations as cases where the total cost of the renovation related

to the building envelope and/or the technical building systems such as heating, hot water
supply, air-conditioning, ventilation and lighting is higher than 25% of the value of the build-
ing, excluding the value of the land upon which the building is situated, or those where more
than 25% of the building envelope undergoes renovation.

12
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e an extension of the requirement to assess the technical, environmental and
economical feasibility of installing alternative energy supply systems (including
RES-H/C) for existing buildings which undergo any major renovation

e an obligation on Member States to report to the Commission by 30 June
2011as to which requirements the respective country has put in place in order
to ensure the minimum levels of RES-H in new and existing buildings undergo-
ing major renovation, as required under the RES directive and the respective
articles of the EPDB

e an obligation on Member States to take the necessary measures to train more
installers and to ensure training to a higher level of competence for the installa-
tion and integration of the energy efficient and renewable technology required.

13
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4  Goals of Policy for Renewable Heating and Cooling

The general aims of renewable energy policy are straightforward; to assist in reducing
emissions damaging to the natural environment; to enhance energy security of supply;
to stimulate innovation and technological development and to stimulate new employ-
ment opportunities. These general aims can be broken down to give more specific
goals, and clarified to better represent the particular needs of the body initiating policy.
One important lesson of the experience with renewable energy policy so far has been
the need to develop and apply policy instruments aiming to achieve a particular out-
come. This can apply at the highest level, for example the adoption of strategy to en-
courage either more dynamic or more static efficiency increases, for example, by set-
ting specific deployment goals or engendering a more general policy aiming to stimu-
late overarching technological improvement and cost reduction. Since there are strong
variations in the scale and output of technologies, in the needs of different stakeholder
groups, in the relative maturity of different technologies and in various other factors
then it is important to consider the appropriateness of different policy options within the
context of specifically defined goals.

4.1 RES-H technologies and characteristics

There are a diverse range of renewable energy technologies and applications that can
act as sources of heat and cooling. Policies aiming to stimulate the full breadth of re-
newable heat applications will need to take this into account.

RES-H/C technologies include, but are not limited to;

¢ Wood fuel heating systems: using logs or chipped wood or wood pellets. Appli-
cable at all scales from single home to commercial process heat user.

¢ Wood fuel heating systems: using logs or chipped wood or wood pellets. Appli-
cable at all scales from single home to commercial process heat user.

e Solar water heating: for domestic use for both space heating and to meet hot
water demand, in larger systems and pre-heating for industrial processes.

¢ Anaerobic digestion of animal waste: where animal waste from livestock farms
is used to produce gas.

e Biogas production from energy crops.

e Geothermal heat use: This can vary from higher temperature exploitation as oc-
curs in Iceland (though this quality of resource is not common elsewhere in
Europe) and elsewhere for electrical generation through medium temperature
and down to relatively low temperatures applications.

e Heat pumps: Employing differences between temperatures above and below
ground for heating or cooling purposes. This includes heat pumps which exploit
"aerothermal energy" (energy stored in form of heat in the ambient air), "geo-
thermal energy" (energy stored in form of heat beneath the surface of solid

14
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earth; e.g. ground coupled heat pumps, groundwater heat pumps) and "hydro-
thermal energy" (energy stored in form of heat in surface water; e.g. surface
water heat pumps).

e Substitution of fossil fuels with biomass in multiple heating applications (bio-
mass co-firing).

e The use of passive solar design has the potential to allow for increases in sus-
tainability of heat provision but is not classified by all as a renewable technology
and does not fall within the definition expected to be used within the new re-
newables directive.

The technologies cover a diverse range of scales and of levels of technological matur-
ity.

It is important to note that the characteristics of these technologies are often quite dif-
ferent. Those listed display significant variation that will impact on the ability of particu-
lar policy instruments to impact on the incentivisation of their use. Significant uptake of
some technologies will require stimulation of more or less complex supply chains.
Some of the technologies are small-scale applications only, while others vary from do-
mestic scale applications through to industrial application. These variations have the
potential to have significant impacts on the optimal design of policy instruments aiming
to support increased RES-H deployment, with different scales of technology likely to be
served more appositely by the application of different policy instruments.

The scale of some RES-H technologies links to an issue which was not really a prob-
lem in regard of RES-E policy and its application. Metering of electrical output or con-
sumption is standard for all grid-connected generators and suppliers. Heat metering is
non-standard and uncommon in many Member States and brings additional expense
for both training and installation and this may complicate the application of support,
particularly at the smaller end of the technological scale. A further linked problem is
that many RES-H and RES-C applications are best suited for use in the building where
the heat or cooling load occurs. This makes heat metering redundant and complicates
the application of financial support via application of instruments which rely on volumes
of energy generated. Support may thus require some mechanism which allows simplifi-
cation of measuring output or which does not rely on volume of output.

Similarly, subsidisation of small-scale sources of renewables can become costly in
terms of the levels of transactional and administrative costs associated with the unit
costs of providing the subsidy. Since installation of some heat technologies will pro-
duce only a small amount of energy annually, for example, a domestic solar thermal
unit might produce in the region of 1-3 MWhy, per year, then the value of this must be
taken into account in implementing policy to ensure that associated costs do not render
the subsidy economically inefficient to apply.

RES-C can also vary in scale, from residential systems rated at a few kW through light
industrial and commercial systems and up to industrial applications and district cooling
scale systems potentially rated above 1MW. Typical technologies include seasonal

15



Overview of RES-H Policy Options RES-H Policy

storage of cold water in aquifers during winter for summer use and cooling via absorp-
tion or adsorption driven by solar thermal energy (IEA 2007; SOLEM Consulting 2008).

A key lesson arising from experience with RES-E policy is that the level of technologi-
cal maturity of a technology will also play an important part in determining whether a
particular policy instrument is appropriate for the effective stimulation of the technology.
Foxon et al (2005) present evidence for this, as well as categorising the various RES
technologies according to their levels of maturity, effectively making it clear that if all
technologies are to be advanced in terms of maturity that it will be necessary to apply
different instruments to different technologies, and additionally that technologies will
need to have different instruments applied to them as their level of maturity shifts over
time (that is, in simple terms, with deployment). The IEA (2007) and Seyboth et al
(2008) typologically assess RES-H and RES-C technologies along similar lines to place
each in the continuum of technological maturity.

The concept of maturity can relate to two types of technology indicators: technological
maturity and commercial maturity. The phase of technological development may vary
between proof of concept (infant technology) versus to a stage where no (important)
technical improvements are to be expected (technologically mature technology). To
characterise the commercial maturity, the relevant parameter is the difference in en-
ergy production costs using the renewable technology compared to the conventional
technology. The resulting ‘cost gap’ may be high (for options that aren’t competitive),
low, nil (for options having the same cost of energy as their respective conventional
reference technologies) or negative (renewables that are cheaper than the conven-
tional option). It should be noted that as reference prices may vary over time, the com-
mercial maturity is not only dependent on development of the technology itself, but at
the same time conventional fuel price development is exogenously influencing its level.
Each technology can be characterised using the above-mentioned dimensions. A tech-
nology may have different stages of maturity for either the technological or the com-
mercial dimension. The table below indicatively shows both parameters for the RES-
H/C technologies. Most technologies are characterised by a range, as different types
exist, but also because the reference technology varies in its cost of energy. In addi-
tion, the performance of RES-H/C technologies differs widely as a function of climate
conditions: comparing Greece to Finland for example, there are differences in solar
irradiation, length of the heating season, and average ambient temperatures resulting
in a wide performance range and consequently the maturity stage is widened. Next to
these aspects, the total energy system in which the technology is embedded is also
important, as is the energy-quality and user pattern. This applies for example to heat
pumps, which can be integrated in a sensible manner, but misconception concerning
their installation may result in even higher primary energy consumption than in the ref-
erence case.
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Table 1: Indicative overview of technical and commercial maturity
Technological maturity Commercial maturity
low high|low high
Biomass Small scale pellet combustion for water and space heating I W
Small scale CHP pellet combustion T T
Heat only traditional wood fumace M TN
Biomass co-firing in large power plant with district heating IR T
Biogas CHP (digestion from manure and co-ferment) T, T
Biogas CHP (landfill gas) i M
Biogas CHP (waste water treatment) M (T
Biomass-based substitute natural gas (SNG) [ N
Biomass combustion heat only district heating I T
Biomass combustion CHP with district heating [T I
Biomass gasification CHP with district heating T AT TR
Biomass trigeneration (heating, cooling, electricity) [ I
Renewable (biodegradable) share of waste-to-energy TN ATITRTRRTR
Geothermal |Geothermal heat only [ [T
Deep geothermal CHP (conventional) I (NI
Deep geothermal CHP (enhanced) [T TR
Heat pumps  |Shallow geothermal heat pump M T
Aerothermal heat pump [ A NAAATO
Solar thermal |Solar water heating [T [T

Solar space heating

Solar water and space heating

Solar water heating and space cooling

Solar water and space heating and space cooling

Solar systems connected to district heating T [T
High-temperature industrial solar system T, I TTE I
Solar passive systems [ I
PV thermal T TR

Other Combined heating and cooling with underground storage W T

As indicated above, the level of maturity of a technology plays an important role in de-
termining whether a particular policy instrument is appropriate for its effective and effi-
cient stimulation. It is apparent from the RES-E policy experience that some instru-
ments fit best to a certain technology, taking into account its levels of both technologi-
cal and commercial maturity. A key aim of the RES-H Policy project is to comment on
which instruments might best fit the development of RES-H/C technologies
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5 Lessons Learned from Policy to Support RES-E

Support for the deployment of renewable energy sources of electricity (RES-E) and
their attendant technological stimulation and industrial growth represents decades of
practical experience in the development and application of renewable energy policy
instruments. This experience has allowed a number of conclusions to be drawn con-
cerning the apposite application of policy instruments in regard of stimulating techno-
logical innovation, deployment of renewable energy technology and capture of oppor-
tunities for new industries and attendant social and economic benefits. While it is im-
portant to bear in mind the limitations of this experience in supporting RES-E when
considering how best to support both RES-H and RES-C technologies given their di-
verging characteristics, there has been considerable generation of knowledge which
can offer benefits and the literature in this area has been expanding in recent years.
Many lessons have emerged which will apply and mistakes have become apparent,
often at considerable expense, which can be avoided in application to both RES-H and
RES-C.

5.1 Key Lessons of the RES-E policy experience

5.1.1 Creating stable conditions

Adopting multiple mutually reinforcing policy instruments which together create stable
market conditions and thus allow stable demand enables continuous development,
encourages investment and contributes significantly to establishing the wider frame-
work necessary to long-term development of renewable energy industries. Some of the
most desirable characteristics of the policies necessary to create these conditions can
be summed up in three key words: ‘powerful, predictable and persistent’ (Jacobsson
and Bergek 2002). While these descriptions where originally used to describe the char-
acteristics of policies aiming to drive industrial development of renewable energy, they
are also appropriate to general support for creating a stable market environment and
driving steady growth in deployment. To clarify the terms; policies need to be powerful
in that the support they offer should be substantial enough to impact sufficiently on the
economics of the relevant technology that a demand can be enabled. They need to be
persistent in that they must apply for a sufficiently long period to stimulate growth and
they need to be predictable so that investors can make informed decisions about future
development, develop meaningful business plans and more easily access finance via
demonstration of these to financial institutions.

Adopting a policy instrument or multiple such instruments which achieve these condi-
tions allows minimisation of risk for those investing in the sector and helps to address
some of the financing issues which can blight growth of renewable energy, specifically
the high cost of capital and the issue of access to capital for technologies which have
yet to prove themselves in a territory.
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A linked, though slightly different lesson emphasises the importance of minimising
changes in instruments once they have been adopted. There have been repeated in-
stances of instruments been adopted and later being subject to change or to wholesale
replacement due to unsatisfactory performance. This has tended to lead to reduced
stability, the undermining of investor confidence and the slowing or even temporary
halting of deployment. Perhaps the leading example of a policy instrument being wholly
replaced with considerable disruption is the attempt by the Danish government to
switch from a tariff to a quota mechanism for RES-E in 2000. The switch generated
considerable uncertainty, causing domestic demand for wind turbines to drop drasti-
cally (Meyer and Koefoed 2003). The UK’s quota mechanism, the Renewables Obliga-
tion, adopted in 2002 has required a number of reviews and subsequent amendments,
the combined affect of which has been to raise uncertainty and to drive up costs.

This point also emphasises the need to get policy strategies right in the first instance.
Failure to do so means costly inefficiencies with the possibility that these will extend
considerably over time. Poor strategy choices might include a failure to properly con-
sider potential negative outcomes, failure to consider and address wider issues such as
regulatory frameworks and failure to avoid perverse incentives which drive undesired
market behaviours.

