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1 Introduction

Decentraised generation technologies have the potentid to significantly contribute to savingsin CO»-
emissions and energy consumption. This gpplies both for renewable energies and decentralised CHP
applications . Many studiesin the field suggest, that there could be as much as 30 % reduction in fina
energy consumption if the potentia could be exploited.

Asthe energy market changes from a monopoly Stuation to a more and more liberalised environ-
ment, the potentials for the absorption of decentralised generation technologies dso change. A key
factor for the efficient mobilisation of the existing potentid is a thorough understanding of success
factors on the project level. To overcome the barriers and congtraints imposed by the liberaised
market framework an efficient strategy is needed.

The recent liberdisation of the European Energy Markets has completely changed the way the En-
ergy sector isfunctioning. New actors have gppeared in the energy markets (Independent Power
Producers (IPPs), Energy Service Companies (ESCOs), Traders of eectricity) and decison-makers
tend to be much more oriented on short-term benefits to put up with the competition. To dlow for
the integration of long-term oriented gods, e.g. environmenta concerns, an appropriate framework
for renewables and decentralised Combined Heat and Power (CHP) hasto beinddled. Thisis
needed in order to meet the EU Kyoto-target for CO2-reduction and the 12 % god for the share of
renewable energy in 2010 . A thorough understanding of the relation of the ongoing liberdisation in
the Internd energy markets to decentralised generation will be of great importance for setting an
appropriate framework for the markets to devel op.

The main focus of the present project are the andysis and evaluation of the potential of decentralised
generation technologiesin the liberaised European energy markets. The objectives of the sudy were
to identify success factors and impeding factors for decentralised generation in the liberalised energy
markets.

Taking that decentralised power production based on renewable energy sources and on CHP can

sgnificantly contribute to CO, and energy savings, the guiding research questions can be narrowed
down to “How do Decentralised Generators “ survive’ in the liberalised markets?” and “How can

the framework be influenced in order to promote the development and operation of decentralised,

environmentally friendly generators?’.

To that end the study employs a bottom-up approach which directly accesses the experience gained
with decentralised generation technologies on project and regiona level viaanumber of case-studies.
The results were then linked to an andlysis of policy ingruments. In thisway DECENT provide ori-
enting knowledge and technica input to the Commission’s consderations with respect to ingdling an
appropriate framework.

The present summary report gives an concise overview on the aspects of DECENT most relevant to
policy aspects and presents the preliminary policy recommendations of the project. This report forms
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the input to a peer review process that is to validate the projects results. Beyond that it forms the
bass for the final summary of the DECENT project results.

In particular, the summary report presents the working definition of “ Decentraised Generation”
(DG) within DECENT in order to create aclear idea of the subject of the research project and set
the basis for comparison with other work donein thisfied. In the following, an indght into the meth-
odologies used in the project is given. Further on an overview on the DECENT case studiesis given
which formed a mgor source for the project’s empirica research. Furthermore, a description is
given of barriers and success factors for decentralised generation which have been identified in
DECENT asafirg category of results. After an short insght into the way the policy implications of
the DECENT study were analysed, the policy recommendations are presented which have been
drafted based on the one hand on the abovementioned barriers and success factors and on the other
hand on an intense analysis of EU and Member State policies. Findly a set of scenariosfor therole
of decentralised power generation 2020 in Europe is presented which were developed as a part of
the DECENT future study.

In order to maintain conciseness of this summary, anumber of important dements of the project had
to be neglected. These are

updates on the status quo and developments of DG technologies and costs and on liberdisation
and the atus of DG in the EU and its Member States,

the description and analysis of expert interviews conducted in the early project phases,
the detailed andlyds of the case studies,

the future study on Decentrdised Energy Systems 2020 (only the scenarios being displayed in
chapter 8), and

the background and details of the policy andyss.
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2 What isDecentralised Generation?

A definition for the purpose of the DECENT resear ch project.

In the scientific and energy community many views and names of decentralised generation (DG) exist:
Other often used terms are “distributed generation” and “ embedded generation” *. Further terms
often used are “ distributed energy resources’ or “embedded resources’. Different aspects play roles
in the perspective on the topic. The “resources’ access widens the scope to energy management
techniques like energy storage and demand side management, compared to the more restricted view
on generation. Within the * generation” access some see an important digtinction that the DG unit can
be placed close to the actua power (or heat) demand, while others have rather the widespread use
of (renewable) energy sourcesin mind, at the Stes where they are usable which are not necessarily
where the actua demand is. Other discussed factors are ownership, module size, interconnection to
the power grid, grid interconnection voltage, grid interconnection level (transmission, distribution,
customer side of the meter). However thereis no generdly accepted definition of DG, since the ob-
jective of the stakeholders are very different. While some focus on an academica definition for elec-
trical systems, others focus on economica aspects of grid structures, others focus on devel opment
perspectives for non-eectrified regions and again others focus on environmental berefits.

When defining decentraised Generation (DG) for DECENT we take into account the objectives of
DECENT. The poalitica background of DECENT is to research possihilities to support the Kyoto
targets of the EU. Theideais basicaly to study aspects of typicaly environmentdly friendly genera-
tion technologies that bring dong a new, decentralised structure to the generation network. This ex-
erciseis carried out in the framework of nationa energy markets which are being transformed to
competitive structures and a single European internd market.

Thus the first regtriction of aDECENT DG definition is that we look at generation technologies
which have no or alow environmenta impact in terms of CO, emissions. For renewables we study
PV, hydropower, wind power and biomass (single power production and CHP applications). Addi-
tiondly naturd-gas-fired combined heat and power (CHP) ingtdlation are covered. For CHP instal-
lations an annud energy efficiency of 70 % should be a benchmark.

A relatively well established academic definitior? of DG focuses only on the connected grid level and
declares “dl generators that are interconnected to the distribution grid, or on the customer side of the
meter” to be DG. This should be accomplished for DECENT with an indicative size threshold, since
for politica and economica andysis of DG the Size of the generating unit (as well asthe sze of the
developing and/or operating company) are of relevance, especialy when discussion transaction costs

1 Cf. i.a the discussion that took place in the newsgroup “ Distributed-Generation”
(http://groups.yahoo.com/group/distributed-generation).

2 Thomas Ackermann: “What is distributed generation?’ in: Conference Proceedings “ International Symp osium
on Distributed Generation: Power System and Market Aspects, June 11-13, 2001, Stockholm, Sweden”
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and market entry procedures. Since many of the structural conditions that DG projects face are thus
linked to the ingtdlation Sze, and indicative upper sze threshold of 10 MW, is chosen.

However, as DECENT does not come forward with alega definition of DG ingdlation, no limit
vaue or threshold should be seen too strict. DECENT is thus not restricted to examine generation
projects that might fal gpart the formd definition, if they are interesting in as a comparison object
(e.g. off-shore wind park connected to the transmission network).

A forma lower sze threshold for DG to be andysed is not necessary: The evauation of DG projects
(especidly CHP) in the case studies, however, is restricted to Szesthat are dready commercidised
or are close to commercialisation. On the other hand, one focus of the evauation of future develop-
ments is the pergpectives of small-scae CHP applications.

Based on these congderations a short working definition reads:

Decentralised Generation in DECENT comprisesall generation installations that are con-
nected to the distribution network or on the customer side of the meter, and that are based
on the use of renewable ener gy sourcesor technologiesfor combined heat and power
(CHP) generation not exceeding a size of approx. 10 MW..

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002
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3 Outline of research methodology

3.1 The4-dimensional analytical approach in DECENT

The am of the DECENT research project is to investigate the regulatory, economic, market, socia
and environmenta aspects that influence the development of decentraised power generation and the
way they can be influenced by EU and nationd policies.

To that end, within DECENT afour-dimengona anaytical modd was developed to Structure the
influences on the development and operation of a decentralised generation (DG) project. These four
dmensonsare:

l. Technology dimension

1. Market and Commercia dimenson

[1l.  Policy and Ingtitutiond dimension

IV. Socid and Environmental dimenson

The model isdepicted in Figure 3-1 and further described below:

— = arket/technologica
0I|t|<_:a|/|nst|tut|o social interface
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Social and environmental framework

A NN
\

Y I

Policy

DG - Project
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? \5| Technology structure |4/
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i

! Identification of {oject_evaluatio
i success and failure factors - in 4 dimension
H

!

Filter:

Policies on liberalisation
Policies on RES / CHP
Other DG TREN policies

Figure 3-1: The four analytical dimensions in DECENT.

Technology Dimension

The Technology dimension comprises al technological aspects related to the DG project itsdlf and
the market in which it isimplemented. More specificaly it concerns the technica configuration of the

DG device, the transmisson and distribution (T& D) network including generators, interconnection
I1ZT, COGEN, RISd, ECN, unit[e], Jenbacher 30 May 2002
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fedilities, aswell astechnicd operation, operationd standards rdating to safety, reliability and stability
of the network, etc. Moreover, aspects that are an immediate consequence of the above technolog-
ca agpects are included in the technology dimension. Particularly important in this repect is the envi-
ronmentd profile of DG technologies and the existing dectricity infrastructure.

Market and Commercial Dimension

The Market and Commercia dimension covers al economic aspects of the DG project itself and the
market structure in genera. The market Structure refers to the number and size distribution of the
players, the pricing and trading mechanisms, the level of competition, the faculty of entry to and exit
from the market and the form of economic regulation. Economic aspects related to the DG project
include the cost of equipment, operating cogt, financing, output contracting, fuel contracting, etc.

Policy and I nstitutional Dimension

The Policy and Inditutiond dimengon relatesto dl the policy mechanismsthat directly and indirectly
impact on DG projects, as well asthe indtitutiond structure and mechanisms through which these
policies are formed, implemented and administered. There is some overlap with the market structure
where it concerns economic regulation of the eectricity market.

Environmental and Social Dimension

The environmental and socid dimension comprises dl environmenta and socid aspects related to a
DG project itsdlf, the current eectricity infrastructure, and the potentia future eectricity infrastructure
with an increased penetration of DG. The environmental profile of DG projects and conventiond
electricity supply are consdered form alife cycle perspective. Specific socia aspects include the
motivation of the project developers and project operators, job effects, regiona development, and
effects on communities.

I nterfaces

Two interfaces are of critical importance to the potertid for DG projects and the effectiveness and
efficiency of policy. These interfaces are the policy/inditutiond interface and the mar-
kettechnological/socid interface. The policy/inditutiond interface determines the effectiveness of the
implementation of various policies, while the market/technological/socid interface determines the
effects of these palicies on DG projects. Characterisation of the implementation of the DG project

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002
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Literature review & expert interviews

3

Overview
Policy & Institutional: Market & Technology: Social & Ecological:
EU liberalisation policy Commercial: = Externalities = Motivation of
Other EU policies Member States: = T&D DG developer
Member States: = Progress of infrastructure = Regional
= Progress of liberalisation aspects seconomical
liberalisation D Market structure O Technology structure
= Relavant policies = Economic options = Ecological
*  Institutional valuation *  Technological impacts
setting D Market interfaces interfaces

Further identification, specification, actualisation and prioritisation of policy, market and
technological aspects that need to be considered, plus working definition of DG

Overview on relevant issues
for the devel opment and operation of DG installations (result 1)

|

Identifi cation and categorisation of case
I dentification of uncovered aspects
Focysi ng of casestudies

Case studies:

Empirical complementation, illustration and
validation of the outcome of literature review
and expert interviews.

In depth analysis of specific priority issuers

Discounted Cash Flow Analysis:

Identification of main policy and economic
sensitivities of DG

Analysis of effect of policy recommendations
identified in the case studies

Future Analyses
working with Delphi resultsto postulate
future scenarios for the role of DG

Policy Implications

Analysis of possible impacts of
EU/national policy fields on identified
issues

Results: key economi ¢ sensitivities, technical factors and policy levers
Policy recommendations
Peer review

3.2 Conceptual Framework

Figure 3-2: Conceptua framework of DECENT andytical methods.
I1ZT, COGEN, RISd, ECN, unit[e], Jenbacher
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The conceptud framework isillugrated in Figure 3-2 on the previous page: The project sarts with
an extensve literature review and expert interviews to get an overview of technology, policy, market
and socid/environmenta aspects that affect DG project implementation. As a starting point for this
inventarisation a matrix featuring DG project implementation stages, determining aspects, and rele-
vant actors was developed. An overview on the relevant issues then gives a clear picture of the entire
subject field. This overview guided the process of identifying and sdlecting case studies, and helpsto
ensure that al priority aspects are covered by one or more case studies. The result of dl previous
steps was a description of barriers and potentids for the implementation of DG projects.

Within the case studies different andys's seps are carried out:

Where the economica datawas available in sufficient detail, an economica evaution of the DG
development was performed with the help of an discounted cash flow (DCF) mode, which dso
dlowed to vary relevant input parametersin order to mode the influence of different policies/ frame-
work conditions.

In addition socid and environmentd effects, aswell as the influence of energy, tax, environmentd,
permitting/siting and spatia planning policies and frameworks are analysed.

Thiswas used to afurther darify the critica issues for DG deve opments within the given nationd
settings.

Asthe direct result of the case sudy andys's (in combination with the previous working steps) a
number of barriers and success factors for DG project was identified. which were used to focus the
andyss of policy implications.

The link between the case studies, the future study, and policy recommendations are further ex-
plained in Figure 3-3 on the following page:

The outcome of the literature review and the expert interviews were condensed to anumber of ca
20 relevant issueshypotheses. These issues were especidly checked in the case studies. The issues
thus findly identified as barriers and success factors, were input to both futures studies and policy
implicationsandyss
In the future study these issues are integrated in a Delphi-gtyle survey (feeturing additiond
technologica items, eg. deveopment of PV, fud cdls, micro-CHP) in order submit them
to the evaluation of experts, identify key drivers, and daborate visons of DG devel opment.
These visons were then used in the policy andyssfor vdidation purposes in arobustness
check.

In the policy implications andys's these issues serve as a bads for the identification of best
practices and barriers (“worst practices’) and, based on that, for the elaboration of policy
options. For al issuesit is checked, whether they can be approached within the framework
of current EU leve policies (DG TREN), or whether they could be approached through
future commisson’sinitiatives or through policies on Member State levd.

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002
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literature review / case studies

interviews
N /v
| ssues /

barriers and

Future study -
visions

h 4

success factors

....................................................

Policy instruments/
best practices

Current policy

\ evaluation i

Policy analysis Policy packages

Peer review

Policy recommendations

Figure 3-3: Links between working stepsin DECENT

Policy recommendations are thus based on evaluation of policy instruments, best practices, current
policies, and future visions. The recommendations are findly subject to a peer review before fina
results are being presented in a dissemination workshop.
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4 Casestudy analysis

4.1 Choice of case studies

The case studiesin DECENT were chosen in order to facilitate a detailed research of the DG pro-
ject’ sframework in relation to the hypotheses. Furthermore, a good representation of the different
Member States was to be ensured, in order to be able to get case study information on possible
effects of different settings of the power markets. As relevant indicators were chosen level of liberdli-
sation and market conditions, and type of RES-E/CHP support scheme. In addition, afair mix of the
generation technologies covered in DECENT had to be maintained.

It is obvious that a complete coverage of each technology type in each ingtitutiona setting in each
Member State would have far beyond the scope of DECENT. However, by focussing on the pre-
identified issues, it is possible to use the repective inditutiond settings found and anadlysed in a case
study as an example for an influence factor.

In the following table an overview on the case Sudiesis given:

Number | Technology comments Member State
C1l PV Building integrated, high support D
C2 PV Good solar conditions E
C3 Hydro Run-of-river, new micro plant D
C4 Hydro Irrigation channdl, existing micro plant I
C5 Hydro Run-of-river, existing medium-sze plant F
C6 Wind On-shore wind park, good wind conditions F
C7 Wind On-shore wind park, good wind conditions NL
Cc8 Wind On-shore wind park, good wind conditions, E
regiond benefit system
C9 Wind On-shore wind park, medium wind conditions D
C10 Wind On-shore single turbine DK
C11 Wind Off-shore single turbine SF
C12 Wind Large Off-shore wind park DK
C13 Biomass Wood gasification DK
Cl14 Biomass Wood gasification D
C15 Biomass Solid biomass incineration, Failure P
C16 Biomass Solid biomass NL
C17 Biomass Biogas A
C18 Biomass Landfill gas A
C19 Natural gas CHP | Integration in a hospita NL
C20 Natural gas CHP | Integration in industry E
C21 Natural gas CHP | Integration in a hospital B
C22 Natural gas CHP | Integration in an housing project UK
C23 Natural gas CHP | Micro- CHP (household) D
C24 Fue cdl Integration in a hospital, PAFC D

Table 4-1: Overview on Case Studies

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002
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The digtribution of the case studies on generation technologies and EU Member States are given in
the following figures:

Distribution of Case Studies
on Generation Technologies

OFRL NWhAOUIO N

PV Hydro Wind Biomass Naturalgas Fuelcell
CHP

Figure 4-1: Distribution of Case Studies Generation Technologies

Distribution of Case Studies
on EU Member States

A B DK SF F D I NL P E UK

SO P N W b~ U1 O N

Figure 4-2: Distribution of Case Studies on EU Member States
The wide digtribution between Member States entails as well that the different gpproaches and
stages of liberdisation as well as the different support schemes for RES and CHP are met.

Fully liberalised Member States like Finland, UK or Germany are covered aswell as Countries that
have opened their markets close to the minima extend like France, Netherlands or Portugd.

4.2 Short presentation of case studies

Case Study 1 - PV plant WISTA Business Centre, Berlin, Germany

Theingdlation isanew 46 kW, PV plant, commissoned in 2000, erected on top of the WISTA
Business Center in Berlin, Germany, festuring different types of solar pandls and invertersin pardle

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002
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operation (as a demongtration aspect). The project wasinitiated by a Solar initiative of the WISTA
science and business park, the devel opment and operation was taken over by the a PV engineering
company. The project was supported by a 40% investment subsdy from aregiond environmenta
programme in order to award the demonstration character. Furthermore, the project was rendered
feasble by the 50.6 €ct/kWh feed-in tariff which is guaranteed for 20 years by German law.

Case Study 2 — PV plant “Pergola Fotovoltaica dela Moncloa”, Madrid, Spain

Theingdlation isanew 41.4 kW, PV plant, commissioned in 2000, erected on top of a pergola
used for press briefingsin the Presidential Gardens of LaMoncloa The project benefits of both
investment subsidies (46%) and the 21.6 €c/kWh feed-in tariff provided for by Spanish law. The
investment was made by the Energy Saving Agency IDEA in order to demondrate innovative third

party financing.

Case Study 3 - Hydropower plant Tzschdln, Germany

A new 220 kW, hydropower plant (run-of-river scheme) built on top of an existing wer, commis-
sioned in 2001. Developed and operated by an private individud with a high degree of persond
involvement. The project is supported by the 7.7 €ct/kWh feed-in tariff which is guaranteed without
atime limitation by German law. Problems in the development arose mainly from disputes with the
authorities on the type of permit and from complicated negotiations for investment loans.

Case Study 4 - Hydropower Plant Magliano, Italy

An existing 870 kW, plant (built 1948), integrated into a system of irrigation channels. 1997 bought
by an internationally active developer and operator of renewable energy-based power plants. The
economics are based on feed-in tariffs (5.7- 8.1 €ct/kwWh) which are paid by the Itdian netiond grid
operator.

Case Study 5 - Hydropower plant Port Mort, France

An exiging 6 MW, plant (run-of-river scheme) integrated in alock & weir systems that regulates the
river Seine for naval purposes. 2000 bought by an internationaly active developer and operator of
renewable energy-based power plants. The economics are based on feed-in tariffs paid by French
quas-monopolist EDF: 2,7 €ct/kWh (summer tariff) and 6,7 €ct/kWh (winter tariff).

Case Study 6 - Wind Park Lagtour, France

New wind park in southern France, 3 x 600 kW = 1.8 MW,, a a gte with 8.0 m/s a hub height (40
m), commissioned in 2000. 5" wind park ever interconnected in France. The development was pre-
pared while the tariff Stuation was still unclear. The project is supported in the French EOLE 2005
programme with afixed feed-in tariff of 6.5 €ct/kwWh (annualy adjusted to inflation).

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002
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Case Study 8 - Wind park Zwaagdijk, Netherlands

The wind park Zwaagdijk (6 x 850 kW = 5.1 MW,) isa project in development in the province of
North Holland in the Netherlands. The main barriersin the projects were to get planning consent.
Acquiring planning consent means going through lengthy public procedures - during which the project
encountered public opposition and suffered from competing wind initiatives in the municipdity. In this
particular case the loca government therefore attempted to optimise wind development by appoint-
ing designated wind development sites within its jurisdiction. All wind projects that were proposed
were aggregated into this one wind development site or turned down. The whole procedure took
about 6 years and is now about to close. The project should be able to go ahead in 2002.

Case Study 9 - Wind park El Perdon, Spain

Thewind farm “El Perdon” islocated in the region of Navarrain the Northern part of Spain, closeto
the regiond capitd of Pamplona

It was the first wind farm set up in 1994 by Energia Hidrodectricade Navarra S.A. (EHN). 20 MW
produced by 40 GAMESA produced wind turbines has been ingtaled with afirst phase in Decem+
ber 1994 and a second phase in October 1995-March 1996. Recently, atest turbine (1.3 MW) has
been erected in El Perdon, which is larger, has longer blades and an evator in the tower for the
maintenance. The Ste has good wind — 8.2 metres/second at an dtitude of 740-1,000 meters. The
turbines are located in arow and abird corridor has been established to avoid mgor collison prob-
lems.

Case Study 10 - Wind park Keyenberg, Germany

New wind park, commissioned 2000, in an inland Site, a medium wind conditions: wind speed 6,1
m/sat 68 m and 6.2 m/s at 80 m (different hub heights), 9 x 1.3 MW = 11.7 MW.. The park was
developed by a professionad wind park developer and is operated by alimited partnership (closed
funds) which was set up by the developer. The financing schemes bases on feed-in tariffs (9.1
€ct/kWh for 20 yearsfor alow-wind Site asin the case) guaranteed by German law, and on tax
effectsin the first operation yearsfor the private investors of the limited partnership.

Case Study 11 — Single Wind turbine, Vindinge, Denmark

The wind turbine islocated & Zedand in asmdl village cdled Vindinge just 5 km outsde the town of
Roskilde. The turbine was erected in 1981 originaly at arated power of 45 kW but was upgraded
to 55 kW in 1995. The Steis characterised by afairly low wind speed — the turbine has approx.
1800 full load hours compared with an on-land average of 2200 hours. The wind speed & thisSte
has not been measured. A Danish farmer privately owns the wind turbine. His main interest for put-
ting up the turbine was a generd interest in renewables, though the economic profitability of the tur-
bine was essentid as well. Although the wind turbine has never produced as much power as ex-
pected, the owner is satisfied with the decison of establishing the turbine.
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Case Study 12 - Off-shorewind turbine L umijoki, Finland

The turbine was erected 1999 on an atificid idand in shalow water, 800 m off the shore-line, in the
Gulf of Bothnia, Batic Sea, Finland. The wind-speed is 6.8 m/s at hub height of 53 m. The develop-
ing company was founded by environmentaly motivated people, which attracted capital by issuing
shares. The project was supported by a governmental 40% investment subsidy. The dectricity is
sold at 4 €ct/kWh to a Finnish green power supplier and to the company’ s shareholders. The com+
pany intends to use the project’s income for further wind power development.

Case Study 13 - Off-shorewind park Middelgrunden, Denmark

The wind farm was the firg private off-shore farm to be established in Denmark and was hence sub-
ject to condraints posed by existing legidation. It took more than 3 yearsto get the find commission
in 1999, and in each step there were obstacles due to ingppropriate legidation involving arange of
actors, eg. the Danish Agency of Energy, Danish Agency of Environment, municipaities of Greater
Copenhagen, the Ministry of Defence, the telecommunication companies, the Danish Maritime Au-
thority, Nationa Environmental Research Indtitute etc. The farm congsts of twenty 2 MW, turbines
totaling 40 MW.. The average wind speed is 7.2 m/s (at 50m height, hub height is 60m).

Case Study 14 — Biomass - wood gadification plant, Harboare, Denmark

In the smdl Danish town of Harbogare, a full-scae gasification system supplies dectricity and didrict
heating to a community of around 560 houses. The system congists of an updraught gesifier, agas
purifying system and a gas engine cogeneration plant. The therma capacity is 2x1450 W, the eectric
capacity being 2x760 W.

The income from the éectricity production depends on the tariff which is structured in three intervals
(5,63 €ct/kWh; 8,3 €ct/kWh; 9,9€ct/kWh). Subsidies included in this amount are 2,34€ct/kWh for
avoiding CO2 Emissions and 2,28 €ct/kWh from the State.

Case Study 15 - Biomassincineration CHP plant, Silbitz, Germany

The 5 MW, plant isin the congtruction phase and is Stuated in the outskirts of the smal village of
Silbitz, gae of Thuringia, Germany. It isagrate firing ingtdlation and will burn non-ha ogenated
wood resdues of varying provenance. Although it will serve the village s digtrict heating network with
amaximum load of 3 MWth, with an annud average heat load of below 0.5 MWith the plants pre-
dominant character will be the production of eectricity from negative- or low-priced wood residues.

Case Study 16 — Biomass - wood incineration plant Mortagua, Portugal

9 MW, wood incineration plant, commissoned in 1999, stuated in arura areato make use of for-
edtry residues. Supported in the Portuguese ENERGIA programme. electricity supply to public grid,
no heat use. Portuguese quasi-monopolist EDP isinvolved in the development. However, the project
failed due to problems with the biomass fud supply. The converson to naturd gasis under consid-
erdion.
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Case Study 17 — Biomass - wood incineration CHP plant Lelystad, Netherlands

The 1.8 MW, biomass plant was commissioned in 2000 to replace an existing naturd gas fired plant,
the eectricity isfed to the public grid, the heat is used in the Leystad didtrict heating system. Fud is
clean biomass: thin out wood from the woods of the region and prune wood from the public gardens
from surrounding municipdlities. The plant was developed by alarge Dutch utility and supported by a
governmental 20% investment subsidy. The operation is supported by arefund of the Dutch Regulat-
ing Energy Tax (5.8 €ct/kWh) for RES-E.

Case Study 19 - Biomass. biogas CHP plant, Roppen, Austria

A 330 kW, biogas CHP plant situated in Roppen, Tyrolia, Austria, commissioned 2001. The indal-
lation makes use of rurd biologicd wastes. While the dectricity is exported to the grid, the heet is
used for fermenting purposes only. The plant’s economics are based on the fixed feed-in taiff pro-
vided for by Austrian law: 6,9 €c/kWh.

Case Study 20 — Biomass - landfill gas CHP plant, Boeschistobel, Austria

A 280 kW, CHP plant operating on landfill gas at arurd landfill Stein Austria, commissioned De-
cember 1999. The plant’s hegt is used for woodchip drying. The plant is an example of an innovative
third party financing scheme: In this case the operator of the CHP landfill gas plant gets the landfill

gas free of charge from the operator of the landfill Site and sdlls the dectricity back to the landfill
operator for anegotiated price of 3,2 €ct/kWh. The landfill operator sells the dectricity to the utility
at the fixed feed-in taiff of goproximatdy 8 €ct/kWh which is provided for by Austrian law.

Case Study 21 - Natural gas CHP plant Alkmaar, Netherlands

The plant (2 x IMW =2 MW,) wasingdled 1996 in the MCA Hospitd in Alkmaar, Netherlands,
mainly to cover its heat demand. Approx. 90% of the hospitd dectricity demand is covered by the
CHP plant, additiondly surplus power is sold to the utility. The plant is developed and operated by
the hospital. January 2002 the hospitd loses its status as captive customer and will negotiate new
terms supply and delivery.

Case Study 23 - Natural Gas CHP plant Pozoblanco, Spain
The 4 MW, plant isforeseen for adairy factory in arura ares, to basicaly cover both power and

heat demand. It is operated by liquefied naturd gas, Snce no pipdineisavailable. The projected is
supported by public funds in order to support rurd industria structures.