5.1.2 Addressing regulation

Despite funding to support deployment of increased levels of RES-E in some Member
States since the 1980s the wider extent of some of the barriers to renewable growth did
not become apparent until more experience was gained in operation of large volumes
of capacity; this included a number of regulatory barriers. While some regulatory barri-
ers, perhaps most notably access to distribution grids for renewable electricity sources,
were obviously apparent from an early stage and in many cases have now been dealt
with, other regulatory problems were less apparent and continue to limit development.
These include regulations which favoured centralised generation, regulations which
failed to monetise all the benefits of renewable energy distributed energy sources and
others. The regulatory system associated with electricity supply, along with technical
elements of the supply system, was designed to support the operation of the central-
ised generation paradigm. It became increasingly apparent in the last decade that this
regulatory framework offered a less useful fit for smaller-scale generators, more dis-
tributed around the grid, perhaps operating more intermittently, and with other opera-
tional characteristics varying from traditional large-scale generators.

It seems likely that large-scale provision of RES-H/C will require significant changes in
regulation concerning energy markets, including the potential introduction of new regu-
lators, of new regulatory powers for existing regulators and new bodies of regulation.
There is a need to avoid any regulation which will raise costs to consumers unneces-
sarily, but that there may be some need to review, and if necessary, revise existing
regulation to ensure that it does not entail barriers to the adoption of new technologies
as well as to devise new regulations which both reduce barriers to RES-H/C while
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avoiding the creation of new ones. This seems likely to require significant legislative
changes, and potentially, substantial changes in the approach of regulation to they way
in which heat markets are currently overseen. Woodman and Baker (2008) discuss
some of the issues relevant to regulatory oversight of decentralised energy delivery,
with specific reference to some of the issues likely to impact on RES-H, including is-
sues such as the protection of investment, the protection of consumer interests and the
need to stimulate competitiveness while also protecting the environment.

5.1.3 Holistic consideration of policy

It has already been noted that different RES-H/C technologies are at different stages of
development. The same remains true of RES-E technologies and has been for some
time. It has become apparent from the RES-E experience that a single policy will not
suit technologies at different stages of maturation, rather policy instruments need to be
crafted to address the specific needs of the technology which are to be advanced. The
key problem with doing so is that it will tend to imply the selection of technologies for
support, or ‘picking winners’, which can be unacceptable to some stakeholders.

Moreover the transformation of markets in view of long-term climate goals and in terms
of a sustainable, future-viable development requires a large measure of "learning in-
vestments”, e.g. new technologies must be developed, and existing but not yet eco-
nomic technologies must be retained, in order to be able to access a sufficiently large
technology portfolio in the long term. Single instruments which lead to a market behav-
iour that tends to concentrate on only few technologies (e.g. those that are most ma-
ture) and to align with short-term demands on investment returns are to a large extent
blind to such long-term requirements (Burger, Klinski et al 2008).

The leading example is probably the application of quota mechanisms, adopted to al-
low the market to decide, the market has always tended to choose the technology or
technologies already closest to market at the moment of the introduction of the instru-
ment, effectively making them the default winners. This may have some advantages in
meeting targets for renewable installation by lowest societal costs but may be less ef-
fective at engendering long-term price reductions across a basket of technologies. De-
spite any advantages, there are numerous examples of quota mechanisms having to
be supplemented in order to provide any support to less mature technologies.

5.1.4 Minimisation of public cost

Haas et al (2004) suggest that, along with a number of other goals, the major goal for
policy should be the minimisation of public cost. While it may seem obvious that this
would be significant, its importance makes it worth reiterating, along with the corollary
that other factors — some of them difficult or impossible to monetise — also need to be
considered. Highlighting this serves to frame the key debate as to the comparative
merits of the main mechanism for supporting RES-H/C technologies as they approach
becoming commercial. This will tend to be the most expensive stage as a shallower
learning curve sees less returns against deployment, requiring greater deployment.
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However, there is some disagreement over how minimisation of cost might best be
achieved. The adoption of quota mechanisms, as for example, in the UK, tends to im-
ply a short term approach to minimising cost, wherein targets are set and the aim is to
minimise costs in achieving them. Other perspectives allow for a longer term approach,
where reducing the long-term cost of the technology provides the greatest benefit.
Menanteau and Finon (2003) present evidence that some instruments may promote
greater dynamic efficiency — essentially they are able to deliver cheaper technologies in
the long-term, while other instruments may have superior static efficiency, that is they
can better address hitting short term targets for capacity increases. However, as is
noted later in this text, the growing evidence that quota mechanisms do not deliver
greater short-term efficiency may undermine the short-term approach entirely.

5.1.5 Who pays?

Different choices of instrument applied to support the development of renewable en-
ergy technologies from the research and demonstration phase all the way through to
commercial maturity will result in costs borne by different stakeholder groups. It is pos-
sible to frame a number of arguments as to whether to favour instruments which allot
costs on the basis of those stakeholder groups which cause these costs to be neces-
sary. There is a strong argument that the polluter pays principle should apply in deter-
mining which stakeholders bear the costs of any instrument adopted to support the
growth of renewables energy on the basis that support is primarily intended to mitigate
and replace the use of fossil fuels. While the most economically efficient way to apply
the polluter pays principle would be the introduction of measures to internalise all envi-
ronmental externalities, this is often not politically acceptable (Owen 2006).

The distinction as to which stakeholders meet the costs of supporting renewables will
be clarified for each instrument discussed, contextualised as either advantage or dis-
advantage, and with commentary as to acceptability where possible.

5.2 Limitations on the lessons of the RES-E policy experience: the
differing nature of electrical and heat energy delivery and trad-

ing
5.2.1 Delivery

The delivery of electricity in industrialised countries is systematically straightforward. It
is generated, transformed to an appropriate voltage and dispatched via transmission
and distribution networks and various further transformations to reach consumers. In-
put of electricity to the grid and extraction from the grid are metered. This provides a
simple way to measure production by all generators, consumption by all consumers
and provides a mechanism whereby consumers receive essentially the same product
(albeit at different voltages for smaller and larger users) on demand. Mechanisms em-
ployed to address policy goals linked to renewable energy sources of electricity have
been developed to fit this model.
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Delivery of heat energy to consumers is a more complex and considerably more het-
erogeneous process however. Heat can be delivered directly to homes via district heat-
ing at either small or large scale, with a variety of fuel stuffs acting as the energy sour-
ce; it can be generated in the home via networked delivery of gas or with bottled gas
located near the heat load, it can via a range of other fuel stuffs delivered to the loca-
tion where the heat energy is required. A substantial fraction of heat demand in some
Member States is met via the use of networked electricity at the point of consumption,
including for industrial heating purposes and for domestic space and water heating and
cooking.

Demand for cooling can be met via district cooling systems, again powered by various
different energy sources, or can be delivered at site by systems generally powered by
electricity.

The added complexity associated with delivery of cooling and especially of heat energy
and related fuel stuffs, and the absence of a central delivery mechanism may make
application of some mechanisms more complex, more difficult to administer and as a
result potentially more expensive. This will not apply with regard to all mechanisms but
consideration must be given to this in assessing the usefulness of mechanisms in the
context of RES-H/C. Support mechanisms which require significant levels of admini-
stration for example, are likely to be impacted negatively, and there may be other im-
pacts.

5.2.2 Trading

The existing network mechanism for electrical delivery also allows for relatively
straightforward trading in that it tabulates all production and consumption, subject to an
overarching albeit territorially individual regulatory regime, allowing additional and more
complex regulatory elements — renewable energy support mechanisms for example —
to be overlaid. The market for heat energy is less well defined; its heterogeneous na-
ture means that different elements are subject to different sets of regulation, are sub-
ject to different oversight bodies and may be individually subject to various different
taxes, including taxes linked to their environmental disbenefits. All of these factors may
potentially conflict with or present barriers to the adoption of particular policy instrument
options for the support of renewable energy. Such potential problems are discussed in
the context of the different support policy instrument options in section 5.2.

The fragmented nature of the market for heat may also imply greater difficulty in driving
wholesale change. The much larger number of individual stakeholders and their far
less homogeneous nature may make influencing behavioural change far more complex
and difficult. The need for many householders, building owners, commercial enter-
prises and others to be prepared to take on change will be far greater than is the case
with electrical delivery.
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6 RES-H/C Support Mechanisms

A wide variety of different types of mechanisms have the potential to support the ex-
pansion of RES-H/C. These can be classified in different ways, since the aim here is to
detail the variety of mechanisms a straightforward typology will be applied, with the
mechanisms split into three overarching categories:

« financial or fiscal mechanisms?; that is, mechanisms which provide some finan-
cial stimulus to increase the economic viability of the technology with the aim of
creating a market for the technology

¢ non-financial mechanisms; this is a wide-ranging grouping of mechanisms, in-
cluding obligations on particular stakeholders to purchase or sell technology,
promotion measures to support awareness and to assist with infrastructure and
mechanisms which exist to address specific barriers to renewable energy de-
ployment.

Within these categories, the basic form of each mechanism will be described, along
with its general aims and objectives, and consideration of the stage of technological
development when the particular mechanism might be most appropriately applied.
Where applicable, mechanisms which have considerable scope for variations in their
operation and application will have these variations described, most notable where
these create the potential for different outcomes in regard of their application to RES-
H/C. The likely advantages and disadvantages will then be described based on experi-
ence of their application to RES-E but also taking into account the particular character-
istics of RES-H and RES-C as appropriate. Experience in the RES-E policy sector has
also demonstrated that there is potential for some mechanisms to operate simultane-
ously to complement each other, positive and negative experiences of such application
this will be discussed and addressed in the text and then from a wider perspective at
the end of the chapter.

6.1 Financial mechanisms with potential to support RES-H/C

6.1.1 Grants/Investment subsidies

Direct financial subsidies for the purchase of RES-H systems are the most widely
adopted financial mechanism in the EU for the support of RES-H (Burger, Klinski et al
2008; IEA 2007). They have been made available to support different RES-H technolo-
gies across a range of Member States, including Austria, Greece, Germany, the Neth-
erlands, Poland and the UK. The basic aim of adoption of grants is to defray the high

®  The key feature of fiscal instruments is that the state itself manages the funding flows below

the legislative level (i.e. is responsible for execution) or commissions other agencies to do so
on its behalf.
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initial cost of purchasing systems and render the technology more attractive to con-
sumers. Grants tend to be easy to administrate and are attractive to governments wish-
ing to stimulate initial interest in expansion of demand for particular technologies where
they can be easily targeted. Grants are funded directly from the public purse, justified
on the grounds that they provide an initial stimulus for technologies that it is in the pub-
lic interest to support. Since they are generally applied in relatively early stages of de-
ployment the total costs can be limited, should this provision be extended to later
stages of the commercial maturity process then costs are likely to rise significantly
which may undermine political support.

There are a number of possible variations in the application of grants. They can be
made available to developers or owners installing their own RES-H or RES-C systems
or directly to manufacturers, though the latter is less common as it can lead both to
competition issues and to the undermining of quality. This section will focus on operator
facing grants. Attaching conditions to grants such that they are only available to sup-
port approved or certified models can act to assist in maintaining quality though care
should be taken to ensure the approval/certification process should be both transparent
and easily accessible to new entrants (i.e. without undue financial or other barriers).
Sawin (2006) suggests five key elements and variations on the application of grants:

1. capacity installed subsidies (e.g. €/ installed MW)

2. subsidies as a fixed percentage of total costs, with the fixed percentage specific
to named technologies

3. afixed upper limit per installation

4. the availability of rebates rather than direct subsidy, again based on a specific
percentage of the cost of the installation

5. refunding of a fixed amount of money per unit of capacity installed (i.e. effec-
tively breaking the link between actual costs and the level of the subsidy.)

Grant schemes will typically specify the total amount of funding available with grants
awarded on a first come, first served basis. Availability of funds may also be limited on
a per technology basis, to specific stakeholders or within shorter sections of the total
available time frame (l.e. a specific amount per month over the course of the schemes
availability). These options may be combined. Grants may be made conditional on
some operational target, for example, a minimum metered energy output over a speci-
fied time or a period of installed operation.

6.1.1.1 Advantages and disadvantages of grants

Grants should be straightforward to administrate, with limited interaction between the
operating body and the recipient required. In practice, the upfront application of grants
and the general lack of operational oversight of subsidised developments mean there is
no guarantee of levels of deployment of renewable energy stimulated by grants. An IEA
comparison of grant subsidies for solar thermal in different Member States showed
considerable variation in energy generated per unit of investment.
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Foxon et al suggest they are an appropriate method for stimulation of renewable tech-
nologies in the R&D, Demonstration and Pre-commercial phases of technological ma-
turity. Grants are not generally applied as the key mechanism to stimulate large-scale
renewable energy developments, though there are examples of there being used in
addition to other mechanisms for less mature large-scale applications in addition to
other mechanisms.

Another advantage linked to grant schemes are comparably low transaction costs, es-
pecially where public administrative bodies that manage the grant programme are fa-
miliar with running such schemes. An example is the existing German handling proce-
dures for the Market Incentive Programme, which is a grant scheme with a financial
volume between 200 and 400 Mio EUR per year that is mainly addressing small scale
RES-H applications. Here only about 100 people process well over 150000 funding
applications every year.

Furthermore grant schemes are on principle popular with the recipients. Contrary to
support received via tax breaks or soft loans (that might correspond to a similar level of
financial support as the grant) a grant means a direct transfer of money to the recipient.
From the psychological perspective and at least for small scale investors this might be
perceived as being advantageous.

Finally, grant schemes can be designed as to provide incentives for structural goals
such as technology diversification or — if desired — the expansion of district heating sys-
tems. Support for specific technologies or applications can be adjusted through setting
the grant level to its deemed importance.

The main disadvantage of grant schemes is that they burden the state or communal
budgets and are therefore dependent upon the current political agenda. As a result it
might be rather difficult to apply grant schemes as the main instrument to foster the
deployment of RES-H/C to the extent that is necessary in view of the overall RES tar-
gets set by the new RES Directive. Moreover the dependency on public budgets might
lead to a stop-and-go development in the RES-H/C market sector. This is mainly due to
the risk of frequently changing support conditions (e.g. support level per m? solar col-
lector area) that might result from the limited availability of the total amount of funding.
A foresighted, economically efficient planning of production and investments is made
very difficult by the resulting demand fluctuations. It is relatively difficult to provide sta-
ble subsidy conditions that are stable over a longer time when based on investment
grants.

It is likely there is considerable potential to continue to apply grants to stimulate in-
creased market demand for RES-H and RES-C technologies, most notably in regard of
smaller-scale applications and of less mature technologies. There is potential in some
Member States to bring together disparate existing grants to improve efficiency of ad-
ministration and this may similarly offer some potential for a degree of harmonisation of
policy at the EU level or at least between a limited subset of Member States.
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6.1.1.2 Application of grants to RES-H/C

Grants may be offered directly from a government department or via a separate body
given responsibility and funded by government. The key element of applying grants is
to try to achieve a system which awards grants efficiently and effectively. An efficiently
run system is likely to require some form of standardisation to ensure that funds are
directed only into technologies that are of sufficient quality to warrant support as de-
scribed in section 6.2.4. Further checks to ensure public value may include checks on
whether the technology continues to be used a certain period after the use of the tech-
nology, though this necessarily involves added cost, and responsibility for this task may
become an issue as regards more short lived grant programmes. Also key to achieving
efficiency is to set the level of grants such that the maximum volume of deployment
occurs against the funds set aside for the grant programme. Setting grants too high
effectively results in overpayment to some schemes, and less deployment achieved per
unit cost to the taxpayer. It may also lead to early overspend of funds resulting in a
stop-start impact on demand development. Setting grants too low will result in ineffec-
tive stimulation of technology, with attendant delays in the growth of the technology and
concomitant improvements in cost reduction.

6.1.2 Public procurement

Generally overseen by government or by a government directed agency, a programme
of public procurement encourages or compels the adoption of new technology in public
buildings. The policy aims to stimulate market demand for eligible technologies and is
generally aimed at moving technologies through from the demonstration phase and
through the pre-commercial phase. It has been applied in a number of different Mem-
ber States to support various environmental technologies including a number of differ-
ent RE technologies, including in support of heat pumps in Sweden (IEA 2007).

There are a number of possible variations on the basic form of the mechanism. To be
effective, at the very least steps have to be taken to ensure that the quality of any tech-
nology funded by the mechanism is upheld. These protections can take a number of
forms. Some variations on the mechanism may apply more complex procedures to
drive and reward technological innovation, as was the case with the Swedish public
procurement mechanism to support heat pumps.

6.1.2.1 Advantages and disadvantages of public procurement

The mechanism is a useful tool in creating an initial market pull for new technologies. It
relies on being applied when the technology is sufficiently advanced to warrant being
used for practical purposes. The scope of public procurement as a tool to drive de-
ployment and maturation of renewable energy technologies is essentially limited. Public
buildings represent a relatively small fraction of total building stock, and the mechanism
becomes less relevant as the technology moves closer to maturity, when the scope of
the market it is able to drive becomes less capable of making a substantial contribution
to ongoing cost reductions.
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There is some potential for the use of the mechanism is increase public awareness of
the technology, and this can be assisted through efforts by local government authorities
to gain public exposure for installed technology in public buildings.

There is some potential for the mechanism to expend public funds on technologies
while they are still relatively expensive and which do not go on to become mature tech-
nologies. Public procurement is supported directly from the public purse and there may
be limits on ongoing political support, though the limited availability of public buildings
may place a natural limit on the size of funding necessary.

Improperly applied mechanisms may lead to funding of low quality technology and thus
there is an imperative to combine the application of public procurement with some form
of equipment and installation standards and perhaps certification.

6.1.2.2 Application of public procurement to support RES-H/C

There is no reason that public procurement mechanism should not be applied more
widely to support stimulation of demand for multiple RES-H and RES-C technologies.
The mechanism has been successfully applied to renewable energy, and specifically to
RES-H in a number of territories, including the Swedish experience with heat pumps.
Application of public procurement might require some changes in legislation in some
territories, specifically where government offices are compelled to purchase the cheap-
est possible option but in general adoption of such an instrument should be straightfor-
ward. Care would need to be taken to ensure quality of material purchased by public
bodies was of sufficient standard but this could be achieved relatively easily as de-
scribed in section 6.2.4.

6.1.3 Quota mechanism

A guota mechanism, also known as a Renewable Portfolio Standard (RPS), has be-
come one of the two key instruments used to support the deployment of large-scale
near-market renewable energy sources of electricity (Rader 1996; Berry and Jaccard
2001). It is the central mechanism of choice for the support of RES-E in a number of
EU Member States including the United Kingdom, Belgium and Poland (European
Commission 2005; European Commission 2006; European Commission 2007. It is
particularly popular in the United States, where at least half of the states have intro-
duced the mechanism in one form or another (Wiser and Barbose 2008).

The basic form of the mechanism involves the emplacement of a legal obligation to
purchase a specified amount of renewable energy. When applied to renewable electric-
ity the obligation is generally placed on electricity supply companies. While the obliga-
tion can theoretically be placed on consumers, in practice this would generally be mani-
fested through the supply company anyway.

The obligation can be a specified amount of energy or it can be a specified percentage
of all the energy supplied by the utility in a fixed period. This can be fixed or can be set
to increase over time.
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Enforcement of the mechanism is generally with a fine, payable by the obligated party
in respect of every unit of energy by which they fall short of their obligation during the
specified period. The level at which the obligation and the fine are set are key to gaug-
ing the level of the ambition of the mechanism and to its effectiveness in developing
new renewable energy generating capacity. Setting a low obligation will naturally lead
to only a small increase in capacity, equally however, since companies are motivated
to seek out the cheapest option setting the fine associated with non-fulfilment of the
obligation at a low level will result in obligated parties being more likely to take the op-
tion to pay the fine.

All registered renewable energy generators receive certificates representing a unit of
generated energy. Obligated parties demonstrate their compliance by submitting cer-
tificates to the government body given responsibility for oversight of the mechanism.
Obligated parties can obtain the certificates in a number of ways, depending on what
local regulation allows. These include (i) direct purchase from those renewable energy
generators licensed to produce them, either with or separate from renewable electricity
production, (ii) purchase from a third party, for example a certificate consolidator or
other trader.

The obligation effectively creates a new market for the certificates, with supply compa-
nies willing to act as consumers where this option is cheaper than paying fines.

Central to the mechanism is the underlying idea that it acts to stimulate a market for
energy from renewable sources and that it applies elements of competition to deliver
increases in capacity at the lowest possible societal cost. Obligated parties have to
compete to source the cheapest renewable energy, and renewable energy generators
compete with each other for contracts to deliver energy. However, there is an increas-
ing body of evidence that the mechanism does not offer the cheapest option (Ragwitz,
Huber et al 2005; Ragwitz, Held et al 2006; DEFRA/BERR, 2007a; DEFRA/BERR,
2007b). It has been suggested that the mechanism acts to increase some of the finan-
cial risks for developers with the result that prices are pushed up (Mitchell, Bauknecht
et al 2006; Butler and Neuhoff 2005). Even the UK, which has been a long-term sup-
porter of competitive mechanisms generally, and the quota mechanism in particular,
appears to have begun to acknowledge that it may not be the most economically effi-
cient way to deliver financial support for RES-H technologies in the pre-commercial and
supported commercial phases, with a number of scoping documents concluding that
the tariff would be the most efficient way to deliver RES-H in the UK before the even-
tual adoption of a renewable heat tariff in an Energy Act in late 2008.

There are a large number of potential variations in the application of a quota mecha-
nism in addition to the key variations of the level of the obligation and the level of the
fine paid by those companies not meeting their obligation. The length of time over
which the mechanism is guaranteed and the quota level is set is obviously significant,
as noted in section 6.1.3, as this greatly contributes to the stability and predictability of
support that experience with RES-E suggests is a key element of long-term sectoral
development. The destination of the fine paid for non-fulfilment of supply obligations
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can be significant. In general these monies will accrue to the government or to an ap-
pointed regulatory body, quite possibly going to central government funds or being di-
rected into other efforts to support development or deployment of renewable energy.
Another potential destination for these funds is via ‘recycling’, something which can
significantly change the operational characteristics of the mechanism. This occurs in
the UK’s central mechanism for the support of RES-E, the Renewables Obligation,
where the collected fines from those not meeting their obligation are redistributed to
those meeting their obligation. This has the effect of pushing up the value of certifi-
cates, effectively increasing the amount of renewable capacity that can be stimulated
economically.

Further variables include the potential for banking, i.e. whether certificates can be held
over from one compliance period to the next, and borrowing, i.e. whether certificates
can be borrowed for submission in a compliance period before they are generated. The
first is allowed to some extent in some RES-E quota mechanisms (Mitchell and Connor
2004), the second is not known to be in place anywhere currently.

A key potential variation for quota mechanisms is the use of banding. Since competi-
tion — with the aim of achieving deployment at the minimum cost to the consumer or
taxpayer — is central to the application of the mechanism, the basic form of the quota
mechanism sees all eligible renewable energy technologies compete against each
other. More complex variations allow ‘banding’, this can operate in a number of ways.
One form of banding would specify different quotas for different technologies, for ex-
ample, instead of specifying say 5% of all energy provided by supply companies must
come from renewables, the target would be broken down to specify that amounts of
energy or fractions of total energy supply would have to come from chosen technolo-
gies, for example 3% wind, 1,5% biomass, 0,25% wave, 0,25% solar. Another form of
banding might see less mature technologies rewarded with different numbers of certifi-
cates. The UK for example is currently planning to introduce such a system for support
of RES-E.

6.1.3.1 Key advantages of quota mechanisms

The key theoretical advantage of the quota mechanism is that the competition inherent
in selling energy generated from renewable sources and amongst supply companies to
source renewable energy (or at least the certificates which effectively subsidise gen-
eration) should lead to the lowest possible cost to society for renewable energy. There
is an increasing body of evidence that this theoretical advantage does not necessarily
manifest in practice (Haas, Eichhammer et al 2004; Butler and Neuhoff 2005; Mitchell,
Bauknecht et al 2006; Lipp 2007; Ragwitz, Huber et al 2005; Ragwitz, Held et al 2006;
DEFRA/BERR, 2007a; DEFRA/BERR, 2007b; IEA 2008). This is obviously of some
significance, since this can be regarded as the key justification for the mechanism.
There are further problems with this. Since the mechanism delivers at the marginal
cost, most plants will receive a price above their real costs and thus there will be an
excess cost within the system.
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Linked to this competitive element, the mechanism may appeal to the adopting gov-
ernment on the grounds that its use sees the market acts to choose the technologies
which are successful supported within the market, effectively relieving the government
of the responsibility for choosing winners and losers and the attendant political risk of
supporting technologies that come to nothing.

Another significant advantage of a quota mechanism is that the subsidy it provides to
support renewables is linked to the certificates that renewable generators receive
against their energy output. While trading of electricity and of certificates often occurs
together, the use of certificates effectively separates the monetisation of the environ-
mental benefits of the renewable energy from the selling of the renewable electricity.
By doing so, the mechanism acts to minimise interference with the larger electricity
market. While the subsidy clearly makes the renewable energy sources more competi-
tive and thus more likely to be purchased, the operation of the market is not compro-
mised, specifically, the use of renewable electricity is not prioritised above electricity
from other sources. This can be significant for territories with a significant political
commitment to free operations of markets.

A further political advantage of quota mechanisms is that the cost attached to them is
predictable. The costs of the mechanism are effectively limited by the setting of the
level of the quota and by the associated fine for parties which do not meet their obliga-
tions. While it is possible to have low levels of deployment of renewable energy within
the system and corresponding high levels of fines there remains an upper limit on the
total cost this can lead to. This potential for financial planning can be politically attrac-
tive to governments. It must be borne in mind that the mechanism does not necessarily
lead to targets being met however. The cost burden of the quota falls directly on con-
sumers, and in general terms are thus linked to levels of energy consumption, though
how this manifests on final prices to the consumer is under the purview of supply com-
panies. To some degree this incentivises supplier behaviour for gaining competitive
advantage through application of superior management, allowing consumers to switch
suppliers away from companies which raise prices uncompetitively; however, the effect
of this may not be that significant in terms of overall energy prices.