Case Study 24 - Natural gas CHP plant, Ronse, Belgium

The 164 kW, CHP plant was commissioned in 1993 in a 139-bed-hospitd, in Ronse, Eastern Flan-
ders, Belgium. Due to the well-known attitude of the Belgian utility, the plant was designed not to
export dectricity but only to supply dectricity a timeswhen it isvery expengive, i.e. at peak hours,
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whilst smultaneoudy using the heet produced. A main driving force of the redisation of the project
were the persond interest of hospitd personnd in CHP, asssted by a governmenta subsidy pro-
gramme for demongtration ingtdlations.

Case Study 25 - Natural gas CHP plant St Pancras & Humanist Housing, London, UK

The 54 kW, CHP plant wasingtalled 1995 at the St Pancras & Humanist Housing Associationin
London. They provide atotd of 95 one, two and three bedroom flats, and bedsits. The complex
aso includes an dderly persons’ community centre, ten commercia units and SPH’s own heed of-
fice. SPH amsto provide their tenants with afull service package rather than smply gpartments or
commercid premises, and they aso have agreen palicy.

The plant does not export dectricity, it rather serves only the housing blocks, The financing was fa-
cilitated by a Government subsidy.

Case Study 26 - Natural gas micro-CHP engine Schonungen, Germany

The 5.5 kW, CHP engine was ingtdled 1996 integrated in the heating system of anewly built Snge-
family house. It is designed to meet the heat demand of the house and is operated in winter only. The
aurplus power is sold to the utility at 4 €ct/kWh.

Case Study 27 - Phosphoric Acid Fud Cédl Bocholt, Germany

The 200 kW, fud cdl wasingdled 2001 in the St.- Agnes-Hospitd in Bocholt, Germany. It isem:
bedded in a environment of different natural gas CHP engines. The project is subsidised by the local
utility, alarge gas supplier and an US export subsdy. For the hospital, which operates the plant, the
investment codts are restricted to the costs of acomparable CHP engine.
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5 Barriersand Success Factorsfor DG

Within DECENT, barriers and success factors for Decentralised Generation in the EU were identi-
fied through extensve case sudies, expert interviews, and literature review. First, however, a
characterisation of the actors and typica congdlationsis given, asit was found to be typica inthe
DG fidd. The actor congtellations the form an integra part of the barriers and success factors
presented thereafter.

5.1 Characterisation of Actors

Thefidd of DG in the EU is characterised by alarge variety in technologies and in regulatory, mar-
ket, and societa frameworks. Thelarge variety in framework conditionsis reflected by strongly dif-
fering congtdllations of actorsinvolved in DG development.

For example, the structures of the wind sector vary considerably between Denmark, Germany, and
Spain, which are hogting the largest shares of wind power in the EU: While in Denmark the operators
of wind turbines are usualy st-up of neighbourhood-based co- operatives, in Germany wind power
investors are typicaly organised by a number of wind development companies into investment funds-
type limited partnerships, which draw their profitability to a consderable extent from effects of book
losses and depreciation on the individua investor' s income tax. In Spain however, usudly neither
neighbourhood nor other private individuas play an important role in wind power development: here
large companies that are launched by traditional utilities industry, banks and public actors dominate
the market, the major driver for public involvement being regiona development promoted by settling
wind industry.

Generdly, it was found in DECENT that a very high share of DG operators and developers work as
independent power producers (1PPs), or self-producers, and are NOT linked with the established
utilities. (This was the case in gpprox. 75% of the case sudies) In pardld, an equaly high share of
projects studied is based on highly committed individuas or organisations that work hard in order to
overcome the difficultiesin the project development, or based on investors that are ready to re-
nounce profit, and accept pay-back periods of ten years and longer. In addition, nearly 100% of the
projects studied were financialy benefiting from one or more types of public support schemes
(mogtly investment subsidies, fixed feed-in tariffs above market price, production subsidies, soft
loans and/or depreciation schemes) or considerable private funding.

The overal picturefor DG in the EU istherefore characterised by the fact that the economic frame-
work conditionsin EU member states are generdly so wesk (varying, of course, considerable from
member state to member state and technology to technology) that DG investment is not attractive to
“economically rationdl” actors which are bound to optimise return on equity and short-term profit.
DG is therefore mainly developing in niches characterised by either an extraordinarily beneficia eco-
nomic project environment (e.g. CHP in hospita) or/(and) actorsinvestors which have other criteria
(or framework conditions) for their profitability considerations than large corporations.
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When discussing barriers and success factors, and subsequently policy implications for DG in the
EU, the specific characteristics of the different actor groups on the DG markets need to be kept in
mind.

5.2 ldentified Barriers and Success Factors

In Table 5-1 an overview on the barriers and success factorsidentified is given. They are arranged in
amatrix featuring the anaytical dimensons used in DECENT and different aspects of DG develop-
ment and opertion.
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Dimension Technologica market & financid Policy & inditutiond dimension | socid & environmenta dimen-
aspects dimension dimension son
Generd B1 Specific Difficulties of Small B2 Uncertainty on (Support) S3 DG Vaues gpart fromthe
IPPs Policy Development Energy Markets
Siting and Licensing B4 Licensing Problems for Bio- B5 Spatial planning & licensing B6 L ocal Resistance (RES)
mass Plants (Wood Waste) (for RES) 6 Involve Local Actors
A Clear Definitions on Waste S5 Integration of Potential DG
Categories and Licensing Sites in Spatial Plans
Conditions
Grid Connection B7 Grid Connection Procedures
S7a Clear Cost Allocation Rules
S7b Socialisation of Grid Connec-
tion Costs
B8 Market Power of Utilities
Use of Grid B9 Intransparent Grid Use Fees
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Dimesion

aspects

Technologica
dimendon

market & financid
dimendon

Policy & inditutiond dimension

cd & environmenta dimen-
son

Power Sales

S10 Priority Digpatch

B11 Balancing and Trading of Exported Power

S11 Specialised Green Power Traders

Start-up and Operation

B12 Biomass Fuel Supply

S12 Involve Forestrial
/Agricultural actors for Bio-
mass Supply

B13 Lack of Skilled Technicians
(CHP)

B13 Lack of Skilled Technicians

Fnancing B15 Financing
S15 Innovative Financing Con-
cepts
Profitability B16 Ratio of Gas and Electricity S17 Eligibility for Support

Prices (CHP)

Mechanisms

B17 Lack of Tailored Support
M echanism

Table 5-1: Overview on barriers and success factors for DG
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5.2.1 Poalicy/ ingtitutional dimension

B2 Uncertainty on (Support) Policy Development

In many EU Member States policies concerning the regulation of the power market, the transition to
aliberdised market environment and/or support schemes for DG inddlations RES CHP are sub-
ject to an intensive politica discusson and frequent change. The time horizons for active support
policiesis sometimes limited to few years. In addition, the introduction of new schemes or the expiry
of time-limited schemes lead to policy gaps which increases uncertainty on the frame conditions of a
planned DG development. Taking into account the Size, flexibility, and financid strength of the devel-
oper, uncertainty and policy gaps can thus condtitute important barriersto DG developmertt.

B5 Spatial planning & licensing (for RES)

The spatid planning requirements determine what kind of licences or gpprova a DG developer
needs in order to physicaly erect and operate the foreseen ingtdlation. These procedures vary
srongly between DG technologies, EU member states, and often within a single Member state be-
tween different regions, or municipdities. The transpar ency of necessary procedures and the cer-
tainty of approval (under conditions) are crucid for the developers. The amount of time, man-
power, technical expertise, and financial resour ces to beinvested into the sting and licensing
process can thus vary considerably.

For DG based on RES aspects like visud amenity, protection of local ecosystems, land use, preser-
vation of landscape, historica heritage, monuments, etc. or other possible impacts on the neighbour-
hood are of relevance.

For (natural gas based) CHP ingtdlations such problems meatter less, Snce they are anyway inte-
grated in building structures where energy converters are placed (industry, hospital, housing etc.). As
modern naturd gas fired CHP engines usudly comply with stringent air emission standards, for CHP
ingalations usudly noise might form a bottleneck for licensng, depending on the location.

Planning and licensing appear to be a barrier especialy for hydro power and wind power; speciad
problems occur for biomass plant firing waste wood (cf. specid barrier).

For PV developments above 100 kW or in the MW size, siting can pose a serious problems, since
most roofs built in the last two decades are not designed to carry high additional |oads, and green
field developments can face licensaing problemsin order to prevent surface sedling and spatia con-
sumption.

An example for this barrier is the Middelgrunden off-shore wind farm near Copenhagen, Denmark,
where the planning process took three years due to inadequate legidation. Also in the Lastour wind
farm project (Southern France) the necessary adaptation of the spatia plan posed mgor problems
with inexperienced authorities.

The Tzschelln hydro plant case study (Eastern Germany) points up how small hydro development is
endangered and prevented by a genera negetive atitude againgt smdl hydro in the adminigtration of
the German federd state of Saxony.
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S5 Integration of Potential DG Sitesin Spatial Plans

Integration and thus pre-sdection of potentid stesfor DG use, especidly wind power, into spatial
plans helps to avoid conflicts between DG use of sites and nature protection, or other uses. In Ger-
many thistool proved successful Since on one hand it enables local authorities to channe wind power
development to preferred sites (and smultaneoudy to bar other Sites) and on the other hand siting
efforts for wind developers are considerably reduced.

The case study Keyenberg wind farm (Western Germany) can serve as an example of how awind
project benefits from such a scheme.

Similar approaches are possible for other renewable energies, too.

Additiona support to DG developers can be given through public inventorying of data on exploitable
natura potentials (which is partly done for wind and hydro power) or even heat demand (potentias
for amdl-scae heating grids to be served by biomass or CHP).

B7 Grid Connection Procedures

Here, the terms of physica connection of the generator to the grid shal be digtinguished from the
terms of use of grid services, once the generator is interconnected.

To form the basis for physica interconnection to the grid, DG devel opers have to agree with the grid
operator / the utility on the technical terms of interconnection, on contractud metters including liabili-
ties, and on the dlocation of cogts for feasihility sudies, necessary grid reinforcements and line ex-
tensons. Such issues are covered by regulation in Member States to a different degree. Subject to
uncertainty on the DG developer’ s Sde are sometimes the technica specifications regarded as nec-
essary by the grid operator.

Technica issues which are disputed are e.g. capacity of grid, necessary upgrades, point of connec-
tion, interconnection voltage, line protection technology, reactive power behaviour and idanding
options. While lack of grid capacity can prevent projects, cost alocations for other issues can en-
hance the DG deve opers costs considerably (cf. case studies Pozoblanco CHP (Spain), Lumijoki
wind turbine (Finland), Lastour wind farm (France), St.Pancras CHP (UK) and other RES examples
from Germany)

Additiondly, missing access to loca/regiona |oad management data of the grid operator can impede
the DG developer to optimise the choice of DG site (for RES)

S7aClear Cost Allocation Rules

In German legdation on RES a cost dlocation rule is given: The codts for the line extension (power
generator to grid connection point + transformer) have to be borne by the plant operator while a
possible necessary grid upgrade isto be borne by the grid operator (and can be socidised anong dll
grid users). This rule proved to be rather successful (cf. e.g. case studies Tzschelln hydropower,
Keyenberg wind farm, WISTA PV, Silbitz biomass (dl Germany)), however in practice (cf. barrier
Market Power) disputes remained on cost alocation. A clearing office a the German government
triesto find solution on such disputes.
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S7b Socialisation of Grid Connection Costs

In Denmark, grid extension for the connection of off-shore wind farmsis considered a public good.
Thus costs are borne by the grid operator. This cost alocation was a beneficid factor for the sudied
Middel grunden off-shore wind farm (Denmark).

B9 Intransparent Grid Use Fees

In aliberdised market environment the grid operators charge fees to power traders. Such grid use
fees are subject to regulation in dl Member States save Germany. These grid use fees and the pro-
cedures how they are regulated have a high impact on DG viahility, in case the generator operates on
atrading scheme. Thisis demongrated in the Lumijoki wind case study (Finland). However al other
studied projects that export power at al operate under afeed-in scheme, where the power issold
under regulated tariffs to the grid operator so that a trading operation as indicated above does not
take place (examples from Austria, Denmark, France, Germany, Itay, the Netherlands, Portuga and
Spain).

However, it is anticipated that the rlevance of grid use feesfor DG will rise with ongoing liberdisa
tion and the replacement of fixed feed-in tariff schemes by green certificate schemes.

Second, during operation of the interconnected DG ingtdlation, regulated tariffs (or negotiated fees)
will determine the costs that are associated with the use of the grid infrastructure both for supply
of electricity to thegrid/ to customers and for the demand of additional or back-up power
(mostly rdevant for CHP).

S10 Priority Dispatch

Electricity regulation can foresee that systems operators grant priority dispatch to digible generators.
With such amodd, depending on the specifications the operator is paid the market price, or a higher
premium price, while the power is passed on to al power traders as a Public Service Obligation, or
to captive customers. Such schemesrelieve the DG operator from the need to establish and maintain
contacts to power customers and to balance production with demand.

All studied projects that are designed to export power (besides the Lumijoki wind turbine, Finland)
are benefiting from priority digpatch (examples from Austria, Denmark, France, Germany, Italy, the
Netherlands, Portugd and Spain).

B11 Balancing and Trading of Exported Power

In aliberalised environment, DG operators that do not feed-in to the grid operator under aregulated
scheme need to contract power customers, balance their production with customer demand, and (if
goplicable) trade their green (or CHP) certificates. Epecialy baancing production with demand isa
difficult task for intermittent producers (RES besides biomass;, CHP designed to heat |oad).
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S11 Spedalised Green Power Traders

The co-operation with speciadised intermediate agents like green power traders, certificate traders or
associations of intermittent producers rdieves |PPs with hardly any adminidtrative capacity and little
negotiating power from the need to put too many effortsinto balancing and market communication.
For example, the co-operation with a green power trader was a crucia success factor for the Lumi-
joki wind project (Finland).

S17 Eligibility for Support M echanisms

Within the EU Member States abroad variety of “financid” support mechanismsarein placeor in
preparation that are designed to improve the economics of aDG ingalation usudly in order to
account for the externd environmenta benefits. The shape of these support schemesisusudly differ-
entiated between RES and CHP and further between different technologies and ingtalation sizes.
Support schemes can include price-oriented indruments like fixed feed-in tariffs, investment
subsidies, production subsidies, fudl subsidies, soft loans, ecotax exemptions or other tax-
ing/depreciation schemes, or quantity-oriented ingruments like tender /fixed price systems or
guota/green certificate systems.