At the European level, the trading element of the quota mechanism suggests potential
advantages relevant to increasing harmonisation of policy amongst Member States. Its
wider adoption for the support of RES-E has historically been favoured by the Commis-
sion on this basis. However, support for the use of tariff mechanisms by a large number
of Member States, along with decisions protecting the continued use of tariffs has
meant the Commission has moved away from its original position.

6.1.3.2 Key disadvantages of quota mechanisms

Perhaps the key disadvantage of the basic form of the quota mechanism is that it
forces multiple forms of renewable energy technology to compete against each other.
Since different technologies are at different stages of technological maturity and have
different costs associated with them this effectively means that the simple mechanism
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tends to support only the technologies which can deliver energy most cheaply at the
point in time at which the mechanism is introduced. Technologies which are less com-
petitive at the point of introduction of the mechanism are unlikely to be able to attract
investment as it is more worthwhile for investors to favour the cheaper technology and
unless further support is provided these technologies may be left stranded and fail to
further develop. As a result of this issue it has been argued that the mechanism may be
better suited to achieving short-term targets for RE deployment rather than addressing
underlying policy goals such as long term cost reduction of the technology (Menanteau,
Finon et al 2003) with potential implications for long term policy costs. There are a
number of possible responses to the issue of stranding less mature technologies. Per-
haps the most obvious response is the introduction of additional policy instruments to
provide additional support to less mature technologies. While this may be useful in as-
sisting those technologies, the introduction of additional mechanisms and the additional
costs this entails would appear to be at odds with the underlying goal of the quota
mechanism, minimisation of costs. When this is combined with the evidence noted in
section 6.1.3.1 that the mechanism may not deliver renewable energy more cheaply
then the alternatives this would appear to undermine a key reason for its adoption.

As noted above more complex variations on the quota mechanism allow some form of
banding. The use of banding is specifically aimed at addressing the problem of strand-
ing less mature technologies outside the funding mechanism. The introduction of band-
ing acts to increase prices as it effectively introduces restrictions on utility choice of
renewables, thus pushing up overall costs of meeting obligations. The two forms of
banding noted above have different implications for the operational outputs of the
mechanism. The banding variation wherein a government sets different targets for dif-
ferent technologies effectively means that government is choosing a technology to
support. This removes the political advantage of allowing the market decide and opens
government up to potential failures in selecting technology for public funding. The sec-
ond variant on banding, awarding different numbers of certificates to different renew-
able energy technologies avoids this problem to some extent but also acts to decouple
the availability of certificates from actual production, potentially resulting in either large
numbers of certificates being awarded without corresponding generation or the con-
verse. While the government adopting such a system may make efforts to balance the
number of certificates awarded across the board to try to maintain some form of equal-
ity, this has the potential to result in regulatory uncertainty and impacts on development
costs.

Some quota mechanisms in practice have required large amounts of tuning to operate
effectively leading to high transactional and administrative costs for the mechanisms in
comparison with tariff mechanisms, the other key instrument aiming to support renew-
able energy technologies in the supported commercial phase. Haas et al emphasise
that any assessment of support mechanism must include these costs to allow meaning-
ful comparison (Haas 2004).
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As was noted in section 5.1.1, a highly desirable quality of policy mechanisms to sup-
port renewable energy is that they provide a stable environment for investment by both
developers and manufacturers. To facilitate this, mechanisms need to be both predict-
able and persistent, as well as being a substantial enough level of subsidy to allow eco-
nomic viability (Jacobsson and Bergek 2002). Quota mechanisms can provide stability
through political commitment to their long term application; however, they can demon-
strate some vulnerability to destabilising effects if there operational qualities require
any amendment to address changing circumstances. Any required changes to regula-
tory conditions attached to quota mechanisms have the potential to alter the market
price available for certificates, adding uncertainty to the market and thus increasing the
risk faced by developers. This will tend to lead to increases in the cost of capital re-
quired for investment and an overall increase in the costs of development.

The use of the quota mechanism to support RES-E has also been associated with in-
creased investor risk in three, and possibly four, key areas which may not apply in al-
ternative support instruments. This increased risk leads to higher costs of investment
and this has been put forward as a reason why quota mechanisms do not deliver re-
newables as cheaply as macroeconomic theory suggests. A number of commentators
have suggested that the absence of prioritisation inherent in the mechanism means
that the developer experiences increased price risk in that there is no certainty as to
the price they will be able to sell their electricity (and indeed their certificates at), vol-
ume risk in regard of the uncertainty that they will be able to sell all of their output, and
balancing risk in that renewable electricity generators must operate as other electricity
generators and may have to deliver electricity at contracted times or face financial pen-
alties. An argument can be made that it is legitimate for renewable generators to bear
the full range of costs associated with their use, nevertheless, some instruments see
renewable generators relieved of this cost and any comparative assessment of the
quota mechanism with other mechanisms needs to take these factors, and their impact
on renewable energy costs, into account. It should also be noted that it is possible that
not all of these risks will apply within the framework of quota mechanisms applied to
supporting RES-H, as discussed in the following section.

6.1.3.3 Applying a quota mechanism to support RES-H/C

While a quota mechanism could be applied to support the development of renewable
energy sources of heat, inclusive or exclusive of some of the variations discussed here,
the differing nature of the delivery of heat and of fuel stuffs used for heat production will
again have implications impacting on how the mechanism might apply and on the ad-
vantages and disadvantages inherent in its use. There are a number of options for ap-
plying a quota to RES-H.

A basic quota model might be applied such that all suppliers of fuel for heat use have
an obligation placed on them to submit certificates representing the production and use
of a specified amount of heat energy, e.g. relative to their volume of heat supply in a
predefined period (e.g. one calendar year). This would be closest to mimicking the
situation for electricity supply, though would perhaps be more complex in the case of
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RES-H/C. There are a number of complicating factors to this scenario, and other sce-
narios are also possible. Complicating factors for this scenario include:

Oversight and licensing of renewable heat providers to provide the certificates
necessary for the obliged parties to demonstrate compliance. While metering of
electricity production occurs as standard allowing easy oversight, heat produc-
tion is not metered as standard, and meters can be expensive. Introduction of
meters will increase costs and this will impact particularly on small-scale heat
energy production. An alternative for small-scale installations (e.g. small do-
mestic installations) would be to use some simple calculation patterns (e.g.
based on the installed capacity and an anticipated number of full load hours) to
determine the number of certificates that will be issued for such a device. Fur-
thermore, certificates could be aggregated over several years so that operators
of a small RES-H/C installation would receive certificates (and thus revenues
from their sale) for all their eligible RES-H/C generation only a few (e.g. two)
times. Even this implies a certain level of price risk linked to variations in the
price of certificates, and additionally, care would need to be taken as to when
certificates become available in order to ensure flow of income against invest-
ment. Larger installations would be subject to more stringent monitoring and
could be required to provide annual evidence of total RES-H/C produced.

Similarly, while electricity is transmitted by the generator into the local grid, the
absence of a central network for heat energy means that not all of the heat that
can be produced will be needed by consumers; this will apply for technologies
such as biomass burning CHP where technologies are capable of producing
electricity and heat but where the heat demand is low e.g. during the summer
season. Some compromise may be needed to ensure that certificates are not
awarded for energy which is not used for any constructive purpose.

As noted above, quota mechanisms tend to have high transactional and admin-
istrative costs. These figures will tend to rise with the number of generators and
the number of obligated parties. A large number of small-scale generators will
tend to mean complex licensing arrangements, and a low ratio of certificates
earned against energy generated resulting in low transactional and administra-
tive efficiencies®. This is likely to mean that the mechanism will be inappropriate
to the support of some small-scale applications of RES-H technologies or —
from the perspective of a small-scale generator — ways of simplifying the admin-
istrative process need to be implemented.

4

As an example, the UK included small-scale renewable electricity generators in its variation
of the quota mechanism from 2007. In the period 2007-08, the regulator's administrative
costs linked to small generators where £650,000 against a total estimated subsidy of
£400,000. This figure is not inclusive of transactional costs or of costs associated with con-
solidation of small numbers of certificates (Ofgem 2009).
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e Section 6.1.3.1 notes that a key advantage of the quota mechanism is the ab-
sence of prioritisation that it implies for the delivery of electricity to the trading
market. The absence of a central grid for heat energy will tend to mean that this
advantage of the mechanism does not apply in the case of heat energy.

¢ Finally, practical experience with use of the quota mechanism to support RES-E
has delivered increasing evidence that the mechanism may not be able to de-
liver the economic advantages that have been posited as the main justification
for its use, namely the application of competition to allow the cheapest possible
delivery of renewable energy to the consumer.

A deficiency in this final element would appear to undermine the key justification for the
quota mechanism, that this may be exacerbated in application to RES-H by the other
problems identified, would tend to suggest that the quota mechanism is likely to be
inappropriate to support many — and perhaps all - RES-H technologies. Other options
might be to apply a quota to suppliers of boilers.

6.1.4 Tariff or bonus mechanism

The tariff or bonus mechanism is essentially a financial subsidy applied per unit of en-
ergy generated to support generation from renewable energy. The term ‘tariff mecha-
nism’ has become widely used in regard of RES-E, while ‘bonus mechanism’ has come
into use more frequently, perhaps reflecting that this is the description favoured in
Germany, the Member State which has led the discussion on adoption of new mecha-
nisms specifically aiming to support heat. Tariff mechanisms have been applied widely
to support RES-E in Europe where a range of EU Member States have adopted them.

In practical terms this type of mechanism must be differentiated from feed-in schemes
on the one side and bonus schemes on the other. In the latter case the plant operator
is required to market its electricity/heat (while receiving a bonus on top of this revenue)
whereas a feed-in scheme obligates a specific actor (e.g. the grid operator) to take and
pay (a fixed feed-in tariff) for the goods provided. In the case of RES-H/C only the bo-
nus type of system seems to be feasible - at least for small scale applications - due to
the lack of a homogeneous grid. Only for large scale installations connected to a grid
might a feed-in scheme be applicable. As far as RES-H/C is concerned this section will
only cover the bonus type of scheme.

The subsidy can be provided directly from government, with the costs met by the tax-
payer or passed on to utilities via on obligation to pay for all energy production at a
specified rate, this obligation can be on a geographical basis as was originally the case
with RES-E support in Germany or on a socialised basis where the total costs nation-
ally are added and then divided amongst all utilities. The latter method is more com-
mon on the basis that it provides a greater degree of justice for both utilities and con-
sumers given that the environmental benefits of the scheme are accrued at the national
level. Where the second option is chosen, the government may allow the costs ac-
crued by individual utilities to be socialised across the broader family of utilities on the
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grounds that this more fairly passes on costs to consumers of energy derived from fos-
sil fuels.

The mechanism is intended to allow renewable developers to have sufficient income to
allow economically viable investment in new renewable capacity. There is some scope
for variation in the application of tariffs or bonus payments. Whilst all variations on the
bonus model see generators receive a fixed remuneration per unit of renewable energy
generated, in addition to the base market value of the energy, the most common varia-
tion is to specify particular rates of subsidy for particular technologies, allowing differen-
tiation on the basis of economic need. This allows governments to direct support pref-
erentially to particular RE technologies rather than to set a single tariff rate which would
effectively cut off some technologies and potentially subsidise others excessively (Bur-
ger, Klinski et al 2008).

The level of the subsidy can be linked to overall energy prices, as has previously oc-
curred in Germany and Spain in respect of RES-E. Germany no longer practices this
methodology on the grounds that volatility affecting energy prices could undermine the
price available to renewable energy generators, increasing investment risk and reduc-
ing the stability offered by the mechanism.

Other variations include the setting of limits on the availability of tariffs or bonus pay-
ments, this can be a time limitation, for example, making the subsidy available for a
fixed number of years, or a limitation on the amount of energy that can be supported,
for example, a fixed number of kWh generated. While early variants on the feed-in type
of scheme as it applied to renewable electricity sometimes did not feature limits, some
kind of limit is now standard. These limits act to constrain the total cost of the instru-
ment — early versions of the tariff enacted in Denmark and Germany included no limits
on the availability of respective feed-in tariffs — reducing the potential for excessive
profit for developers and plant operators and discourage exploitation of lower quality
renewable energy resources.

The potential for excessive profits is also addressed by a further variation adopted in
the German RES-E feed-in tariff mechanism, the EEG. A key element of societal sup-
port for renewable energy technologies is the long-term reduction in their costs, with
the goal of making them competitive with other energy sources and thus engendering
access to cheaper energy sources in the future than would otherwise be possible. The
tariff mechanism, by fixing prices, fails to pass on any reduction in the unit costs of re-
newable energy to the consumer. The EEG addresses this by introducing digression.
This mandates a percentage reduction in the available tariff on an annual basis. RE
generating capacity which has already been built remains on the same tariff until it
reaches the defined limits, but a generator which come on line in the following year
would have the tariff reduced by the legislated fraction, and this new level of tariff would
then be available until that generator also reached the defined limit for subsidy. The
level of the annual percentage reduction has been defined as far ahead as possible to
aid transparency in financial planning for renewable energy developers.

35



Overview of RES-H Policy Options RES-H Policy

While digression may help to reduce costs by forcing the market to reduce costs, and
annual reductions have been calculated to take into account likely reductions in real
world prices, there remains the danger that reductions in tariffs or bonus payments will
be outpace real world reductions in costs and thus undermine the effectiveness of the
mechanism by failing to provide sufficient stimulus to new capacity. For that reason a
bonus or feed-in system should be designed as to allow for a periodic review and adap-
tation of the subsidy level paid to those plant operators that apply for funding following
the date of publication of the adapted subsidy structure.

6.1.4.1 Key advantages of the tariff mechanism

The tariff or bonus mechanism enjoys a number of advantages. The availability of a
particular price or at least bonus that is paid on top of the market price, guaranteed for
each unit of energy produced and independent of the time of production has allowed
developers of renewable energy sources of electricity a solid foundation for financial
planning, effectively eliminating or at least reducing the key risks associated with price
risk, volume risk and balancing risk. The guarantee that payment will continue for some
fixed period that is present in many national variations on the mechanism also means
that regulatory risk is low in many systems.

The tariff mechanism has been the mechanism adopted in those European countries
which have seen the most success in stimulating significant capacities of hew renew-
able electricity technologies, initially Denmark, then Germany, Spain and latterly other
EU Member States. It has been suggested that tariff mechanisms thus offer greater
proven capability for delivering large volumes of new capacity. There is increasing evi-
dence that they may deliver this capacity at lower prices than the other mechanisms
adopted specifically to support RE technologies into full commerciality, specifically that
they deliver new capacity more cheaply than the quota mechanism.

Another advantage of a tariff mechanism, be it a feed-in or a bonus scheme, is the op-
portunity to adjust and periodically adapt the tariff/bonus level to the economic needs of
the diverse technologies thus giving all different technologies the room to develop. This
supports the concept of dynamic efficiency as the support scheme sets the path for
delivering cheaper technologies by accessing a sufficiently large technology portfolio in
the long term.

Moreover, feed-in tariff or bonus schemes set incentives to locate RES-H/C applica-
tions where they are most profitable. Thus the mechanism is capable of delivering a
large degree of economic efficiency, most notably for larger scale developments. For
instance in the field of solar thermal it is much more cost effective to fully cover the
roofs of buildings with excellent conditions with solar collectors and to leave buildings
with poorer conditions out than to spread the same collector area over a wide range of
buildings with differing solar conditions (as it is e.g. the case under a use obligation).

One other area where the tariff mechanism may offer advantages is in the stimulation
of new industrial opportunities. While any national or regional policy which is successful
in stimulating new domestic renewable energy deployment is likely to lead to some
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degree of stimulation of new economic and employment opportunities in the territory,
there is clear evidence that some countries have had more success in capturing large
scale industrial opportunities. In Europe the Member States which have been more
successful in this area have tended to have tariff mechanisms as their main policy in-
strument for the support of renewable energy.

6.1.4.2 Key disadvantages of the tariff mechanism

The converse of one of the quota mechanism’s advantages, a tariff mechanism is ef-
fectively open ended in terms of the possible costs that it can generate. A government
adopting a feed-in tariff or bonus mechanism is effectively setting a price it will guaran-
tee to all generators who deliver renewable energy from eligible technologies. While
the government can choose a price informed by the available information as to the
likely costs associated with each technology and estimate the potential for the market
response to this price in terms of the projected new capacity it is likely to stimulate
there is no certainty as to the actual volumes of new capacity that will be stimulated
and thus of the total costs that will have to be borne by consumers or taxpayers footing
the bill for the mechanism. This may be politically unattractive in terms of budgeting
and in terms of achieving target. One proposed solution for the potential budgeting
problem is the capping of the volume of new generating capacity to be subsidised.
While this limits subsidy it can be argued that to do so is simply an admission that the
price has been set too high, since it would be more economic to set a lower price and
achieve the same new volume of capacity at a lower price. Additionally capping creates
market uncertainty concerning eligibility for subsidy, especially at the margin
(Wachsmann and Tolmasquim 2003). The solution to the limitation on tariffs to achiev-
ing targets can be addressed relatively straightforwardly through periodic adaptation of
the mechanism, though care must be taken to ensure that this does not undermine the
benefits the instrument can provide in terms of transparency and long-term stability.

It can be difficult for government to estimate the real costs of new technology which
can make initial price setting difficult leading to either unexpected costs or lower than
desired deployment. This problem is also linked to ensuring the benefits of technologi-
cal cost reductions are passed on, as has already been mentioned alongside the ap-
proach of Germany has taken to try to address this with digression.

Politically, one of the disadvantages of the tariff mechanism is that it requires govern-
ments to select those technologies they wish to support; something which is unattrac-
tive to some, though not all, governments. Economically this has the potential to mean
that funds are used to support technologies which may later fail to deliver on any of the
goals of renewable energy policy. There remains debate as to what the role of govern-
ment should be in the support of new technologies, and the extent to which they should
be involved. National institutional frameworks which see governments work more
closely with financial and other institutions may be more comfortable with this form of
mechanism.
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6.1.4.3 Applying atariff or bonus mechanism to support RES-H/C

The application of a bonus mechanism to support renewable heat, as with previous
mechanisms, will vary from that applied to support RES-E as a result of the differing
characteristics of delivery of RES-E and RES-H/C and the absence of a single grid
network for the delivery of the latter. The widest possible application of a bonus mecha-
nism to support RES-H or RES-C would allow all generators employing eligible tech-
nologies, across the full range of scales and applications to qualify for the bonus pay-
ments.

One of the key design elements of a bonus scheme for RES-H/C is the organisation of
the relationship between the beneficiaries and the parties obligated to pay the bonus.
As with the quota mechanism, this is linked to the problem of the administrative and
transactional costs for the large number of small-scale generators that could outweigh
all or part of the financial benefits offered by the mechanism. One potential solution to
this is the inclusion of regulations to allow or compel the consolidation of units, essen-
tially making the bonus payment available through a consolidating company which
would be responsible for assessing the energy generated by the large number of small-
scale generators. Further reduction of costs might be achieved by reducing the number
of occasions for reimbursement of consolidated bonus payments. The task of consoli-
dation could be carried out by government, by a government mandated agency or by a
private company determined by government, depending on the preference of govern-
ment and limited by any local legal restrictions.>

The key problem remaining in this scenario is that of accurate assessment of generator
output. The cost of heat metering relative to any available subsidy is likely to continue
to be a disincentive for smaller generators, suggesting an alternative is needed. This
could be based on a number of variables, taking in the form of RES-H/C technology
adopted, the geographical location where this is relevant (for example, as with solar
thermal) and system specific factors such as the assessed efficiency or Coefficient of
Performance of the system as applicable. Such a system is likely to require restrictions
on availability of bonus subsidies to systems pre-approved by the national or regional
government providing the subsidy, or by a government delegated agency, to safeguard
against the possibility of installation of low quality equipment.

Bonus payments to larger renewable heat generators would be applied based on more
stringent checking of their output, as with the tariff mechanism as applied to RES-E.

A further problem with the application of a bonus mechanism to support RES-H may be
an increased difficulty in terms of the justice of passing on the costs to energy consum-
ers. This again arises from the key difference in delivery of heat compared with electric-

® A detailed description of the main architecture and associated procedures of a bonus model

for RES-H/C for the specific market framework conditions in Germany is given by Birger
(2007).
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ity. While electricity is in a single form at the point is use, the more heterogeneous de-
livery of heat, and of fuel stuffs used for heat production means that there is a far more
diverse group of companies supplying the market. Some suppliers to the heat market
can be identified easily, for example, suppliers of gas through grids, while others may
prove more difficult to identify and to accurately assess in terms of the volume of their
associated delivery of heat. Failure to include any companies supplying heat energy in
the mechanism when assigning costs will effectively result in those companies gaining
an economic advantage over their competitors.

Another disadvantage of applying the bonus mechanism to the RES-H/C sector may lie
in the perception of high levels of complexity. This at least is the experience gained
from the stakeholder process when attempts where made to implement such a system
in Germany. The bonus model for RES-H/C is a rather new mechanism for this sector
and there is no example for this kind of model anywhere in the world yet. As a result, a
large amount of explaining is required to convince stakeholders (especially politicians
and market actors) that such a new approach would have many advantages. Due to
the large amount of transactions between those who are entitled to receive the support
and those market actors that will pay for it, the model is perceived as being extremely
complex and linked to high transaction costs.

6.1.5 Tendering mechanism

Significant examples of tendering mechanism have been used to support deployment
of RES-E on three significant occasions within the European Union: the UK’s Non-
Fossil Fuel Obligation (NFFO), the Irish Alternative Energy Regulation (AER) and the
French EOLE programme. They have yet to be applied to support RES-H/C and given
the trend away from their use in the RES-E sector it seems unlikely that they will re-
ceive political support in application to RES-H/C. They are included here for complete-
ness.

The operation of a tendering mechanism is based in rounds of competitive bidding by
renewable energy developers for contracts to receive a particular subsidy against fu-
ture generation. Underlying the mechanism is the idea that competition will allow the
government to contract for the cheapest available new renewable capacity.

The basic form of the mechanism generally involves the announcement of a new round
of bidding, with the specification of eligible technologies. Historically, bidding rounds
have tended to band similar technologies together for purposes of competition, that is,
different technologies do not compete against each other; wind projects compete to-
gether, biomass in another competition, etc, though this is not absolutely necessary.

The announcement might see government announce a specific volume of new capacity
it wishes to see developed for each technology, though this is not a necessity, as the
UK’s NFFO demonstrated (Mitchell 1995).

Certain conditions might apply to any parties making bids, for example, the application
of a ‘will secure’ test to ensure that the party was financially able to develop any con-
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tract won. A further option would be to award contracts only to projects which had al-
ready won planning permission. Either option has attendant problems. The inclusion or
exclusion of this condition highlighted two corresponding problems. Not specifying
planning permission opened the field but risked large numbers of contracts might never
come to fruition due to failure to win planning permission. Specifying planning permis-
sion might mean significant additional costs to developers for projects which would
never become economic if they failed to win bids. This issue was the subject of contro-
versy in the application of the tendering mechanism in Ireland and the UK, wherein
permission has to be won at the local level over the objections of any interested par-
ties. It is possible that national planning regimes operating on the basis of assuming
the granting of permission to renewable energy developments might more easily fit with
the tendering mechanism.

One variation in the mechanism could include the option to pay all successful contracts
a strike price, or to pay each at the rate at which its bid was made.

A further potentially significant variation was the inclusion or otherwise of penalties for
developers winning contracts but failing to deliver on deployment. The UK variation on
the mechanism lacked such a penalty and has been criticised for the absence on the
basis that this encouraged unrealistically low bids based on overly optimistic projec-
tions of future cost reductions and additionally, encouraged companies to bid low in
order to deny competitors access to contracts (Mitchell 2000; Mitchell and Connor
2004). Later versions of the Irish RES-E tendering mechanism included such penalties.

The UK variant was also criticised for the stop-start nature with which rounds of bidding
were accomplished, which tended to preclude stable growth in deployment, and which
thus failed to create the conditions for both developers and growth of domestic indus-
try.

The mechanism is typically funded by obliging utilities to pay for costs; these can be
passed to the consumer or to the government, if the government wishes to do so. Of
the historical schemes applied to RES-E, costs were passed to energy consumers.

6.1.5.1 Key advantages and disadvantages of the tendering mechanism

The mechanism offers key elements of competition, compelling developers to reduce
prices to wind contracts, to the benefit of consumers. However, there are complicating
factors, including those described above, including the stimulus to lower prices too un-
realistic and undeliverable levels.

The nature of the employment of discreet rounds of bidding employed in the mecha-
nism could also throw up problems, preventing the development of stable growth in
new deployment which has since been identified as a key element of sound renewable
energy policy and is particularly to industrial development.

Dropping installation rates for projects awarded contracts in the UK led to perhaps the
biggest political problem in the UK system: the mechanism came to be regarded as a
failure. The UK variant was supplanted by a quota type mechanism from 2002, while
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the Irish variant was displaced by a tariff type mechanism from 2006. The French ten-
dering policy variant, running alongside a tariff system is less wide ranging and limited
to large-scale projects.