All sudied projects are (or were) benefiting from one or more types of support mechanism:

For RES projects the financid support was usudly crucid and (maostly in form of investment subsdy,

high-price fixed feed-in tariff and/or soft loans) amgor driver of the development. One project (Las-
tour wind farm, France) was redlised under atendering scheme, while quota/green certificate systems
are not yet use.

For (naturd gas) CHP projects the picture is more divers. those projects redlised before the recent
decline of dectricity-gas price ratio were generdly less dependent on direct public support; they
were rather redlised in an economicd niche provided for by utilities' tariff structures and own heat
and power demand patterns. Other projects that were suffering from bad economics were redlised
only with the strong wish of the investors to ingtal a CHP unit ignoring more economic aternatives.

B17 Lack of Tailored Support Mechanism
When designing support mechanism the specific needs of the actors developing and investing in DG
should be taken into account (cf. chapter 5.1). Problems encountered by project developerswithin
the support mechanisms were:
Long-lasting uncertainty on availability and amount of investment subsidies (e.g. Lumijoki wind,
Finland),
long-lasting uncertainty on availability of soft loans (German RES projects),
amd|l-sized devel oper/operator cannot make use of accelerated depreciation rules

high efforts to handle tax refunds (e.g. Schonungen CHP, Germany)
Generdly for the rather smal-szed |PPs high transaction efforts, complicated regulation and lack of

long-term clarity on the support conditions congtitute a barrier within a support scheme.
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5.2.2 Market/ financial dimension

B1 Specific Difficulties of Small IPPs

Most operators and developers of RES ingtalations are not the long-established utilities but new and
comparably small-sized enterprises. Thisis due to the relative recency of these technologies and the

wdl-known difficulties to operate them profitably, which attracted mostly environmentaly committed
individuals to engage and invest in RES DG projects (cf. aso chapter 5.1). Compared to other mar-
ket actors those devel opers have often disadvantages in knowledge, experience and capacity. Their

activities are often redtricted to loca niches, which on one hand can be an advantage (successful co-

ordination of local framework and actors); on the other hand, however, they don’t have the possibil-
ity to flexibly pogtion themsdves in an integrating European market.

It should be realised, however, that NOT all RES devel opers/operators are smal IPPs (e.g. case
studies Madrid PV (Spain), El Perdon wind farm (Spain), Mortégua biomass (Portugd), Lelystad
biomass (Netherlands).

CHP ingalation are by definition (loca use of heat) subject to strong local considerations, the opera-
tors/users of DG-CHP are usudly in aweak negotiating position confronted with grid operators/
utilities

B8 Market Power of Utilities

DG operators, which are in most cases |PPs are usualy confronted with established players on the
electricity market. Important market players to ded with are grid operators, fud and technology
suppliers, and (depending on the type of market structure for RES/CHP) traders, customers and/or
ESCOs.

Market power used against |PPs is often reported in connection with grid connection and grid use
issues and —where not regulated- feed-in tariffs. Grid companies (often only to a very limited degree
unbundled from power generation and wholesae activities) can impose many unjustified problemson
DG devel opers seeking interconnection. The amount of market power used is influenced on the way
unbundling and market opening is redised in the respective Member State, and on the level of detall
of regulation.

However, this barrier is limited neither to unjustified technica or financid requeststo the DG opera-
tor seeking grid connection nor to failure of acknowledging valuesthat the DG capacity and power
might congtitute to the grid. In addition the procedurd behaviour of the grid operator to dow down,
complicate, and boycott an interconnection gpplication unofficidly can lead to prevention of DG
developments, especidly if the DG developerslack funds, time and capacity to sue the grid operator/

utility.
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Other fields where market power is used are e.g. access to end customers for traders, unjust vaua
tion of power fed back to the grid, capacity charges or fuel supply (e.g. conditions of gas supply to
CHP ingdlations).

Policies of grid operators towards DG vary condderably from company to company and vary over
time, too. While some grid operators/ utilities seem to have a decided policy to impede third party
DG deve opment, others might amply lack experience.

Negative experience with grid operators was gained especidly in the case studies Pozoblanco CHP
(Spain), Ronse CHP (Begium), St.Pancras CHP (UK), Schonungen CHP (Germany), Silbitz bio-
mass (Germany); in addition very negative experience is reported from some other German utilities.
In Spain, successful RES developments are characterised by the involvement of utilities in the devel-
oping consortium.

B15 Financing

The relaion between investment, fue prices and (heet and )electricity prices are such that DG pro-
jects (besides specialised CHP gpplications) are in most cases economicaly viable only with support
mechanisms. However, even with support mechanisms profitability of DG projectsisin most cases
rather low compared to dternative investment and not satisfying for “economicaly rationa” actors
(corporations) that try to maximise their profit. Financing concept thus rely often on committed actors
that are ready to accept reduced profitability.

In addition to raised equity of committed investors banks have to be found for financing. Here, itisa
problem that DG projects are till relatively new to the financing market in some EU member Sates.
Developersthat rely on project financing, and thus cannot borrow on their company assets, have
additiona problems providing loan security. Examples for financing problems are found in the case
sudies on Lumijoki wind plant (Finland), WISTA PV plant (Germany), Port Mort hydro plant
(France), Harbogre biomass CHP and Boeschistobel landfill gas CHP.

S15 Innovative Financing Concepts

Financing schemes attractive to private investors have been successful both in Germany and Den+
mark (closed funds; cooperatives) supported by both taxation system and motivation for green or
neighbourhood investment.

In the case studies Magliano hydropower (Itay), Lastour wind farm (France), and Port Mort hydro-
power (France) equity for financing was raised by the developer in Germany, where private investors
for RES are relatively easy to attract.

Standardised financing concepts/contracts to decrease transaction costs for small actors are yet to
be developed.
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B16 Ratio of Gas and Eledricity Prices (CHP)

The changing ratio between natura gas and dectricity pricesin the last years has made operation of
natura gasfired CHP hardly feasible. This appears to be the mgjor barrier for CHP devel opment
presently, and has led dready to the decommissioning of CHP plants. The CHP plants sudied in the
case studies were either devel oped way before the present decline of the ratio between gas and
electricity prices (and are aready written off) (e.g. Alkmaar CHP (Netherlands), Ronse CHP (Bel-
gium)) or operate in a specidised high price niche (Pozoblanco CHP, Spain) or are operated with
very little or no expectation of pay-back to the investor (Bocholt fuel cdll (Germany), Schonungen
CHP (Germany), St.Pancras CHP (UK)).

5.2.3 Technological dimension

B4 Licensing Problemsfor Biomass Plants (Wood Waste)

In most countries, solid biomass use relies on industrid waste wood, which triggers the discusson
“waste or biomass?’ While wood waste is attractive through the negative or neutra fud price, it has
its disadvantages through licensing difficulties and a bad public reputation of waste incineration. In
addition the future development of prices for biomass waste wood fud isrelaively unknown. Licens-
ing problems were encountered e.g. in the Leystad biomass project (Netherlands) and in the Silbitz
biomass project (Germany).

A Clear Definitions on Waste Categories and Licensng Conditions

Clear definitions on waste categories and licensng conditions help to overcome the licensing barrier
for biomass plants based on waste materiads. Although the Silbitz biomass projects (Germany) had its
difficulties in obtaining the operation license, the process was facilitated through rdlatively clear defini-
tions of wadte categoriesin German legidation on digibility for RES support and on conditions for an
operation permit.

B12 Biomass Fuel Supply

The use of biomass for power/heat production has avery large potentia in the EU Member States.
However, severe problems to be overcome in development and operation are posed in securing fue
availability and organising (and financing) fud logigtics. Biomass plants that use “fresh” biomass res-
dues asfud, have to cope with high fuel costs. Difficulties with biomass supply were eg. encounr
tered in the Mortagua biomass project (Portugd). Biogas inga lations base on a sound organisation
of fermentation input, too (cf. Tyrol biogas case study (Austrid)). Projects relying for cost reasons on
industrid wood waste as fud have high problems to secure long term fud supply (cf. Slbitz biomass
plant, Germany).
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S12 Involve Forestrial /Agricultural actorsfor Biomass Supply

The Tyrol biogas case sudy (Audtria) shows, how early involvement of the loca agricultural associa-
tion contributed to the project’ s success. In contrary, the involvement of locd actors had been ne-
glected in the Mortagua biomass project (Portugd), which led to severe problemsin fud supply.

B13 Lack of Skilled Technicians (CHP)

In the process of ingtaling and interconnecting smdl-scale or micro-CHP, alack of skilled techni-
cians used to dedl with rdatively new technologies can lead increased efforts and cost for starting-up
the plant. This problem was encountered in the case sudies Ronse CHP (Belgium) and St.Pancras
CHP (UK), while in the Schonungen CHP project (Germany) the loca presence of the technology
provider avoided such problems.

S14 Technological Innovation

The use of information and communication technologies (ICT) can consderably help to lower opera-
tion and administration costs. For example, in the St.Pancras CHP project (UK) the use of telematic
metering and a speciaised software package made the successful implementation possible.

5.2.4 Social and environmental dimension

S3 DG Values apart from the Energy Markets

If it is possble to achieve avaluation of other DG related benefits (besides (green) power, hesat, and
grid sarvices), this can prove very advantageous for DG devel opment:

For many, mostly rurd, DG developments, the systems border for project evauation can be wid-
ened: The objective of the development is then more than supplying eectricity to an anonymous
power market. Additiona objectives might be e.g. energy supply for businessesin remote areas
(CHP, RES, cf. Pozoblanco CHP, Spain) or structura changes in agriculture (e.g. energy crops)
based on alabour intensive “ Biomass economy” (cf. Mortagua biomass (Portugd), Tyrol biogas
(Audgtria), Harbogre biomass (Denmark)). Thus DG can form ameansto ddliver regiond structura
benefits. One exampleis wind power development in Spain (cf. El Perdon wind farm), which hasa
very broad political support as ameans of regiond development in structuraly wesk regions.

The pogtive image factor of an environmentdly friendly DG ingtdlation is sometimes taken into ac-
count by operators. Thisis often the case for PV ingdlations which would usudly be uneconomic if
only calculated as a éectricity generator. If PV (or other DG) becomes part of a company’s PR
drategy, the systems border is widened and the ingtalations turns economic. This process can seen
eg. infor the PV drategies of retall companies and service gation operatorsin Europe. Smilar ex-
amples can befound if PV isintegrated e.g. into buildings and the module takes over abuilding's
function, like roofing or fagade.
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B6 Local Resistance (RES)

Despite of the broadly accepted environmental benefits of DG, locd resistance can be strong. Rea
sons vary between technologies: source of air pollution closer to the people (CHP, biomass), danger
of smdll (biomass), noise (CHP, wind), ecosystem protection (hydro, wind), integrity of landscape
(wind, green field PV) etc. However, mgor resstance against natura gas CHP occurs hardly since
such CHP inddlaions are usudly integrated in building structures which (acceptably) host energy
converters anyway.

Locd resistance can condtitute a high barrier to be overcome in a development, since neighbourhood
participation rightsin spatid planning and licensing/siting processes have generaly grown strong, and
neighbourhood resistance might also be reflected in non-cooperation of local authorities.

No project failure due to local res stance was encountered in the case studies. However, reports of
projects (esp. wind and hydro) prevented due to neighbourhood or environmentalist pressure group
resistance are numerous eg. in Germany and in the UK.

S6 Involve Local Actors

Schemes to ensure financid involvement in DG devel opments or benefits to the nelghbourhood can
help significantly to reduce locd resistance and foster locd support.

Some examples for such schemes can be seen eg. in Denmark (e.g. Vindinge wind project), where
investors for wind parks should be based in the immediate vicinity/municipdity of the Ste, Germany
(e.g. Keyenberg wind farm), where some developers grant easier access to the financing scheme for
locd investor individuds, or in Spain (eg. El Perdon wind farm), where certain regions mandate
40% of vaue-added to be gained within the respective region.

To involve environmental NGOs in development process proved aso to be successful eg. in Ger-
many.
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6 Analysisof Policy Implications

Within DECENT, the andlysis of policy implications was performed in order to draw conclusions
related to the current policy on EU level. Andlysis and recommendations are not detached from the
current politica redity, but are stringently restricted to current and future policy and legidative mess-
ures of the EU.

Where the EU appears not to be the adequate political actor, recommendations in more generd
terms were to be devel oped for the Member State level.

6.1 Methodology of policy analysis

In order to perform the andysis of policy implications, the implementation of a DG project was
structured into specific project stages (cf. chapter 3.2 “Conceptua Framework™). In Figure 6-1 on
the next page the different stages with respective influencing policies and key actors are depicted.
Through the stages, the barriers are linked to the main policy areas and the main actors that deter-
mine the result of the relevant project stage.

Knowing the barriers and the key actors per stage of the project the main criteriafor policy im+
provements per stage of the project were identified. Furthermore, depending on the politicd leve at
which the relevant policies per project stage are defined, as well asthe key actorsinvolved, it can be
decided at which leve apolicy responseis best done.

The time horizon for the recommendations to be drafted is 2010. However, the DECENT future
sudy (cf. chapter 3.2 — not described in detall in this summary report) and the scenarios for possible
futures of DG (cf. chapter 8) that were elaborated on that basis have a time horizon of 2020. After
the drafting of preliminary policy recommendations, they were submitted to a robustness check for
using the DG scenarios. It can be anticipated that as the result of this robustness check the recom-
mendations generally proved not to be mideading. Asalimited generd redtriction it can be summa-
rised that for the most positive scenario a few of the recommendations were judged to be lessvital
than in other scenarios.
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Project stage

policy

key actors

improvement level

main improvement
criteria

Permitting

local/regional spatial planning

local, regional government:
community

Environmental policy

local, regional and national
government

Interconnection

Liberalisation: network regulation

grid operators: regulators

v

Contracting

Liberalisation: power market
organisation

traders, suppliers: regulators

y

Financing financial incentive policies national governments: banks
Operation financial incentive policies national governments: banks

P . s .

Liberalisation: transmission and
distribution fees

grid operators: regulators

Figure 6-1: Actor-phase diagram for DG in a liberalised market

Member State + local

Member State + (EU)

Member State + EU

Member State + EU

Member State + EU

Member State + EU

Member State + EU

transparency, certainty
transparency,

environmental integrity

transparency, certainty

efficiency, market

conformity

certainty

efficiency, certainty

certainty
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Project stage Barriers(B) / success factors (S)

Permitting B5 Spetid planning & licenang / S5 Integration of Potential DG Sites
in Spatid Plans
B1 spedific difficulties of smdl 1PPs

B4 licensaing problems for biomass plants

B6 Locd resstance

Connectionto thegrid | B7 Grid connection Procedures;

S7aClear Cogt Allocation Rules

S7b Socidisation of Grid Connection Costs
B8 Market Power of Utilities

Contracting S10 Priority Dispaich

B11 Baancing and Trading of Power / S11 Speciadised Green
Power Traders

B1 Specific difficulties of samdl IPPs
B8 Market Power of Utilities
B9 Intransparent Grid Use Fees

Financing B15 Financing
S15 Innovative Financing Concepts
B17 Support mechanisms

Operation B9 Intransparent Grid Use Fees
B8 Market Power of Utilities
B16 Ratio of Gas and Electricity Prices (CHP)

Not specific to aparticu- | B2 Uncertainty on Policy Development
lar stage B13 Lack of Skilled Technicians
S14 Technologica Innovation
S17 Hligibility for Support Mechanisms
B17 Lack of Tailored Support Mechanisms

Table 6-1: Barriers and Success Factors for DG by project stage
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6.2 Examined policy fields

The following energy-related policy fields were subject to the analysis performed in DECENT. Asa
result of this andysis, policy recommendations are given in chapter 7.

Creation of internal marketsfor eectricity and gas

,Electricity Directive’ - Directive 96/92/EC of the European Parliament and of the Council of 19
December 1996 concerning common rules for the internd market in dectricity

,Gas Directive" - Directive 98/30/EC of the European Parliament and of the Council of 22 June
1998 concerning common rules for the internal market in naturdl gas

Following severd politica initiatives to speed up the liberdisation process, the Commission has
worked out a set of proposals of new instruments for a completion of the interna energy market:

»Amendment Proposa” - Proposal COM (2001) 125 fina of 13 March 2001 for a Directive of
the European Parliament and of the Council amending Directives 96/92/EC and 98/30/EC con-
cerning common rules for the interna market in eectricity and natural gas

»Regulation Proposal“ Proposal COM(2001) 125 find of 13 March 2001 for a Regulation of
the European Parliament and of the Council on conditions for access to the network for cross-
border exchanges in eectricity

The European Parliament adopted the following text on its Sitting of 13 March 2002 concerning the
abovementioned Commission' s proposals:

P5_TAPROV(2002)0106 Interna market in eectricity and natural gas ***|
P5 TAPROV(2002)0107 Cross-border exchanges in eectricity ***|

In pardld the EU head of sates reached an informa compromise concerning further liberalisation at
the Barcel ona European summit (15/16 March 2002).

Further energy-related EU policies

Directive on the promotion of dectricity from renewable energy sourcesin theinternd dectricity
market (2001/77/EC)

Amended proposal for a Directive on the energy performance of buildings (COM/2002/0192
find)

Proposal for a Council Directive restructuring the Community framework for the taxation of en-
ergy products (COM(97) 30 find)

Community Framework Directive for CHP (forthcoming “CHP-directive’)
Community guiddineson State aid for environmental protection (2001/C 37/03)
Energy related research policy (5" and 6™ research framework programmes)

Green paper on Security of Supply (COM (2000) 769)
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Member states policies

Single Member gate policies were exemplarily andysed based on the case studies and further litera
ture. Compared to the EU palicies the scope was broadened to include e.g. planning/licensng poli-
cies.
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7 Policy Recommendations

Within DECENT, the andysis of policy implications was performed in order to draw conclusions
related to the current policy on EU level. Andlysis and recommendations are not detached from the
current politica redity, but are stringently restricted to current and future policy and legidative mess-
ures of the EU.

Where the EU appears not to be the adequate political actor, recommendationsin more genera
terms were to be developed for the Member State level.

7.1 EU Policies

7.1.1 Uncertainty on policy development

One of the mgor generd problems of the development of DG ingtdlationsis the uncertainty thet is
connected with the existing and future legidative framework. This concerns both the completion of
the internal market and national or EU-wide support mechanisms for RES and CHP. A quick finali-
sation of the policy packages under discussion below, especidly the amendment of the Directives
concerning the interna markets for eectricity and gas and the discussed CHP directive, would Sg-
nificantly contribute to a higher planning security and thus to easer financing.

In pardle, an EU-wide harmonised support mechanism for RES (and CHP) could a so reduce ur
certainty and promote DG development, especidly in those Member States that use market based
support mechanisms and are thus highly interdependent with the support mechanisms of other Mem+
ber States. However, for afina assessment of the benefits of EU-wide harmonised support meche-
nism versus sngle Member State mechanisms the aspect of policy uncertainty is of lessimportance
than the respective levels of support and their specifications (i.e. the level of a quota, the non-
compliance pendties, the amount of afixed feed-in tariff etc.).

7.1.2 Electricity and Gas Directives

In the following, recommendations are given how to incorporate issues rlevant to DG develop-
ment into the Electricity and Gas Directives or in the proposed COM and EP amendments to
complete the internal market.

Authorisation procedures

The details of authorisation procedures for new generation capacity in the Electricity Directive (as
well asin the COM Amendment Proposdl) are presently left to nationd policies that are explicitly
“dlowed” to take into account environmenta/Greenhouse issues. Principdly this leaves room for
national government to incorporate specifications of authorisation proceduresinto their nationd RES
or CHP dirategies.

Going further, the European Parliament’s (EP) Amendment proposd calsfor:
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Simplified authorisation procedures for smal, decentralised generators of lessthan 15 MW ca-
pacity and principaly al embedded generators.

No authorisation should be required for companies or dwellings that want to generate their own
dectricity with fud cdls micro-CHP or smilar technologies.

The EP proposd might (like many aspects of EU policies) be counterbaanced by wishes for subsidi-
arity. However, in order to actively reduce barriers to DG, this EP proposa should be supported.

Grid connection issues

Technical transparency of grid connection:

In an amendment to the Electricity Directive, the obligation for publishing objective and non
discriminatory minimum technical design and operationd requirements from Artide 7 (2) should be
extended to include ingdlations to be connected to the ditribution networks. In order to prevent
mideading interpretation of the term ,, non-discriminatory”, such a provison should explicitly faclitate
the development of streamlined requirements adapted to the energy sources used and the capacity of
the generator to be connected.

Cost trangparency of grid connection

In the COM Amendment Proposd for the Electricity Directive the word “ connection” in the fore-
seen new Article 22 (1)a of the Electricity directive should be defined to explicitly cover the connec-
tion of new generators to the didtribution grids. Furthermore, the Electricity Directive should be
amended following the example of Article 7(2) of the RES Directive in order to require Member
satesto provide for cost trangparency for connection costs for non-RES DG, too.

Capacity trangparency of grid connection

The Electricity Directive can be amended in Articles 9 and 12 to require Member States to ensure
that information on free grid capacities is made available to developers of new capacity (while re-
specting necessary confidentidity of business data). The nationa regulators could require DNOs and
TSOs to provide such information, e.g. through their website,

Unbundling

Further Unbundling of dectricity undertakings as proposed by the COM amendment proposal and
even more by the EP amendment proposa will have positive impacts on DG development.

The tightened unbundling rules of the COM proposd are exempted for dl distribution network op-
erators (DNOs) serving less than 100 000 customers. However, for DG operation DNOs are espe-
cidly rdevant business partners, thus the EP s proposd to redtrict exemptions of unbundling for
DNO to locdly owned DNOs s advantageous to DG and should be supported.

Obligatory Regulated Third Party Access (RTPA)

The COM Amendment Proposa as well as the EP proposal contain an obligatory RTPA approach
for granting access (use for power transmission and distribution — not be mixed up with (physica)
connection of generatorsto the grid) to the eectricity network and foresee an ex-ante regulation of
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grid use tariffs. Although not specific to Decentralised Generation this provison might have postive
impacts on dectricity undertakings not related to incumbent utilities in generd. Thusit would be
beneficid to DG tha operate in market environment and cannot rely on sufficient fixed feed-in tariffs

Consideration of avoided network costsin grid usetariffs

The EP s proposd specifiesthat in the nationd regulations on eectricity grid use tariffs, for decen-
tralised generators, these should reflect the long-term, margina, avoided network costs. This princi-
ple would make the trading of power produced by favourably sted DG ingdlations more attractive
and contributes to alevd playing fied for DG. It should thus be supported.

Disclosur e of energy sourcesfor electricity

Obligatory disclosure of energy sources as proposed by the EP improves the marketing opportuni-
tiesfor “green power” and can thus help promoting the further development of RES and CHP based
power production and should thus be supported. (The net effect on power production, however, will
depend on the specifications of the nationa support mechanismsin action and of the green power
label.)

Condderation of DG in network planning processes.

The EP proposal to amend the Electricity Directive contains an obligation of distribution system op-
erators to consider demand side management measures and/or decentralised/ embedded e ectricity
generation during their planning processes, because these could make network upgrades unneces-
sary. This proposa would contribute to the identification of technica and economic DG potentids
and shoud thus be supported.

Gasdirective: stop CHP discrimination

The present Gas directive allows member States a discrimination of CHP based power producers by
not granting them digibility for afree choice of the gas supplier. The discrimination clause should be
ddeted asit is foreseen in both the COM and the EP amendment proposals.

7.1.3 RESdirective

The Directive 2001/77/EC on the promotion of eectricity from renewable energy sourcesin the
internd dectricity market (RES-Directive) has only recently entered into force. Since we do not
foreseen any politicd activities to amend the directive before in the near future before more experi-
ence with its implementation has been gained, we have abstained from formulating amendment pro-
posasto the RES directive.

Alternatively we would like to focus on issues that proved to be crucid for DG / RES development
inthe DECENT study. These issues should be given a high importance in the reports the Commis-
gon isto draft according to Article 8 of the RES directive.

Issuesto be highlighted in the forthcoming COM reports:
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Member States' practices and successes with planning and permitting procedures
Member States practices for involving locd actorsin RES devel opment

Member States practices for grid connection procedures of new RES ingdlations
Member States practices for connection charges and cost assessment methodologies

Evauation of Member States' support mechanisams taking especidly into account:
- certainty for investors (e.g. duration of support regime),
- feashility of support mechaniam for private individuals as investors/'operators in RES'DG

7.1.4 CHP Directive/ Buildings Directive

On EU leve, aDirective on the promotion of CHP in the internad market (CHP Directive) has been
under discusson since anumber of years. In the following we present issues that we recommend to
incorporate into such a Directive. (Partly these issues could be covered in the proposed Directive on
the Energy Performance of Buildings (Buildings Directive) aswell.)

Formulate common rules for minimising administrative barriers to CHP!®

Require Member States to introduce specific fast-track authorisation procedures for decentral-
ised CHP projects by setting the minimum prerequisites that such procedures need to meet (e.g.
the maximum dday for responses from the authorities, the requirement of one single authority to

be the only contact and to co-ordinate procedures between different administrative bodies etc.)!
3

Require Member States to devise specific authorisation procedures for decentralised dectricity
producers adapted to the technologies, applications, uses and Szes of small-scale CHP units!®

Include provisons on grid connection of new CHP units to the network mode led on the example
of the RES Directive.

Egablish criteriafor the goplication of support mechanisms, including focus on the specific needs
of the actors developing and investing in DG, such as

- uncertainty of continued avallability and amount of subsdies or soft loans

- andl-szed devel oper/operator cannot make use of accelerated depreciation rules

- high efforts to handle tax refunds

Similar to the RES Directive, the European Commisson should provide for an evauation of ex-
isting nationa CHP support schemes in the forthcoming CHP Directive. Member States could be
requested to provide reports on the design and the success and shortcomings of nationa support
mechanisms.

% Also possible as element of Directive for energy performance of buildings
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Explicitly prohibit discriminatory charging of CHP producers for tranamission and distribution
fees.

Require that network operators charge fees for the transmission and distribution of eectricity
from CHP plants that reflect redisable cost benefits resulting from the plant's connection to the
network, e.g. avoided costs from direct use of the low-voltage grid.

Stipulate provisons on a mandatory minimum duration of specific regimes, such as sate support
mechanisms for CHP, in the envisaged CHP Directive.

Incorporate CHP quotas in the CHP directive.
In the Buildings Directive mandatory CHP feasihility studiesin buildings should be cdled for.

7.1.5 Directiveon taxation energy products

In order to better integrate environmentd policy goas with aliberdised internd dectricity market,
efforts should be made to internalise the externd costs of dectricity production. With eectricity
prices better reflecting the externa cost alarger number of new, efficient gas-fired CHP plants would
be economically feasible than is the date today. The economics of RES based generators can be
improved, too, with dectricity prices reflecting externa costs.

The proposed Directive on a new taxation scheme of energy products would be a crucia step in this
regard, asit would lead to a harmonised solution across the Community, and could be of-set by
reducing statutory charges on labour. The full externd (environmenta and other) costs of dectricity
production, such as determined through the ExternE project*, should be taken into account when
fixing the new tax levels.

7.1.6 Directive on greenhouse gas emissionstrading

A second economic mechanism to interndise environmenta codsinto the dectricity priceisthe en
visaged European CO, trading scheme. The pilot phase of the scheme (2005-07) will hardly directly
affect DG (i.e. decentralised CHP production) since only the upper range of CHP plants included
into are big enough for the proposed scheme. In order to make decentraised CHP awinner under
this trading scheme, two conditions would need to be st:

Firgly, the unfair treetment of CHP according to the suggested provisions of the Emissions Trad-
ing Directive needs to be removed. The gpproach and wording of the Directive needs to be re-

* http://externe.jrc.es/. The ExternE project is the first comprehensive attempt to use a consistent 'bottom-up'
methodology to evaluate the external costs associated with arange of different fuel cycles. The European
Commission launched the project in collaboration with the US Department of Energy in 1991.
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designed such away that the CO, savings achieved by new CHP ingtdlations are rewarded, and
the increased on-ste fud consumption through CHP is not penalised.