6.1.5.2 Applying atendering mechanism to support RES-H/C

Given the contractual nature of the mechanism, its potential area of application seems
likely to be confined to supporting large-scale applications of RES-H/C in the pre-
commercial and supported commercial phases of technological development. Transac-
tion and administrative costs and the complexities of bidding seem likely to render the
mechanism inappropriate for the support of small-scale applications. Even at the larger
scale, the application of the mechanism might not be straightforward. The absence of a
heat grid corresponding to the electrical grid seems likely to limit the number of appro-
priate projects available for development for competitive bidding during any given
tranche. If it was possible for a government to identify particular instances where a
large-scale renewable heating or cooling application might be appropriate it might be
possible to apply competitive bidding to find developers for those specific projects. This
tends to suggest projects which might be carried out alongside district heating systems,
with both elements subject to bidding. This would seem to bear some relation to public
procurement, and might usefully apply to drive initial interest in Member States where
these is little experience with these kinds of projects. Care would need to be taken to
address the many problems of the mechanism to incentivise a higher likelihood of suc-
cessful bidders bringing their projects to fruition. Another option may be support for
industrial applications of renewable heat, with government effectively acting to try to
incentivise pilot schemes through this mechanism.

Given the general trend away from the mechanism and the problems seemingly inher-
ent to it, it seems unlikely that it would be able to attract sufficient political support to be
adopted anywhere within the EU.

6.1.6 Levies

Levies are effectively a form of direct tax, placed to elicit behaviour change. Applied to
energy sources their application can be used to favour specific technologies by provi-
sion of an exemption from the charge, effectively providing an economic advantage to
the exempted technologies. This would allow the exempted technologies (e.g. RES-
H/C technologies) to become competitive to those technologies that are subject to the
levy. The funds raised through levies may additionally be used to provide further sup-
port to preferred technologies, e.g. through a grant programme.

6.1.7 Tax related instruments

There are a number of tax related instruments that can be applied to provide financial
support to incentivise increased deployment of renewable energy technologies e.g. in
the form of a grant programme. Birger et al suggest four key areas where tax based
instruments might be applied with implications for positive impacts on the economics of
RES-H/C deployment:
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=

creation of new taxes or expansion of current taxes on fossil fuels
2. subsidisation of renewable energy from current tax revenue

3. application of new revenue raising instruments with revenue directed specifi-
cally to support of new renewable energy deployment

4. provision of tax breaks for renewable energy systems, this option might include,
exemption from VAT on purchases of generating equipment or of energy
sourced from renewable generators and potentially other tax exemptions par-
ticular to national or regional taxation regimes, improved opportunities for de-
preciation of development costs, various subsidies and the earning of tax cred-
its.

The first three of these represent methods for creation of revenue, since this document
is considering how income might be applied to support renewable energy, the fourth of
these is the main concern here. The application of taxation based instruments varies
strongly between nations in tax codes and their political underpinnings however, some
tax instruments have provide to be influential in aiding the expansion of RES-E at both
the large and small scale, and these is considerable potential for their increased use to
support RES-H/C. The IEA has suggested that tax incentives in support of the adoption
of solar thermal devices in Greece — essentially a deduction of energy system costs
against personal income - has been one of the most effective policy devices applied to
RES-H in the EU to date (Kaldellis et al 2005; IEA 2007).

Tax Credits: Tax credits were first used to support the growth in of RES-E in the US in
the 1970’s with the introduction of PURPA (1978). They have been applied on an on-
and-off basis since and — when applied alongside state mechanisms — are frequently
cited as being a key element in the expansion of RES-E (Langniss and Wiser 2003).
Credits within the US federal mechanism are earned by companies investing in devel-
opment of eligible renewable energy technologies; credits against this expenditure can
then be used to defray those companies’ tax bills in other areas of business. Effectively
this form of the mechanism stimulates established industry to become involved in a
new sector in order to achieve benefits to their established interests. Tax credits used
in this manner have been useful in providing a stable base for investment in multiple
US states, most notably when used in conjunction with state level quota mechanisms
(commonly known as RPS mechanisms in the US) (Langniss and Wiser 2003). They
effectively guarantee a minimum return on investment which can then be expanded
through the riskier quota mechanism. Since tax credits earned in this manner need to
be defrayed against investment elsewhere, this application tends to be useful only to
larger companies.

VAT and other tax exemptions: Since Member States can set different levels of VAT for
different products this may be used as a tool to provide economic advantages to re-
newable energy generation by reducing VAT below the level of competitor technolo-
gies, though this potential may be limited in regimes where tax on energy and energy
related goods is already low (for example, VAT on energy is only 5% in the UK). Re-
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duction in VAT can apply to both purchases of energy and to purchases of technology
for the purposes of installation. Application of VAT reductions is straightforward, effec-
tively manifesting as a simple price reduction from the consumer perspective and re-
quiring little complexity of change from the technology vendor.

Accelerated or Enhanced Depreciation: Some governments allow accelerated depre-
ciation against purchases of named renewable energy and other clean technologies
than would otherwise be accepted within their tax codes. The Netherlands VAMIL pro-
gramme and the UK’s Enhanced Capital Allowance Scheme are two examples. Pur-
chasers allowed accelerated rates of depreciation are effectively able to take advan-
tage of greater tax reductions than would otherwise be the case, effectively reducing
the costs of investment. Adoption is fairly straightforward, with eligible technology sim-
ply listed as attracting enhanced status. The impact is likely to be enhanced by promo-
tion of the availability of this status. The effectiveness of this instrument may vary in its
impacts on demand, perhaps most notably between commercial and domestic con-
sumers, with the former generally having more experience and a greater degree of
interactivity with the relevant local tax authority.

Tax related instruments are effectively subsidised from the public purse, the degree of
acceptability of this is likely to be linked specifically to the familiarity of the territory with
the use of such instruments. An argument could be made that taxation based instru-
ments are not consistent with the polluter pays principle, with public funds effectively
subsidising business in making investment profitable.

6.1.8 Soft loans

One of the main barriers to the expansion of renewable energy is the comparative eco-
nomic deficiency resulting from their high capital cost and the impact this has on the
unit costs of the energy they produce. Perceptions of risk inherent in investing in less
familiar technologies contribute to raising these costs or to preventing access to capital
for those wishing to develop new capacity.

Many of the instruments detailed here act to address these barriers by directly reducing
capital costs, by providing more secure income streams and thus reducing risk for
those providing access to finance and by increasing the total of income. Provision of
loans below the market rate is another mechanism for addressing this problem of high
capital costs. Government mandated loan mechanisms of this nature can act to
achieve two goals: to provide access to cheaper borrowing for developers, thus improv-
ing the economics of all the projects qualifying for the mechanism, and effectively also
expanding the range of projects rendered economically feasible (albeit with some re-
strictions still applying on the grounds of prudence). The government, or its mandated
agency, becomes a lender of last resort to these developers.

Making loans available to specific technologies at rates below those of the market is
likely to be more acceptable in some territories than in others, with acceptability per-
haps dependent on the historic role of government in the development of new tech-
nologies and industry and the institutional role of financing bodies within the particular
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national innovation structure. The presence of a framework of financial institutions able
to make the loans available, alongside the political will needed to drive forward making
loans available, is likely to play some part in determining their adoption as a support
instrument. There may be some potential for amending national institutional frame-
works where they are currently not appropriate but this may be difficult and seems
likely to require specific attention in each regulatory territory.

Soft loans have been made available to support RES-E in Germany for some time.
They can be regarded as being central to the rapid expansion of wind energy in Ger-
many from the 1990s to the present. Loans have been made available through state
owned banks at the national and regional levels and reflect the close links between the
government, financial bodies and industry. Member States which do not have institu-
tional frameworks which provide this form of loan seem less likely to adopt this form of
mechanism, though there is the possibility of some variation to provide an investor of
last resort. The UK’s Carbon Trust, a private company funded by central government to
invest in environmental technologies may represent a method for trying to introduce an
institution to act as a funding body of last resort in an institutional framework which has
previously not lent itself to interference with the lending market by government (Foxon
and Pearson 2006). While there is scope for soft loans to come from ostensibly private
banks they will typically represent funds from the public purse or which could effectively
be invested more profitably elsewhere, that is, there is an opportunity cost to the public
purse associated with funds not being made available at normal market rates. Again,
the general justification is the necessary public good associated with their subjects, in
terms of their environmental advantages and other potential benefits such as enhanced
industrial and employment opportunities.

6.1.8.1 Key advantages and disadvantages of soft loans

Providing loans below market rate addresses the key issue of high capital costs that is
a major barrier to accelerated deployment of renewable energy. Their application in
Germany can be regarded as a significant stimulus for the wind energy sector and
other sectors, and the same is true in other Member States.

Where there is a cultural fit with existing banking institutions, provision of soft loans
should be fairly straightforward, and as with the example of the German solar thermal
loan programme, administration of the loan programme can be highly efficient. Where
financial institutions are not already established or are less culturally accepted then
added complexity may result.

Making soft loans available has an advantage in comparison with offering grants in that
it has less impact on public budgets, spreading costs over time, and is thus potentially
more politically supportable.

At the domestic level it is possible that there would be social resistance to taking out
loans which might significantly retard the usefulness of this mechanism, making soft
loans less appropriate in comparison with their application at the commercial level. It is
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possible that grants may be a more appropriate method for addressing the domestic
sector, though there will be different cost implications.

There may be political issues as regards interference with capital markets in some terri-
tories.

The adoption of soft loans may require some from of contingency to deal with borrow-
ers who do not repay the full amount of their loan during the period of the agreement.
Failure to repay can carry a certain amount of risk, linked to the unknown financing
conditions that may prevail at the end of the loan period.

6.1.8.2 Applying soft loans to support RES-H/C

Access to cheap capital will remain a key issue for deployment of RES-H/C until it be-
comes fully commercial. Offering soft loans is likely to be as useful and as viable for
supporting large-scale RES-H/C developments as it was for RES-E, though may be
less appropriate to smaller-scale applications.

The German experience with wide availability of soft loans has tended to focus on the
use of the mechanism not as the central tool for support, but as an additional instru-
ment working alongside a tariff mechanism to widen project viability, and, it can be ar-
gued, effectively as a tool of German industrial policy (Lewis and Wiser 2007). As with
the tariff mechanism, the application of soft loans is likely to be more appropriate for
use with technologies at later stages of technological maturity.

As with application to RES-E, the useful application of soft loans is likely to be more
easily applicable where the framework of financial institutions already favours the use
of the tool. Where such a framework already exists adoption is likely to be easier, re-
quiring political will and the involvement of the financial institutions. Where a framework
does not already exist then adoption may require changes in regulation and legislation
and must thus be politically acceptable. It is possible that some Member States will be
less open to measures which act to interfere with the market for capital and adoption in
such Member States may thus face political barriers. Options for adoption include the
application of incentives to existing financial institutions — either state or privately
owned — to participate and the creation of new financial institutions supported with gov-
ernment funds.
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6.1.9 Support for research, development and demonstration

Funding for research, development and demonstration is fundamental to innovating
technologies. The IEA records that funding for renewable energy in developed coun-
tries generally peaked in the early 1980s and then fell back; this includes RES-H/C
technologies (IEA 2007). The IEA has also identified a number of key areas requiring
R,D&D support for different RES-H/C technologies, including different elements of sys-
tems relating to solar thermal, geothermal, biomass and also including storage.

6.2 Non-financial mechanisms with potential to support RES-H/C

6.2.1 Use obligations

Use obligation mechanisms impose an obligation on parties specified in legislation or
regulation to source a minimum amount of their energy use from renewable energy
sources; this is usually expressed as a percentage of the total estimated energy de-
mand of the building. In practice the obligated parties will usually be developers of new
commercial or residential buildings, or those concerned with upgrading existing energy
systems in buildings. Applied to larger developments with multiple buildings the obliga-
tion may be generalised if desired such that the developer can meet the target across
the whole development. Apart from the building sector also larger installations that pro-
duce and supply heat (e.g. heat only plants, CHP plants) as well as industrial process
heat could be subject to the obligation to cover a minimum share of heat by renew-
ables.

Use obligations may be technology specific or allow baskets of different technologies,
and ongoing examples allow combinations of RES-E and RES-H (Burger, Klinski et al
2008; Puig 2008). Making the obligation technology specific allows government to di-
rect efforts to the creation of demand for the chosen technology, while allowing a bas-
ket of technologies permits greater flexibility in the response of the obligated party to
local conditions and to the ongoing comparative economics of the technologies. The
mechanism may include a hardship clause to protect developers in unusual circum-
stances. The hardship clause may require some alternative payment by the obligated
party, for example in the form of the payment of a fine or by the purchase of surplus
generation elsewhere (for example, by sourcing certificates representing renewable
generation. It may also allow the party simply to be exempted without penalty. Alterna-
tively, the obligation may allow obligated parties to option to pay a form of fine or levy
to exempt themselves from their obligation, with the funds going to a general fund con-
tributing to increased deployment of renewable energy.