Secondly, after the pilot phase, the trading scheme should be expanded to include dso smdller
CHP units wishing to participate in the scheme.

Another very important aspect of the emission trading for DG in generd (i.e. including RES) would
condtitute in its affect on power pricing. Thiswould render the invesment in RES-based generation
more favourable.

7.1.7 Standardisation

Standardisation is highly important for the introduction of new technologies. As some areas of De-
centralised Generation are subject to rapid technological development (esp. fud cdlls, other micro-
CHP machines, PV sets) sandardisation especialy of grid connection equipment is crucid for DG.
Here, the Community level has an important role to play and aso a particular responghbility in setting
technica specifications to impose safe and redistic grid connection requirements for decentralised
producers which would be less redtrictive. To be effective, the specifications should be safe and fit
for the purpose, low-cogt, reliable and widdy accepted. Such requirements could beissued asEN
norm through Cendec, the European Committee for Electrotechnica Standardisation. They need to
be very smple and straightforward because domestic consumers, the key user group for future mi-
cro-CHP and PV systems, are very sensitive to amplicity. If micro-cogeneration systems are not
ample to connect, they will never penetrate the market successfully. The European Commission
should support the definition of such standards by initiating exchange programmes and projects on
this matter.

7.1.8 Security of Supply

Back in the late 1970s and early 1980s security of supply was an important issue to address. But in
the following 15 to 20 years security of supply logt interest, mostly because environmenta issues
were consdered to be more important. But recently the issues of security of supply have gained
interest again, especidly with the publication of the EU Commission’s Green Peper “Towards a
European drategy for the security of energy supply”. Thus Security of Supply has become a highly
important topic for EU energy palicy.

Basad on the Evduation of decentralised plantsin reation to security of supply we put forward the

following recommendations and conclusons.

The definition of security of supply should not be restricted to dependence of imported fuels, but
should include other characteristics of decentralised generation as well, among these DG’ sro-
bustness towards externd changes, availability of capacity and vulnerability.
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The possible deployment of decentraised technologies seems to depend heavily on the organisa-
tiona set-up of the power industry in the member states. Although economics of decentralised
plants might be equivaent to large power plants, considerations of security of supply, eg. con
cerning the plant’ s capabilities of contributing to the generd load management or in kegping up
the required reserve capacity might be more important in deciding what kind of plant to con
druct, especidly if the power industry is not taking part in aliberdised power market. Ina
liberalised market the issues would have to be taken care of by the systems operator and would
not directly affect the power producer’ sinvestment decison. Thus, aliberdisation of the power
industry can contribute to strengthen the role of Decentraised Generation in aenergy system that
dill complies with the requirements of security of supply.

7.1.9 EU Research and Development policy

Within DECENT anumber of fidds for further research have been identified that could contribute to
the fadilitation of future DG deve opment:

Research on technicd solutions to imbaances: due to the intermittent nature of mainly wind red
cost are incurred by the eectricity system as awhole. These costs are not resolved through pri-
ority dispatch. In order to enable DG operatorsto limit imbal ances research technica solutionsto
these imbalances (e.g. storage) is needed.

Research on market solutions to baancing problems: In the short run, priority dispatch may be a
mechaniam to shidd DG from the effects of baancing and settlement systems which have not
been geared up to integrate DG. However, asthe share of RES and CHP in the generation mix
increases and the so will the need to integrate these sources into balancing systems. More eco-
nomic research should be directed a how intermittent renewables and CHP can be treated in
baancing and settlement mechanisms

More people could benefit form existing nationa experiences with (innovative) financing con
cepts for CHP through exchange programmes and enhanced networking. In this respect, Com-
munity programmes and initiatives such as SAVE or ALTENER are a suitable tool to spread in+
novation and knowledge.

Research on DG technol ogies and gpplications should continue to form part of the forthcoming
6th RTD Framework Programme, Energy programmes and overdl innovation policy. Evidence
from the DECENT case studies shows that, gpart from investigation in the different components
of CHP units (prime mover, heet recovery system etc.), further research on the use of complete
energy supply systems based on CHP is necessary. Such research would have alook at the use
of CHP technologies in specific environments (industry, resdentia buildings, shops, servicesin
different European regons etc), include dl peripherds (grid connection, remote control systems,
billing and metering devices etc.) and take into account the specific needs and requirements of
user groups (user-friendliness, purchasing and operating modes, financing mechaniss etc.).
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For PV, research should aim at achieving modularity and standardisation, improved energy pay
back times, and enhancement of the value (output forecasters).

For biomass combustion, most R&D is on technica aspects eg. stoking, combustion air and fud
conveyance. Main R& D tasks lay in the field of co-combustion: assessment of possihilities of co-
combugtion in different Stuations, development and demongtration of advanced boiler concepts.

R& D in gadficationisaming a large scae oxygen and/or air blown systems. To reach this god,
emphasis will have to be given to development of ample and chegp gas cleaning technologies.
Ultimatdy stringent standards for fud quality are needed. Further, emphasswill have to be given
to improving the tolerance of gadfiersto different types of biomass and operation of gas engines
or gasturbinesfired by low cdorific gases.

R&D in fermentation/didtillation includes the use of novel yeedts, bacteria and fungi. Pre-
treatment is being investigated to increase the ease of hydrolysis.

For offshore wind, focus on risk management far offshore projects. (Use experience with shal-
low water and near shore projects), integrated system concepts, including transport, instalation,
gap between wind turbine industry and offshore industry to be bridged, safety issues: shipsand
emergency access, grid enforcement at very high penetration leves

The future R& D priorities regarding renewables should take into consderations the questions raised
below and develop criteriathat reflect these concerns. The DECENT future study indicates that
these criteria should emphasi se both environmenta concerns aswdl as activitiesaming at cost re-
duction.

How can a critical mass be developed within sectors of energy? For example fue cdls have a
high score in the qudity assessment, but to match international research and development, more
focusing and concentration of efforts are needed.

How should short term and long term impact be baanced and evauated? For example the tar-
gets of the Kyoto Protocol requires actions to be undertaken now, but on the other hand pro-
found changes in the energy system it needed for the longer run.

How should environmenta impact, innovation and cost reduction be balanced and evauated and
should other criteria such as socio-economics adso be included?

7.2 Policieson Member State level

As described earlier, the policy analysis and policy recommendations on EU leve are very much
attached to present policy initiatives, in order to remain close to aredidtic posshility for redisation.
However, based on the andlyss of barriers and success factors for DG a number of issues were
identified that could be tackled on Member State leve. Thus, in the following we present a number
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of recommendations that gpply to nationa governments (and partly even lower administrative levels)
or to market actors.

7.2.1 Permitting and Licensing | ssues

Permitting or licensing procedures should be transparent and efficient. In some countries, nationd
planning procedures can be improved on specific issues such as

- clear reception point for gpplications,

- reasonable deadlines and

- mechanisms under which the absence of adecison after a certain amount of time automaticaly
results in an authorisation.

Locd authorities should take alead with a pogtive planning strategy, asis the casein other planning
policies such as housing. Integration and thus pre-sdection of potentiad stesfor DG use, especidly
wind power, into spatia plans helpsto avoid conflicts between DG use of Stes and nature protec-
tion, or other uses5

Panners work could be facilitated by the easy availability of adequate information to reach baanced
decisons. This could for instance be done through public inventorying of data on exploitable naturd
potentials (which is partly done for wind and hydro power) or even heat demand (potentias for
amdl-scale heating grids to be served by biomass or CHP).

Where the competence of loca authoritiesis abarrier to DG development (esp. wind, hydro), train-
ing programmes for personnd that issue the license could be set up.

7.2.2 EnhanceLocal | nvolvement

The involvement of locd individuas and indtitutions often proved very hpful in the development of
DG ingdlations. Schemesto ensure financid involvement in DG developments or benefitsto the
neighbourhood can help significantly to reduce loca resistance and foster local support. Some exam:
ples for such schemes were identified in the case studies and in (Langniss, 1998), the actors being
governments, other public bodies or project developers. Such schemes should be introduced by in
nationd legidation or communicated to project developers respectively.

This can be supported by starting education and information campaigns to raise interest and informed
debate amongst the generd public. At thelocd levd, it isimportant to show non-energy benefits,
such as the provision of local jobs.

Furthermore, nationd or regiond energy agencies can be involved in providing and disseminating
such information.. Therole of regiond energy agenciesis dso emphasised in the EEA study (EEA,

® For Example, in Germany this tool proved successful since on one hand it enables local authorities to channel
wind power development to preferred sites (and simultaneously to bar other sites) and on the other hand
siting efforts for wind devel opers are considerably reduced.
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2001). The EU financidly supports the establishment of regiond energy agencies, for instance in the
Altener programme.

If local/regiond benefits are taken into account these might turn otherwise not economica DG-
projects into economic viable ones. Factors as loca welfare generation, benefits for the power sys-
tem of distributed generation, loca/regiona environmenta benefits and positive PR for companies
and individuds of utiliang “green” technologies are important to address and eva uate specificdly in
DG-projects, thus widening the scope and system borders of decentralised technologies.

Another important aspect of locd involvement is (in the abbsence of a harmonised EU-wide support
system) to design RES/CHP support mechanism in way that makes them attractive to private indi-
vidud / neighbourhood investors.

7.2.3 Regulation on grid connection

As DG development is very much related to new ingtdlations that have to be connected to the net-
work, grid connection procedures are a very important issue;

The trestment of the electricity grid as a public good implies shalowf connection charges, where
costs for eventudly necessary grid upgrades are not charged to the DG devel oper but are rather
socidised among dl grid users. This has been identified as a success factor for DG due to smplicity,
predictability and usualy lower developing costs'.

Generdly transparent and efficient rules should be established relating to the alocation of costs of
technica adaptations, such as grid connections and grid reinforcements to dl users of the grid, in-
cluding future generators or consumers.

The adoption of uniform technical standards for interconnection to the grid reduces the scope for
dispute on the technical requirements associated with grid connection. In the process leading to this
dandardisation it isimportant that dl relevant stakeholders are involved in the discussion so that the
gtandards do not introduce a biasin favour of any particular party.

Clear procedures and norms for digpute settlement in case of disagreement on the cost of connection
should be established. To enforce these procedures and norms and to provide a depository for

®In contrast to shallow connection charges, that only bring into account the cost of line extension to the nearest
connection point and the equi pment needed to connect the line to the rest of the grid, deep connection
chargesinclude the cost of all adjustments beyond the point of connection to the network.

" Shallow connection charges have benefits for DG operatorsin that they reduce the uncertainty relating to the
cost of connecting to the system. On the other hand DG operators will not be credited for possible bene-
fits they bring to the system. Moreover, if DNOs are subject to regulation that requires them to cut their
cost annually they may be reluctant to connect a DG operator when this entails grid adjustments (depend-
ing on how they can add the cost of the adjustmentsto their asset base? Relative to transported volume).
This disincentive to connect may cause DNOs and TSOsto obstruct or slow down connection proce-
dures.
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complaints an independent dispute settlement entity can be etablished by the Member State gov-
ernments. This function can dso be fulfilled by the nationa energy regulators.

An ex ante indication of favourable and problematic Sites for grid connection should be provided by
providing clear geographicdly differentiated price Sgnasto DG project developers based on the
cost of benefits of connection per location. The nationa regulators can require DNOs and TSOs to
provide such informeation, e.g. through their webgte.

Price and qudity regulation should be used to provide incentives to network companiesto ded with
connection requests in afar and efficient manner. Two issues play arole here: Firgt, a network com-
pany should not have any economic incentive to avoid DG connection. Second, business practices
should be encouraged to take a proactive and service oriented stance towards facilitating DG con-
nection. Both aspects need to be taken into account by nationa regulatorsin defining the regulatory
models for network companies.

A co-ordination between spatia planning, network planning and RES interconnection should be
initiated. The interactions between spatid planning, network planning and RES siting and intercon-
nection are numerous and cross various adminigtrative levels. In order to achieve good co-ordination
good co-operation between the adminidrative bodies, network companies and regulators, is neces-
say. Mot likdy severd iterationsin adjusting dl these planning efforts are necessary to minimise the
overd| cogt of network expansion, DG implementation and ensure public acceptability.

7.2.4 Market structuring

In order to account for the large number of rather small companies and generatorsin a market envi-
ronment, some market structuring should help further DG deve opment:

Aggregation:

The smdl project Sze of many renewables projects rai ses the transaction cost for contracting. One
way of lowering transaction cogt is the aggregation of the output from various projects and trading it
together. The structure of the power market should alow for thiskind to aggregation to take place,
for instance in the framework of power exchanges and balancing and settlement systems.

Standardisation of smdl-scale market participation:

For small actors, transaction costs could be decreased by standardised financing concepts or con-
tract conditions between private individua investors/operators and utilities. Nationd energy agencies
could be assigned the task of developing such concepts and contract conditions in co-operation with
the market actors and promoting them.
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7.2.5 Desgn of Support Mechanisms

Support mechanisms for DG (RES/CHP) are needed in order to account for the externa bengfits of
these generators (and to initiate and push technology development). Here the following principles
should be observed:

Make support mechanism attractive to private investors and neighbourhood!

Involvement of locd actorsin financing: local communities have in severd countries provento bea
good source of equity. Financing schemes attractive to private investors have been successful both in
Germany and Denmark (closed funds; cooperatives) supported by both taxation system and motiva-
tion for green or neighbourhood investment.

Provide certainty for investors. procedures, digibility and the term for support should be clear to
investors from the outset of developing the project.

When smdll investors are concerned, cash incentives are more effective in bringing down the cost of
financing than tax incentives, due to alack of taxable income of these amdl investors from which to
deduct tax credits, such as accelerated depreciation alowances. It dso helps them to secure loans,
which in some case studies turned out to be a problem.

Another possibility to enhance predictability of project financing is stabilisation of pricesfor eectricity
exports. Examples include the Danish legidation, where dectricity exports from CHP must not be
pad less than the current market price, or the new German CHP law, which fixes the amount of
supplementary payments for exported CHP dectricity. Regulated CHP-éectricity tariffs are thus one
solution, and are indeed gpplied in many Member States.