The other key variants in the mechanism are the level of the obligation, the technolo-
gies included, the range of parties to which it applies, and as regards the use obligation
applying to renovation of buildings, the point at which the obligation applies. The ro-
bustness or otherwise of the hardship clause will tend to have some implications for the
effectiveness of the mechanism.
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Spain was the first Member State to introduce a use obligation nationally with the 2006
federal requirement for all new and renovated buildings to install 30-70%. This followed
the adoption of use obligations in various cities across Spain, originating with Barce-
lona in 2000. The use obligation mechanism is somewhat unusual in that it has the
potential to be adopted at many different levels of government. It has so far been
adopted independently at municipal and regional levels as well as at the national level
with relative ease, though this will sometimes be dependent on how powers are de-
volved to the different levels of government. The Spanish example followed this pattern
while a similar phenomenon has occurred in the UK, where use obligations are cur-
rently in place only at the municipal level. The scope for local adoption may be limited
in some territories but this is likely to be a possibility at local and regional levels in a
number of Member States.

Germany adopted a use obligation at the national level in 2008. The obligation is lim-
ited to new buildings whereas the deployment of RES-H in the building stock is ad-
dressed by a grant programme. The minimum share applied is 15% in the case of solar
thermal, 30% for biogas and 50% for liquid or solid biomass as well as for geothermal
appliances and heat pumps. The use of biogas is restricted to CHP appliances, the use
of liquid biomass to condensing boilers. Alternatively building owners can fulfil the obli-
gation by using a minimum share of waste heat or heat from CHP, by being connected
to a DH system or by over-fulfilling the efficiency standard for the building (defined by
the building code) by 15%. The German Bundeslander are authorised to expand the
use obligation to the building stock. Baden-Wurttemberg was the first Bundesland to
implement such a regulation. The owners of existing buildings in Baden-Wrttemberg
are obliged to fulfil a 10% use obligation that becomes when the boiler is replaced.

6.2.1.1 Key advantages and disadvantages of use obligations

The use obligation offers an opportunity to create demand for multiple technologies at a
fairly early stage in the move of a technology into the pre-commercial phase, essen-
tially acting to accelerate demand beyond demonstration. It creates market demand
with very stable growth features due to the link between demand and the slow turnover
of housing stock. By stimulating demand across the full geographical area included in
the obligation the mechanism can potentially achieve a number of important technology
innovation goals: reduction in the costs of the technology, incentivisation of training of
the personnel needed to install the technologies included in the obligation and a broad-
ening in the availability of the technologies in the wider marketplace.

While useful in providing this demand, different variations in the mechanism may be
limited in the scale of the market it can create. Applied only to new building construc-
tion the demand is dependent on construction rates for housing and market demand
created by the mechanism may plateau. Reductions in the rate of increase may even
fall if levels of construction drop. Again, where the use obligation is applied only to new
buildings, wide ranging integration of renewable energy into buildings will tend to be
slow since it will be dependent on the rapidity with which buildings are replaced. Since
some Member States replace only 1% of their building stock annually, roll out of inte-
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grated renewable penetration could take up to a century using this method alone. De-
spite this, application of this instrument can significantly impact on the attitudes and
experience of the building sector in employing new technologies, and thus in both driv-
ing demand and in incentivising investment in training of personnel. Since, retrofitting of
the technology costs more than fitting it as part of original construction, addressing new
build specifically also exploits opportunities for installing the technology at what is likely
to be a lower cost. Expanding the mechanism to compel refurbishment as noted above
should go some way to addressing both of these issues.

A disadvantage of the use obligation is its rather low economic efficiency due to the
lack of incentives to install RES-H/C devices according to the geographical distribution
of potentials. For instance as all buildings are subject to the regulation; a use obligation
does not incentivise the installation of RES-H/C devices where it is deemed most prof-
itable. Furthermore, lacking a mechanism to benefit of the production of surplus RES-
H/C building owners would not profit from the installation of a RES-H/C application (e.g.
a solar collector) that is exceeding the minimum share which is set by the obligation.

In addition the instrument is setting a focus on individual house systems lacking a real
incentive to e.g. set up DH-systems. For countries in which a larger market penetration
of DH systems is deemed necessary to meet mid to long term RES-H/C targets ac-
companying measures would be necessary to stimulate the respective structural
change in the heating and cooling sector.

Finally the effectiveness of a use obligation strongly depends on the way compliance is
verified. In several countries the experience with building codes is that compliance is
rather low due to a lack of effective routines to verify whether obliged parties do what
they are expected to do. Non compliance is due to information deficits meaning that
building owners simply do not know the obligation or by purpose to save money.

Where the use obligation requires adoption of renewable energy sources to apply to
refurbishment of properties there is the danger that the mechanism will discourage re-
placement of older equipment. This can be addressed by the setting of a final date by
which all affected buildings must be modernised, though this can be regarded as only a
partial solution.

Politically, the mechanism can be attractive in that it can easily be constructed such
that it doesn’t require any obvious increase in energy prices or taxes associated with
energy for the ordinary consumer. Moreover the type of regulation is easy to under-
stand and obliged building owners know comparable regulations/obligations from the
building sector (e.g. building standards). However, such a regulation can be subject to
protests from companies and industry associations linked to the housing sector.

6.2.1.2 Applying use obligations to support RES-H/C

Use obligations offer considerable potential for stimulating deployment of RES-H, and
could usefully stimulate even small-scale technologies which might offer problems in
regard of some other options. The mechanisms provide a useful way to create an initial
demand for RES-H technologies, though there may be some limitations on the ability of
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the mechanism to expand demand in the long term application of some variants. The
mechanism is perhaps most appropriate for application to technologies which are
through the R,D&D phases but which require the growth of niche markets for their ap-
plication.

Specific to support of RES-H, the application of any use obligation should consider the
likely demand for both space and water heating in any buildings to which it applies. A
sensible approach to the application of a use obligation would see it paired with an ob-
ligation to build to minimum thermal standards in the case of new build. Care must be
taken to take into account less stringent standards when applying the mechanism for
refurbishment of older buildings to which it is applied.

Care must also be taken to ensure that a use obligation applies to create a level of de-
mand that is capable of being serviced by the existing infrastructure and which acts to
create a stable demand over time such that it does not restrain development, does not
unduly punish willing parties who are unable to source technology, allows time for the
training of staff to meet demand and which does not create a boom and bust type
stimulus of technology.

Use obligations have yet to be applied to the support of RES-C, though there is poten-
tial to do so. As with RES-H, there is a need for RES-C technologies to be sufficiently
advanced that technology would be available in the market place to allow obligated
parties to access and install the technology without overly onerous additional costs and
which is of sufficient quality to meet consumer needs. Since the use obligation is de-
pendent on replacing a fraction of cooling capacity normally powered by fossil fuels
with renewable energy, there needs to first be a demand for cooling. This demand is
currently largely centred on southern Europe which is likely to make that the focus for
the useful application of this mechanism. Adoption of RES-C use obligations in north-
ern Europe may prove less significant in driving additional capacity.

6.2.2 Skills, education and training

A clear lesson of the experience gained in regard of both RES-E and RES-H has been
the need for industry to have ready access to a workforce with the requisite skills to
support their growth. The absence of skilled personnel represents a significant barrier
to both deployment and to industrial development. Government can contribute to over-
coming this barrier by working with industry to identify areas where there is a need for
increased educational provision and taking action with educators and other stake-
holders to provide this. This will tend to vary based on the educational structure of the
states concerned.

Appropriately educated and trained personnel will be necessary to meet a requirement
across a full range of skills. Occupations necessary for the efficient expansion of the
sector include managers and other professionals, technicians, crafts-people, semi-
skilled crafts-people, commercial and administrative personnel and trainees including
graduates and apprentices. Requirements for individual examples of these occupations
will tend to vary by technology and with the level of maturity of the industry relevant to
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each technology. The educational needs appropriate to each of these occupations and
to different stakeholders within those occupational groups will vary considerably, rang-
ing from short courses for semi-skilled crafts-people through to university based gradu-
ate or postgraduate programmes running over a number of years and which may need
to be integrated into wider structures for professional accreditation. As an example, in
the case of Upper Austria, there have been two major skills gaps. Firstly, a shortage of
plumbers and other installers with the requisite skills to install RES-H systems and
secondly trained personnel able to effectively manage energy needs in public and other
buildings.

The need for occupational skills will change over time and oversight of educational
needs combined with responsiveness in provision of training opportunities will be re-
quired to service both the RES-H and RES-C sectors. Educational structures vary be-
tween Member States, requiring national, and perhaps regional, strategies to respond
within the context of local educational structures.

Having said that, this does not mean that co-ordinated action at EU level to improve
national skills, education and training is not needed. As indicated above, setting up
regional education centres lies at the local, regional and national level. However, sig-
nificant added value could be achieved if an EU body could make sure that lessons
learnt in front-running Member States are effectively transferred to the other countries.
Another aspect is making sure that EU-wide standards apply for RES-H/C technolo-
gies. More info on this can be found in section 6.2.4.

The absence of programmes to provide skills and education may act to slow the proc-
ess of expansion of RES-H/C, slowing deployment and retarding competitive advan-
tage of nascent industry.

6.2.3 Information, awareness and promotion strategies

Regardless of the economics, deployment of RES-H and RES-C technologies is de-
pendent on awareness of the technology amongst consumers, developers and in-
stallers concerning its potential and appropriate application, and of the various subsidy
and other support instruments available to support it.

Installers have to be both aware of the technology and to be able to respond to de-
mand with trained sales and installation personnel able to respond to that demand,
thus targeting promotion of the technology to that sector tied to support for increased
availability of training opportunities can yield positive results.

6.2.4 Standardisation

Experience with both RES-E and RES-H has demonstrated that availability of financial
incentives, combined with a public willingness to engage with technologies perceived to
be better for the environment despite being less familiar have tended to attract to the
market products which do not perform adequately. This can undermine public confi-
dence in the new technology and also essentially means that public funds are not
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achieving goals in terms of deployment, in terms of pushing innovation of the technol-
ogy to improved performance or in driving manufacturing capacity of newer and more
efficient examples of the technology.

Setting minimum performance standards for new RES-H technologies can address
each of these problems. The introduction of standards for RES-H and RES-C micro-
generation allows consumers increased confidence that products will meet their re-
quirements. Governments, by limiting subsidising funds to only those technologies
which meet their standards can act to ensure that the public purse is more wisely
spent. Standards are thus a useful tool to partner many of the policy instruments de-
tailed above. The current draft of the new Renewables Directive, if passed into law, will
compel all Member State governments to establish harmonised microgeneration certifi-
cation schemes as part of efforts to ensure free trade in the technologies.

The Solar Keymark is an example of a voluntary standardisation scheme put in place
by the solar thermal energy industry. The standard claims several advantages for in-
dustry, amongst which are reduced testing and administration costs, enhanced cus-
tomer confidence and helping to access the European solar thermal market (ESTIF
2009). The Solar Keymark is mentioned explicitly is some incentive schemes. For ex-
ample, in the case of Upper Austria funding for solar thermal appliances is dependent
on the certification status: a Keymarked installation can claim higher funding®.

New products entering the market can expect easier uptake once they are recognised
through standards. Examples of such new products may be solar combi systems and
other integrated systems, for example based on heat pumps.

The wood pellet market is also an example where standardisation has its benefits. It
can be observed that rigorously applied wood pellet standards are a provision for de-
veloping a significant wood pellet market.

Finally, standardisation is also important when retrofitting or replacing renewable heat-
ing and cooling installations.

6.3 The application of multiple policy instruments to more effec-
tively drive RES-H/C deployment and development

As has been noted, there is considerable evidence that a single instrument may not be
sufficient to provide the different kinds of support that technologies at different stages
of technological maturity require. Further, experience with RES-E suggests that more
effective renewable energy policy outcomes can be gained from combining different

® In Upper Austria, base funding for solar thermal installations is EUR 1100, with an additional

100 EUR/m? (for a flat plate collector) or 140 EUR/m? (for a vacuum collector). Systems with-
out the Solar Keymark certificate receive reduced funding of 75 EUR/m? (flat plate collector)
or 110 EUR/m? (vacuum collector) for each additional square meter. Other limitations and
requirements also apply (EurObserv'ER 2008).
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instruments, that is, that individual or groups of technologies can benefit from the appli-
cation of multiple policy instruments deployed simultaneously. Policy makers need to
consider both of these points when creating policy.

6.3.1 Applying policy to support technology at different stages of
maturity

Foxon et al (2005) and others (e.g. Seyboth et al 2008) note that technologies at differ-
ent stages of maturity require different forms of policy instrument to support their matu-
ration more effectively. They provide some classification of some RES-H technologies
specific to the UK instance and also some comment as to the stage of maturity at
which certain instruments may be most appropriate. It is worth noting that it can not be
assumed that technologies will be at the same stage of maturity in all nations simulta-
neously, especially since installers and their skills are always country-specific. It is nec-
essary for countries and regions considering adoption of policy relating to RES-H/C to
consider the stage of maturity of any technology they wish to support and to design
accordingly. This does have the potential to throw up some political difficulty. Some
policy makers shy away from creating policy which requires that they ‘pick winners’,
preferring instead to adopt policies which allow the market the greatest possible leeway
to decide which option is best suited to meeting customer needs. Adopting a ‘one size
fits all' policy in this manner is likely to lead to some renewable energy technologies
being disadvantaged compared to others, and potentially to their being excluded from
commercialisation. The typical example is of quota mechanisms such as the UK’s Re-
newable Obligation only providing support to those technologies closest to market. Ap-
plied alone they risk the foregoing of technologies with long term potential for cost re-
duction and potential industrial opportunities.