In the case of absence of more sophidticated support mechanisms that help interndising the externa
benefits of DG the use of structura funds and other subsidies (date aids) should be maintained)

7.2.6 Energy taxation

The potentid benefits of taxation of energy products has dready been shortly described in chapter
7.1.5. In the absence of a EU wide harmonised system on energy taxations, this instrument might be
used on anationd badis (like eg. in Germany).

7.2.7 Biomassinstallations

Due to the specific properties of biomass ingtdlations, a separate sub-chapter is dedicated to bio-
mass.
The licensing of biomass ingtdlations could be facilitated by the following measures:

Clear definitions on waste categories and licensing conditions help to overcome the licensing
barrier for biomass plants based on waste materids.
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Development of arelative smple and standard biomass acceptance procedure, based on quality
assurance a the biomass fud supplier's Sde, thus relieving the biomass plant operator from the

respongbility of demondrating fud qudity.
Smplification of the licenang regime will be a great sep forward, because the number of differ-
ent laws and rules that might gpply to abiomass ingdlation is very confusing.
The biomass supply and thus operation of biomass ingtdlations could be facilitated by the following
measures.
Nationd governments should provide long term certainty on the price of biomass fuels asfar as
subsidies are concerned.

Early involvement of locd or regiond forestrid /agricultura actors for biomass supply.
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8 Scenarios. Europe' s DG power generation in the year 2020

In the fallowing, four scenarios will be given to illudtrate possible futures of DG within the EU’ s lec-
tricity supply in the year 2020. The scenarios serve as abasis for arobustness check of the policy
recommendations derived in the DECENT project. It is not the aim of the scenarios to describe
desirable futures nor will it be analysed which steps have to be taken in order to reach any of the
scenarios. The time horizon for the scenarios is 2020. It was chosen so that the scenarios coincide
with the time when new policies developed from the DECENT recommendations (2010) would
show their effects. The technical input for the scenarios was drawn from the future survey. The sce-
narios were devel oped along two key drivers — environmental concern and technological develop-
ment - which have subgtantial impact on Europe’ s future power market. The scenarios have anillus-
trative nature in order to portray the findings of the future survey and to sketch possible future trends
in the dectricity business:

Scenario | — Green Power and Nuclear Ecology
Scenario Il — Huge Fossiles

Scenario 111 — Widespread Economic Niches
Scenario IV — Hip Ecology

Development of scenarios

The mgor impact factors upon the development of the dectricity market and decentralised genera-
tion which have been identified in the DECENT project were structured and evaluated in awork-
shop by the DECENT research team. Two drivers.

1. Extent of greenhouse effect on the agenda
2. Degree of technologica development of decentralised generation technologies

were selected to form the orthogond axes of amatrix with four quadrants — the later scenarios (see
Figure 8-1 below).

The chosen st of drivers was preferred againgt other discussed sets since they are not under direct
control of EU-policy in contrast to e.g. the liberdisation of the energy market. Although measures
taken up by the Commisson do have an impact on the driverstheir relation is uncertain. Furthermore
the drivers are to a great extend logically independent from each other and both of them are inde-
pendent from policy strategies concerning the liberalisation process. Therefore they were considered
to be especialy suitable for a“robustness check” of the policy implications derived in the DECENT
project. In this respect it has to be mentioned that policy regulations et EU and at Member State
level concerning the regulation and liberdisation of the energy market may have a stronger impact on
the future of eectricity generation in Europe then the sdlected drivers.
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The drivers are specified asfollows.

1. Greenhouse effect on the agenda greenhouse effect high

on the agenda

The driver measures generd public opin- y
ion on how harmful the greenhouse effect | \Y%

low high

is to humankind and the importance this technological % > technological

innovation innovation

issue has upon politicd and economic de- I Il
cgons. )

greenhouse effect low

However, the reason why the greenhouse on the agenda

effectishi gh or low onthe ma’]da mw be Figure 8-1 : Four scenarios characterised by 2 drivers
various

The impact of CO, emissons on climate change are not as drastic as anticipated today. The im-
pacts are very drastic and first effects become visud. Other issues (economic or socid crises)
push environmenta concerns off the agenda. However those possible reasons for achangein
environmenta concern will not be anaysed further.

The “zero” level would be today’ s awareness of public opinion and the willingness of decison
makers to take them into account. It is assumed that the development of the environmental con-
cern from today up to the year 2020 has been rather linear — either towards a stronger or a
lesser concern.

2. Technological innovation
This driver measures the technologica innovation that DG technologies have undergone. The fo-
cuslieslesson the”in principle feasible’ but rather on the “in practice applied” technologies.
Thusthe levd of technologica innovation corresponds directly to the initid cogts of eectricity
from renewables and CHP in the various scenarios. Influentid factors for this driver may be pro-
gressin basc research as well as economies of scae (in unit production). The different public
opinion on how important it is to achieve CO, emission reductions (represented by driver 1) may
have an impact on the efforts undertaken to foster the development of certain technologies. It is
assumed however that the resulting initid cost are on the same (high) level in scenarios | and 1.
Respectively, they are equdly low in scenarios IV and 111,
Today’ s state of the art would represent the lowest level on the axis of this driver. Drawbacks
beneath thislevel seem only to be redistic when industrid branches collapse. For the scenarios
minor drawbacks due to reduced production rates are included. However, “wild cards’ like ca
tastrophes are not considered.

The four scenarios were built to illustrate a set of possible futures. They were developed by combin-
ing thetwo drivers asindicated in Figure 8-1. As afirst skeleton the “facts’ of the state of the vari-
ous decentraised generation technologies (efficiency of technologies, achieved cost reductions, share
of technology in EU’ s gross power generation, etc.) were derived from the results of the future sur-
vey. It was assumed that the relation between drivers and the congtraints (used as variables for the
guestionnaire statements) is asfollows:
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The higher the greenhouse effect is on the agenda the less crucid is the congraint by:
Lack of support mechanisms
Lack of public information
Spatid planning provison and procedures

Andogous, if technologicd innovation is high the fallowing constraints lose impact:
Lack of R&D funding
Insufficient education / skill base
Inadequate standardisation

For each statement a mean time of occurrence was calculated from the expert responses. Thetime
of occurrence was altered in the four scenarios according to the influence of the drivers upon the
congtraints which were rated as important by the experts for the occurrence of the statement.

Example:

Statement 2: “10% of Europe’ s dectricity comes from wind power” depends mainly on spatia plan-
ning procedures (76% of experts), support mechanisms (54%) and public information (28%). The
need for R&D was rated very low (24%) and so were the need for standardisation (9%) and educa-
tion / skills (7%). The expected time of occurrence was 2017. So in scenario |V this share of wind
power should well be reached. If you compared scenario | and 11, the share of wind power should
be higher in scenario |, being close to the 10% landmark. It has little importance in scenario 1.

Based upon those “facts’, agenera vison of the socid, political and market Stuation of dectricity
related issues was sketched. Mgor actors were identified. The most Sgnificant actor was picked to
describe the Stuation from their perspective. However it has to be stressed that “most sgnificant”
does not mean highest market penetration. The described actors are sgnificant in terms of being
unique for the particular scenario.
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8.1 Scenariol —Green Power and Nuclear Ecology

There has been no substantia progressin the technologica development of renewable energy tech
nologies or combined heat and power production. The achieved cost reductions are minimd. On the
other hand, the greenhouse effect is considered to be a very urgent issue. Therefore enhanced sup-
port schemes to promote CO, emission reductions are in place. Private companies promote and use
renewables for image reasons. The willingness of consumers to pay more for ecology is quite high.
Green power is an established product. However, since most renewable energy sources are il
quite expensive, there is a shift towards promoting energy saving and higher energy efficiency. In

some countries nuclear power is becoming more important again.

The dectricity busnessis split between the mainstream, which is dominated by big utilities and the
green power market with alarge share of smdl idedlistic companies trying to push renewable genera-
tion technologies.

On March 9" 2020, euroNews, Europe’ s leading virtual magazine published an interview with Mr.
Alfred Pfeiffer (54), technicd manager of Unit[€], one of the leading green power companiesin the

EU:

euroNews:

Peiffer:

Mr. Pfeiffer, Unit[€] hasjust had its twenty fifth company anniversary. You are one
of the first generation power companies specialised on green power. After some ups
and downs your company has established itself as one of the mgor playersin the
European green power market. Are you confident with where you are now?

Sure we are! Unit[€]’s Eco-Power® has amarket share of more than 20% of the

nationa green power (see inbox) market in
Germany and that accounts for less than one
haf of our turnover. We are active throughout
al of Europe doing both production, trade and
retail of eectricity from renewable sources.
Today there is— findly — some continuity in
the power business again: The dams have
been marked out - and we turned out to be
one of the bigger ones of Europe s green
power retailers. However green power is il
just the smdler fraction in the dectricity mar-
ket. The big shares are il held by the big
players and now with the re-strengthening of

nuclear power in some countries the former monopoly companieswill dill gain

Green power basically comprises
electricity generated with low or
none CO, emissions. |n most cases
onerefersto electricity which has
been labelled by the CO,CUT initia-
tive. The label wasinvented in 2007
and isthe only green power label
acknowledged Europe-wide. Electric-
ity from large hydro power plants
does generally not account to the
share of green power athough it
causes no CO, emissions. It has not
been labelled by CO,CUT sincea
further support of large hydro power
plants has not been considered to

ground. So we can be confident of where we are today.

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher

30 May 2002



DECENT Summary Report 52

euroNews:

Preffer:

euroNews:

Preffer:

euroNews:

Preffer:

euroNews:

Preffer:

Looking back, to when it dl started in 1998. What about your visons? Did things
turn out like you expected after the liberdization of the power markets?

As| said, we started as a smdl independent power company specidised on green
power. Looking a our idedls, | guess the spirit hasn't changed much. We want to
push renewables because it is an ecologica necessity. But wewant to do it on a
sound economic basis. Even if you look at the technicd part of it, things haven't
changed al that much. To be honest the technologica development of renewable en-
ergy technologes has not turned out to be what people expected it to at the turn of
the millennium.

In which respect?

Wi, look at wind power for instance. There have been plansto build vast off-shore
wind parks. Few of them have been redlised. Most of them were downsized and in
terms of rentability most of them failed...

.... why that?

Offshore wind farms have huge maintenance costs. There were — and il are — cor-
roson problems with some vitd parts, the erection of the towers is quite troublesome
and cogtly. There are quite few technica problems, dl of which can be solved but
drive the cogts up. Still wind power — onshore and offshore — accounts for 7% of the
total eectricity production in the EU and one fourth of it comes from medium szed
offshore parks. (...) Onshore we have reached alimit | believe. Even | as an ecolo-
gist who takes the greenhouse effect very serious wouldn’t want to push it any fur-
ther. Offshore Unit[€] is deveoping itsfifth wind farm, despite dl difficuties.

And what about other renewable energy resources? When are we going to enter the
solar age?

Haven't we yet? (laughs) No, serioudy, in the photovoltaic market we seem not to
have moved to much. Technologicaly speaking, most so cdled “new maerids’ have
not proven to be successful. Our company aso lost quite abit of money which we
had put into PV technologies where a“ mgor bregkthrough isjust ahead”. Bascdly
today it comes down to various well established silicon cells. The cost reductions
have not been what you would have anticipated 20 years ago, but | persondly be-
lieve there dtill isabig future in photovoltaics. We just put the one hundred thou-
sandth PV plant under contract. A 3.5 kW, system on asmdl patio near Sena, Italy.
| saw pictures of it — they used PV roof tiles with five different shades of red — it
looks fantadtic. It's a pity that the company producing them never redly reached
what you could redly cal mass production. The owner of the house, by theway, isa
German woman, who in fact is one of our firgt contractors. She owns another system
in Freiburg, Germany, which was put up some 20 years ago.
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euroNews:

Preffer:

euroNews:

Pfeiffer:

euroNews:

Pfeiffer:

Isthat atypical scheme asmal PV sysem owned by...

... Someone who is environmentaly engaged? Yes! Y ou see, quite afew effective
support mechanisms have been implemented to push renewables. However we are
il lagging behind in what should be done to counter the greenhouse effect. Most
people think so and many of them are willing to pay their share in order to protect
the environment. The producers which we have under contract — private companies
and individuas — do not look so much to the interest they earn with their system, as
long as they break even. And our costumers are willing to pay more, because they
can seewhat itisfor.

Do you dso have combined heat and power plants under contract?

Yes, we do, but just aminor share. CHP iswdll supported by al kinds of pro-
grammes. For an environmentdly aware home owner CHP isamust anyhow. And
with the established support schemesthey are cost effective.

But Unit[€] has been trying to get biomass plants under contract and we have man-
aged to accompany some very interesting projects. Most of them are individudly ta-
lored though. Biomass fud is till expensive compared to naturd gas or ail. Collec-
tion and distribution of resdues demand high logistics. And since the growth of most
energy cropsis highly energy consuming itsalf you are limited to very few crops
which can be grown ecologicaly with a sophiticating output. | guess that’ swhat hin-
ders biomass from becoming the mgor fud for power production. Basicaly, new
plants are put up wherever there is some support scheme for regiona development.
Especidly in sructuraly wesk regions, many farmers supplement their income with
green power production.

Looking into the future, what do think are the greatest problems in reaching further
CO, reductions?

Wil speaking for the eectricity sector, | think power management gtill isabig prob-
lem. There are attempts to put up load management systems and some of the con
sumers would be willing to accept quite some inconveniences. If you even want to
cdl that inconvenience — | personaly don't care when my refrigerator works, aslong
asmy food is cooled. But we are dtill lacking smart systems which control household
gppliances depending on high or low eectricity prices. That would give us great op-
portunities to further the share of renewable energy in Europe' s power generation.
But in contrast to that, new nuclear power plants are set up with the good intentions
of cutting CO, down ... wdl | don't want to open that discusson up again, but the
pointsis, if you don't have the right framework — economicaly and technicaly — you
are giving renewables ahard time.
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8.2 Scenarioll —Huge Fossiles

There has been no substantia progress in the technologica development of renewable energy tech
nologies or combined heat and power production. The achieved cost reductions are minima. The
greenhouse effect is not very present in the generd discussion. Most decison makers do not con
Sder it to be an urgent issue.

The European power market is dominated by severa transnationa power companies holding amar
ket share of more than 90%. Large power plants using fossil fuels and nuclear power are predomi-
nant in the eectricity production. Public funding and support schemes for renewable energy tech-
nologies and small CHP gpplications have gradualy been brought down. Decentraised generation
consequently plays aminor part in the eectricity supply. Further developments are only carried out
under the aspects security of supply and regiona development.