6.3.2 Combining policy instruments

Renewable energy technologies face multiple barriers to becoming commercial. The
instruments detailed in this document apply different methods to assist in overcoming
these barriers and in providing stimuli to drive innovation of renewable energy tech-
nologies. Even where applying to single technologies, or to technologies which are at
the same level of technological maturity, these instruments do not have to be applied in
isolation, but can be combined to provide more effective policy solutions. It is a funda-
mental lesson of the RES-E policy experience that multiple policy instruments are nec-
essary for addressing the full range of barriers preventing uptake of renewable energy
technology. It is obvious that this will hold true for RES-H/C. There are numerous ex-
amples of nations combining instruments to this end, indeed most European nations
which have adopted policies to support renewable energy will have chosen different
instruments for different technologies or to support a single technology.

e Germany has provided a tariff mechanism to support RES-E since 1990, Ger-
man banks, directed by the state have provided soft loans for much of this pe-
riod. This has acted to drive down the high capital costs associated with many
renewable energy technologies — and which can be a central barrier to deploy-

52



RES-H Policy Overview of RES-H Policy Options

ment — from two directions. The tariff allows greater predictability of income re-
ducing the risk and thus the cost of investment; the loans reduce the cost of
borrowing further. Efforts have been additionally supported with promotional ac-
tivities to increase awareness, with educational activity to ensure a skill base for
workers appropriate to the sector, with planning reform and more.

e The US has a federally mandated tax credit available for companies investing in
eligible renewable energy technologies. When combined with quota mecha-
nisms adopted at the state level the credits have proven to be useful in provid-
ing a guaranteed and predictable base income, while the additional funding de-
riving from the quota mechanism can provide sufficient extra stimulus to drive
significant levels of deployment.

Since many of the barriers to accelerated deployment — or any deployment at all — are
not financial in nature, or may not be most efficiently addressed by financial instru-
ments then there is often a clear need to combine financial instruments with non-
financial instruments with the goal of simultaneously overcoming multiple barriers.
Support instruments can take both a stick and carrot approach, and these can be com-
bined to create effective incentives as appropriate. Efforts can be further bolstered by
promotional activities designed to increase awareness of the technology and its bene-
fits, of support available to potential purchasers and installers of technology and of
commercial opportunities. Again there are numerous examples of multiple instruments
being successfully addressed in both EU Member States and beyond, for example,
with reforms of electrical regulation, with government supported education, training and
information schemes all being applied concurrently with financial mechanisms in a mu-
tually supportive manner.

Ideally, instruments should be mutually supportive, should create a continuum of effect
such that there are no gaps in providing support to technologies, thus allowing tech-
nologies to be left behind. Support should however also have a cut off point, to avoid
open-ended support becoming too great a burden on consumers or taxpayers. The
need for a holistic approach, while important with regard to efficient support of all re-
newable energy technologies, is likely to have particular significance for biomass use.
The more extended supply chain linked to biomass adds complications which require
support not just for the technology but for ensuring there is sufficient fuel to supply it. A
holistic approach to RES policy on bioenergy looks increasingly like it will need to con-
sider both RES-E and biofuel use and the potential for conflict with biomass use for
RES-H/C.
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7 Regulatory and Other Issues

Policy mechanisms have been applied to provide the financial support essential to driv-
ing the deployment and thus the technical innovation of renewable energy sources of
electricity for over two decades. However, some barriers to the growth of renewable
energy can not be addressed simply by application of financial stimuli, or where finan-
cial solutions may be valid, other solutions may be more effective and more economi-
cally efficient.

It has become apparent that greater consideration of the wider regulatory and societal
context in which RES-E is developed is needed in addressing the full range of barriers
to increased deployment. It is possible that similar barriers may exist to block or retard
the greater penetration of RES-H/C. Areas of concern which have impacted on the de-
velopment of RES-E and which may also impact on RES-H/C include:

e National and regional planning processes
¢ Building regulations

e Regulation of the wider market

7.1 National and regional planning processes

Planning processes vary considerably at the national level, with regional variations in
some Member States. The extent to which planning processes can act to assist or in-
hibit the development of renewables will depend on the overarching regime, how easy
it is to amend to facilitate specifically desired outcomes and the willingness of political
entities to make changes. It is apparent from current experience that some planning
regimes can place significant barriers to growth. Research connected to RES-E sug-
gests planning is seen as risky across Europe, and that perception of risk does not
necessarily correlate with rates of deployment (Butler and Neuhoff 2005). Some Mem-
ber States’ planning processes have been amended considerably to remove barriers to
deployment, for example, by switching to a system where approval is automatic unless
stakeholders with a demonstrable interest can show a reason why development should
not go ahead. Planning processes in other Member States continue to retard growth
across the range of renewable energy technologies. Wind generation has for example,
faced opposition in a number of countries including the UK, Denmark, Sweden and
elsewhere, and planning processes have led to deployment being slowed. Proposals
for biomass combustion plants have faced similar opposition in the UK, Ireland and
elsewhere. The range of scales of application for RES-H and RES-C, along with the
variance in prominence of different technologies, means there is potential for different
technologies to be impacted to different extents by planning regimes. Smaller tech-
nologies which integrate on to buildings easily are likely to encounter less problems
that large-scale technologies such as commercial biomass exploitation, for example.
Nevertheless, there is a need for national — and where applicable, regional — planning
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regimes to respond to planning barriers as they become apparent with the aim of mini-
mising their impacts on deployment.

7.2 Building regulations

Building regulations can offer barriers to growth of renewables, for example, by making
it difficult to match renewable systems to other systems but with proper application can
also facilitate growth, for example, by insisting on the installation of technology which
would make later installation of renewables easier and cheaper, as with district heating
or solar thermal water heating. Since barriers linked to building regulations will be terri-
tory specific the first step to addressing them must be their identification in the extent
regulatory regime. This must be followed by stakeholder consultation to ascertain what
changes can be made to overcome them without entailing excessive costs. The ha-
tional workshops planned in the RES-H Policy project will deliver specific information
for the countries considered (see Introduction of this report for a listing of countries
considered).

The implementation of the European Directive 2002/91/EC on the energy performance
of buildings (EPBD) is an important step forward in institutionalising the attention paid
to renewable energy systems in new constructions and renovation processes. Mini-
mum requirements on the energy performance of new buildings and of large existing
buildings being subject to major renovation have to be in place in all Member States on
short notice. Mid 2011 Member States are obliged to report to the Commission on the
measures put in place for complying with the EPBD. More information in the EPBD is
provided in section 3.2.

In general, tightening energy performance requirements is expected to have a positive
influence on the penetration of renewable heating and cooling options. It can be ob-
served however, for example in the Netherlands, that this effect does not immediately
apply: often the less costly options, i.e. the low hanging fruit like increased thermal in-
sulation are measures that benefit first.

7.3 Regulation of the wider market

The heat supply market of any Member State is complex, reflecting the different con-
sumer needs, different economic advantages and disadvantages of a diverse mix of
technologies and the regulatory history of the market in which heat is provided.

Enhanced provision of heat energy from renewable sources can not be accomplished
without reference to the wider regulatory context in which overall heat energy supply
exists.

The RES-E policy experience has made it apparent that existing regulatory regimes
have developed to cope with extant energy delivery systems and that they can drive
the creation of operating conditions that can favour some technologies over others or
which can act to raise barriers to new entrants to the system, even where this is not the
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intention. It is essential to the long term exploitation of renewable heating and cooling
technologies that their respective markets offer a position of neutral regulation.

One possible example of this kind of regulatory barrier is accessibility for biogas and
biogas producers to gas supply grids. There may be numerous others which may be-
come apparent as consideration of the system increases.

It is possible that the characteristics in which heat delivery varies from electricity deliv-
ery will also impact in this area, reducing the potential for regulation impacting unevenly
on renewable and other actors., nevertheless, this is an area which warrants further
investigation at the level at which the regulatory framework exists in the heat supply
market of each of the Member States. The relatively less advanced position of renew-
able heat policy means this is an area which has as yet received little attention.

The nature of the demand for cooling, and the much less diverse technological re-
sponse to delivering renewable cooling may mean less problems and that these are
easier to address, nevertheless there is still potential for problems, for example, issues
relating to connection to district cooling systems and regulatory measures to prevent
stranded costs following large scale investment.

7.4 Interaction with other policies

In addition to the regulatory framework directly relating to heat energy, the develop-
ment of renewables has to co-exist in the wider world with policies aiming to achieve
other goals, including, but not limited to social, environmental, economic and cultural
objectives.

Some of these are likely to have greater potential for conflict with RES-H/C policy than
others. An obvious example is the potential for interaction between the biomass sector
and the various support mechanisms offered to the agricultural sector. At the European
level the Common Agricultural Policy (CAP) strongly influences the economics of crop
and meat production and this would seem to have the potential to conflict with land use
for fuel production. It is possible however that some way might be found to allow the
CAP to assist in the development of bioenergy, given the potentially overlapping goals
of EU and Member State security of supply, though this is not currently planned. Agri-
cultural policy at the Member State level, with strong variations at the national level,
also has some potential for conflict, depending on the goals and the extent to land use
is impacted.

It is possible that some of these areas of conflict (or potentially even areas of mutual
support) will only become apparent once efforts are made to adopt wider policies and
the problems are assessed in greater depth, or even after policies have been adopted
and the conflict becomes apparent as a result of policy failure or the development of
unexpected barriers.
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8 Conclusion

Addressing the need for more sustainable sources of heat, and increasingly of cooling,
will have to become a major component of renewable energy policy in Member States
if the EU is to achieve its targets for 2020 and if innovation and deployment are to con-
tinue beyond that date. Perhaps the overarching lesson of the RES-E policy experience
is the need to develop a holistic policy environment, addressing all elements of policy in
order to be effective. The different levels of technological maturity represented by the
RES-H/C technologies will mean they require different policy instruments if they are to
progress through from the demonstration phases to commerciality. These policies will
need to provide both appropriately targeted financial support to create opportunity for
demonstration and increasing demand for technologies, whilst applying other instru-
ments to assist in overcoming barriers to penetration of technologies. Action to expand
stakeholder awareness and engagement must be leavened with practical assistance to
expand the base of trained personnel capable and willing to deliver systems to con-
sumers. The lesson from Austria is that making the process as easy and painless as
possible will more easily attract consumers to engage with the technology.

Some policy instruments may prove to be more apposite for application in some Mem-
ber States than others and it is important to emphasise that no single set of policy in-
struments may be able to deliver the holistic solution described above in all Member
States. It is important however that all Member States have a clear view of what they
are trying to achieve with their respective renewable energy policy strategies, to take
into account the advantages and disadvantages of different instruments and to draw
conclusions as to the most appropriate based on comparative assessment alone. Evi-
dence from the RES-E experience, such as, the failure of quota mechanisms to deliver
on their promise of the cheapest possible renewable energy as a result of the competi-
tive process, must inform decisions concerning instruments to support RESH/C.

The RES-E policy experience represents a rich source of information regarding the
practical application of policy instruments to support renewable energy and one which
must be drawn upon if Member States are not to relearn lessons already learned at
considerable expense. Nevertheless, care must be taken to account for the differences
between RES-E and RES-H/C when applying instruments to the latter. The different
characteristics of the delivery and trading of electricity and heat will have significant
implications for application of some policy instruments, their relative merits and demer-
its and potentially for the costs of their application. The heterogeneous nature of the
RES-H technologies may well compound some of these issues, requiring technology
specific combinations of policy instruments and other solutions.

Policy for the increase of renewable cooling can also draw on the experience with
RES-E, again while needing to derive from the needs of the technology and in the con-
text of the Member State. There is also a clear need to ensure that policy to support
renewable heating and cooling coheres with policies to support increased energy effi-
ciency, reductions in fuel poverty, increased use of waste energy and that RES-H/C
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policy complements policy for the support of RES-E and biofuels, particularly in areas
where there is potential competition for resource, as with biomass.

Annex 1 précis’'s some of the key points arising from this document, including summa-
ries of the key advantages and disadvantages of the policy instruments discussed in
the text.
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10 Annex 1: Characteristics of existing or potential RES-H/C
support mechanisms
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*evaluated based on performance as RES-E support mechanisms.

'Cost efficiency of the policy instrument refers to the ratio between the additional costs of instruments and the increased
use of RES-H/C achieved through the implementation of the policy instruments. Long-term effects are not taken into
account.

The government perspective focuses on government budget costs including administrative and monitoring cost and
transfers (e.g. subsidies).

The end user perspective focuses on the additional costs experienced by the end user, including additional investments,
increased operational costs, as well as transfers (received subsidy, paid tax etc).

®The political feasibility may vary greatly between countries depending on the institutional setting and policy tradition.
®predictable effectiveness refers to the ability of the policy instruments to in a predictable way achieve RES-H/C targets.
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