On March 9" 2020, euroNews, Europe's leading virtual magazine published an interview with Ms.
Frangoise Lacroix (45), public relations manager at EEE Power Inc.:

euroNews.  Madame Lacroix, EEE isthe largest European Power Company today. Doesin
consequence EEE have a specid responsbility to promote a sustainable develop-
ment in the dectricity business?

Lacroix: Most definitely! Sustainable development is one of our main targets and our eco-
nomic success is based on it. For the economy of Europe the security of the energy
supply is absolutely vita and areliable dectricity supply isthe heart of it. In produc-
ing eectricity EEE is very prudent concerning the demands of future generations—
we are using the existing resources with maximum efficiency. The improvementsin
energy efficiency we have achieved within the ladt thirty years have been tremendous.
Large scae plants provide both heat and power at low costs usng minima re-
SOUrcCes.

euroNews: Nevertheless you are relying upon foss| fuels for more than 60% of your power
production. The mgority of those fuds, namdy naturd gas and oil, are imported. Is
that not something thet endangers security of supply in the long run?

Lacroix: Wl you see, we are living in aglobaised world and imports are not bad intrinsi-
cdly. So far no palitica criss has been savere enough to redlly endanger Europe's
energy supply. But you are right it would be false to rely on only one source of en+
ergy. EEE hastaken dl effortsto diversfy its power production as much as possible.
We use a sound mix of gas, ail, cod, hydro and nuclear power.

euroNews.  Concerning hydro power — being the only sustainable energy source you have named
—what have been the achievements to build up a higher capacity?

Lacroix: Hydro power is the only renewable energy source that is available 24 hours aday. It

ishighly reliable and well suited to satisfy the demands. Therefore the potentia of hy-
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dro power has been exploited wherever it was economicaly feasble. With large hy-
dro power plants the potentia has been tapped for many years. The mgor growth
has been in amdl power plants. Here the capacity in Europe has risen by 20% com-
pared to the year 2000.

How about wind energy? That seemed to be a big issue?

We don’'t own any wind farms ourselves, but we are buying eectricity produced by
wind turbines. Mogt of them where erected about 10 years ago. | don’t know if you
have followed the trends in the wind business. After the high production rates at the
beginning of the millennium, there was dmost a collgose in the turbine manufacturing
businessin recert years. Onshore the expanson of dtesislimited due to protest from
neighbours of wind farms. Offshore gpplications are just not feasble. Some very ru-
ral areas dill profit from the erection of wind farms. They became power producers,
thus drawing alittle money into the region. | believe that’s a good thing as long as the
prices are reasonable.

Do you see a prospective for solar energy?

If you look at photovoltaics, the cost reduction in the last thirty years has been so
smdl, that | don’t see a breakthrough in the near future. There are pecialised appli-
cations, epecidly in third world countries, where there is no existing grid. In Europe,
it'snot only the cdlls, it's dso the power management. The wind turbines are giving
us enough trouble asit is. Sure there is atechnica solution for everything, but why in-
crease the prices for no reason?

And what do you think the future will bring?

Wil in the long run, say over a period of fifty years or more, fossl fudswill diminish
and other sources of energy supply will gain importance. May that be nuclear fuson
or large thermd solar or geotherma, may betida and wave power plants or any
other - | don’'t know. New energy sourcesis one issue we will have to be thinking
about in the far future. But in the meantime, we at EEE make sure to use fossi| fuels
as efficiently as possible so that there won't be anything to worry about today.
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8.3 Scenariolll —Wide spread economic niches

There has been an innovative push on renewable energy technologies. Great cost reductions have

been achieved for both renewables and combined heat and power production. The greenhouse f-
fect is not very present in the generd discussion. Most decision makers do not consider it to be an
urgent issue.

Public support schemes for CO, emission reductions have gradualy been brought down. Decentral-
ised generation is used wherever economicaly lucrétive. Least cost management approaches are
gpplied frequently. Due to computer aided power management systemsit is easy to integrate decen
tralised power generation technologies into the existing supply concepts.

Actorsin the dectricity busness are mainly big utilities offering multi- utility services together with
highly speciaised, profit oriented service companies. Small businesses (green power producers,
manufacturers of generation technologies, service companies) have grown or been bought up.

On March 9" 2020, euroNews, Europe's leading virtual magazine published an interview with Ms.
Mette Granberg (37), key account manager a Northstar, one of the biggest European tilities.

euroNews: Ms. Grenberg, Northstar is the biggest power company in the Nordic countries but
eectricity isnot dl you are offering.

Granberg: That’ strue. | mean, it used to be easy at those times when you just sold eectricity or
gasor ... whatever. But to meit seemsthat most of our customers buy energy solu-
tions. Sure, Northstar owns the biggest share of generation capacity in the Nordic
countries, but what isit that our costumers get to see from us? Look at alwaysener-
getic a 100% daughter of Northstar. It isahighly specialised, rdatively smal com+
pany. ltstarget isto provide highly reliable energy schemesfor customers who have
extraordinary demands on security of supply, for example hospitads, IT companies
and the like. A power loss for them is not tolerable. They have demanding needs
concerning temperature and purity standards of the air. For them quality mettersthe
most. Still they want to cut down their costs — that’ s why they give our expertsthe
job: alwaysenergetic.

euroNews.  What would you supply to a medium sized Internet provider who starts a new office
with afarly big server?

Granberg: First we would develop an energy concept together with the client. That may indude
a CHP scheme both for heating and cooling. This might e.g. be a Stirling engine or a
micro turbine. However, we now mostly apply fud cedlls powered by natural gas.
When we have dl the parts together we arrange the technica set up. We also offer
to manage the maintenance, the sales of excess eectricity production, literdly every-

I1ZT, COGEN, RIS@, ECN, unit[€e], Jenbacher 30 May 2002



DECENT Summary Report 57

euroNews:

Granberg:

euroNews:

Grenberg:

euroNews:

Granberg:

euroNews:

thing. The customer can choose from different financing schemes according to ther
needs.

Isthat typica? Don’t most of your customers buy the chegpest standard solution?

Yes, inaway you are right. But andard solutions only match standard customers. |
guessit sarted with the introduction of the new price schemes for dectricity. For-
merly we used to have high peek loads and a other times didn’t know where to go
with dl the power we had a hand. Redl-time metering opened the way to share this
burden with the customer. Those who were alittle bit flexible in their dectricity de-
mand dashed for the cheaper red-time tariffs. A whole market of demand sde man-
agement tools emerged. Appliances are doing what you want from them, according
to your individual needs, but they try to pick the chegpest tariff whenever possble.

Or look at sngle housesin remote areas. We have quite afew of them outsde the
urban clusters. For Northstar the maintenance of the dectricity grid or even grid ex-
tensons are expensive. Least cost planning management schemes have been applied
to dl of our working fields. So for those customers far off we offer specid energy
saving contracts and financing schemes for individua power supply. Y ou know, tre-
mendous technicd achievements have been made with fue cdls and new storage
concepts. The costs for stand aone solutions are going down. We even have started
some pilot projects where we took some areas off the grid again.

Do you aso use photovoltaics in such cases?

Scarcely! Solar cdlls were promoted due to environmenta concerns at the beginning
of the millennium. The former support schemes for most renewable energies have e-
ther been reduced drasticdly or done away with completely within the last decade.
Dueto technologica improvements costs for PV were cut down to one half over the
last 20 years. Still PV power is expensive. Depending on the circumstances solar
cdls are an economic dternative to supply standaone appliancesin a power range of
say up to some 100 Watts. With improved storage that might grow even further, but
| guess we never reach the point where asignificant number of householdsin Europe
relieson PV. Most of the PV production is exported to southern countries.

And wind energy?

Literdly spesking, wind energy has become abig business. Most lucrative are the
large offshore wind parks. Technicdly they have provento be feasible and the large
units help cutting the costs. But to compete with other means of power production
you are limited to regions with high and reliable wind speeds.

What will be the grestest chdlenges Northstar faces in the future?
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Granberg: | believe the greatest challenge will be to keep up the pace of innovation in which we
were griving forward in the past. Technologicdly, but aso in terms of coming up
with solutions that fit our costumers and which stand on a sound economic basis.

8.4 ScenariolV —Hip ecology

There has been a strong development in the fields of renewable energy technologies, fuel cellsand
other CHP technologies. Great cost reductions have been achieved for decentralised generation
technologies. The greenhouse effect is considered to be an urgent issue. Consequently support
scheme to reduce CO, emissions are in place. Their focus is on renewable energies, CHP and en

ergy sving.

Due to innovative technologica developments and a strong environmenta awarenessin the public
certain renewable energy technologies have gained an importance as status symbols for customers.
They are used by private companies for image reasons. Their “necessity”, whether for fashion or
design is not questioned.

The profile of actorsin the energy business has broadened. Although alarge share of dectricity is
produced, distributed and sold by big transnational companies awide variety of smal and medium
sized companies have entered the market.

On March 9" 2020, euroNews, Europe's leading virtual magazine published an interview with Mr.
Massmo Prato (47), Prato Energy Investments.

euroNews: Mr. Prato, your company is the mgor investor in the newly build eco-village of
M ontepulciano, the biggest energy independent settlement in northern Itay. ..

Prato: ... yes Have you been there? It is a beautiful place! And no eectricity wire around it for
more than three miles. | persondly think the architecture fits
in splendid with the landscapel And yet everything isvery
functiond. (...)

euroNews.  Who are the people who will be living there? The rich who do not care about the

cogis or hardcore ecol ogists who want to prove that they can live without being hook
up to the eectricity grid?

Prato: Nether one! Remember the legps technology has made lately! The cost for solar
power dropped to one fourth compared to the year 2000. In Montepulciano we
used standard PV roof tiles as an economic solution and till they have aredly great
design. We dso applied atotaly new integrated demand side management system.
With that we were able to push the need for energy storage to a minimum. And till it
is not like the inhabitants have to suffer major inconveniences. The few limitations you
have with regards to the maximum power available are totaly bearable.
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| believe, the people who will be living in Montepulciano are people who are very
aware of the ecologicd Stuation of the world. They know that alot is done by the
government to counter the greenhouse effect, but they aso know, that thisis not
enough by far. They want to demonstrate that more can be done.

Which is the main energy source you use in Montepulciano?

Wi, basically in this case we used a biogas CHP plant as the main source of power.
We thought about fud cells. The developments made for fud cdlsin carsredly gave
dationary applications a push lately. Now you see hydrogen supply networks emerg-
ing everywhere. But in the case of Montepul ciano we sought a solution together with

thelocal farmers. Mogt of them complement their income with energy crops anyhow.

If you look back, say over the last two decades. What has been the mgjor develop-
ment in the energy business from your point of view?

To me, most gnificant and mogt fascinating to watch was the upcoming of dl those
“plug and generate” components. In solar and CHP, it became so easy for the con+
sumers to become power producers. Just like that. Buy it, Sgn a contract, plug it in
and some smart chip is concerned with power management and billing — you yourself
don't have to worry. That opened up the way for quite afew newcomersin the en
ergy market who “run” virtua power plants without having to come up with the in-
vestment themsalves.

Is Prato Energy Investments dso engaged in wind farms?

We used to, when we started the business 20 years ago. But wind energy has be-
come the business of the big investors, like the big power companies. Thewind in-
dustry redly has boomed. The standard turbine size has passed the 10 MW linea
couple of years ago dready. Shortly 15% of Europe' s dectricity demand will be
covered by wind energy. The onshore Sites are dl exhausted by now, even taken into
account that most people are very tolerant towards wind turbines — wdl they just see
the necessity. And to build large offshore wind farms, as| said, you redly need alot
of money. But it ill isan interesting business. And with the growing hydrogen mar-
ket | believe that wind driven offshore hydrogen production plants have a greet fu-
ture. It used to be naturd gas we were drilling for in the north seanow we are going
to produce hydrogen — with no CO, emissonsat dl!

Onefind question Mr. Prato — what is the secret of you success?

If it was a secret we wouldn't be successful!

In the energy business, trust is the most important thing! Of course, everybody loves
solar cdls the architects play around with fancy colours, every new company build-
ing has integrated PV-facades for image reasons, there is no portable home appli-
ance you wouldn't aso get with flexible power cdls and so on. But in the end most
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people do buy dectricity from the grid. And if you care about CO2 emissions you
want to make sure the green power you buy isredly green! Technically there are no
problems with virtua power plants— you can integrate which ever mix of renewables
you want, or if you come the other way: select the right sources so that you hit acer-
tain price levd. It hasto work, sure, if you are not reliable it becomes expensive. But
the most important thing for me is the customer. If someone wants green investments
they know Prato is green not grey!

8.5 Review of scenarios

The scenarios were reviewed by five European energy experts.

Ms. Daniela Velte, Prospektiker, Spain

Ms. CynthiaHorn, RISOE, Denmark

Mr. Mads Borup, RISOE, Denmark

Mr. Reinhard Griinwad, Office for Technology Assessment a the German Parliament (TAB),
Germany

Mr. Lutz Mez, Freie Universté Berlin, Germany

The reviewers considered the scenarios to be salf-consgtent and in line with the resuits of the
DECENT future survey. However, it was noted by one reviewer that the stated experts opinions
seemed to be very prudent and that the degree of technological innovation in scenarios | and Il was
unredigticaly low.

The chosen st of drivers was generdly consdered to be suitable for the am of the scenarios. In this
respect however, it was stressed by one of the reviewers that the implementation of EU-liberdization
policies on Member-gate level may have astronger impact then the two chosen drivers on the shape
of future power generation with respect to decentraized versus centralized solutions. Thus, when
performing the robustness check it has to be considered that there can be a great degree of variation
within one scenario due to different palicies.

Some of the reviewers comments concerning the scenarios actualy pointed towards the scope of
the DECENT survey as such. Two mgjor technologies are not mentioned: geothermal power as well
astidd and wave power. Furthermore there are basically no assumptions on the consumer side
made, therefore subgtitution and synergy effects are neglected (wind power for desalination, electric-
ity for heeting, growing demand for cooling and ar conditioning). In this respect it was noted thet the
perspective taken did not adequately include the Situation in southern Europe.
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