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Summary and instigation

This report contains a number of recommendationgpédicy measures that can lead to a
rapid recognition of the value of local electrictjgneration. A drastic improvement of the
efficiency of electricity supply in Europe is neddé¢hereby enhancing supply reliability and
reducing emissions without additional costs onldimg run. The author is of the opinion that
the measures suggested are highly important folotigeterm competitiveness of Europe and
for security of energy supply.

Other countries in the world are rapidly workinglong-term energy and electricity policies.
The author has attended a conference in Beijingn upwaitation by the national electricity
company of China in order to present a paper onvidaes added by local electricity
generation. It appears that well co-ordinated astiby the Chinese authorities push the
electricity sector there towards a rapid moderiisatwithin of course the restrictions of a
much lower general wealth level in comparison wiitht of the EU countries. If the EU does
not develop and implement at least an effectivategic plan, Europe will fall behind
compared with the rest of the world. This is esgpicithe case since the EU does not have
much indigenous fossil fuel resources and it datshave the powerful military means to
acquire the energy that it needs.

The European Commission and the Member StateseoEtlh have to act now. Both the
electricity generating equipment and the distritnutigrids have reached the stage where
drastic renewal is necessary. Implementation as@mum electricity system in Europe will
require a change in the business models currentigeain the electricity sector. This report
does not intend in any way to blame existing eleitgr companies for the current, less ideal,
situation as they are simply responding to markiseds.

Introduction

The values of local generation in the context efwork within ELEP Work Package 3 have
shown to be primarily related to:

Security of supply of electricity;
Costs for the end user;

Carbon emissions;

Supply reliability;

National import and export balance;
Government budget;

Business profits;

Job creation.
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The absolute value in an economic sense of a hettgrof generating electricity can only be
revealed directly if electricity as an economic gduas a limited availability so that an
alternative has to be chosen. However, since daiygtis still abundantly available now, it is
therefore the task of policy makers to attach aetemy value to measures connected with
security of supply on the one hand and to mainéaiceptable prices for electricity on the
other. In addition, the policy makers have to dithlthe value of reduced greenhouse gas
emissions in the context of safeguarding the enwirent.

The ELEP WP 3 investigations have shown that laggateration can improve the fuel
efficiency of electricity generation by a substahimount without increasing costs. Because
of the higher efficiency, the emissions per kWh aito be lower and the long-term security
of supply will be improved. Moreover, local generat@are very suitable to use renewable
fuels as well as to serve as a back up for elé@gtfiom wind parks, thus allowing a wide-
scale implementation of renewable energy. By cahtrauclear and coal-fired power plants



do not have the proper dynamic properties for duickatching variations in electricity
demand and production.

Major barriers for local generation arise from thetfthat developers of such projects are in a
completely different position than large-scale mprosts. Large-scale producers can easily
connect with and feed in into the transmission .gkibreover, the new commercial rules
dictate that an independent transmission systematigewill perform the balancing between
demand and supply, including arranging for systevises such as frequency control,
spinning reserve and back-up capacity. For sualsmngssion system operators, it is much
easier to have contacts with a few major produtteas with a large number of smaller local
producers. In addition, large players can dicthgeprice of electricity by using depreciated
power plants to produce cheap electricity and loyptararily decreasing generating capacity
via maintenance activities. The fact is that thetamers have already paid for the older
power stations during the monopolistic structuréghe past. Electricity production with
generating units without capital costs will alwadyes cheaper than that from newly installed
power plants. That is blocking a rapid and draséinewal of the generating portfolio.
Unfortunately, the current net supply fuel effigignof the central electricity sector is just
about 34% in the EU, while local generation carilpasceed 44% and even approach 50%
with an additional bottoming cycle. Next to thaicdl generation can easily accommodate
cogeneration resulting in a fuel efficiency appioag 90%.

Distribution system operators can also benefit flooal generation. Much of the current grid
system dates back to the years that immediatelgwied the Second World War and is
approaching the end of its technical life. In matér, systems of 60 years and above appear
to suffer from leakage and need to be replaced. dere the increasing uses of electricity as
well as continued urbanisation require expansiothefcapacity and the extent of distribution
grids. Local generation feeding into critical psimian reduce the investments in distribution
grids and improve voltage control, reactive powentol as well as supply reliability.
Unfortunately, national legislation resulting frdforopean Directives establishing a common
internal energy market (i.e. unbundling of actes) prevents distribution grid operators to
own generating capacity. Consequently, they must a=d see if private developers are
going to erect local generating capacity at suitadiles. This is unworkable in practice and
one might state that such a path towards implertientégs not effective. Most of the local
generation that was successfully built in countsiesh as Danmark and Nederland originates
from the times of integrated utilities, where thedqucer, transmitter, distributor and retailer
of electricity were part of the same company. Aftex unbundling of the electricity sector,
many local power plants have been dismantled ireNadd.

Local generation of electricity appears to have yrtaamefits, and this report has the intention
to recommend a number of policy measures to imprthes implementation of local
generation. Some of these recommendations may giosighe current views of European
decision makers as they reflect strong divergensith respect to appropriate market
mechanisms.

The author likes to stress that a long-term rediarid affordable electricity supply is crucial
for the EU and that a proper understanding of lalinents in the total demand and supply
chain is not easy for people who are not speciadishe matter. Electricity production and
distribution is a complicated matter and involveanm disciplines. There is a high risk that
lobbyists or interest groups can easily deludecgatiakers. The offices of the EU in Brussels
generally have the privilege of having the dedidatgpecialists, but many national
governments hardly have the in-house skills to seerthe total complicated system.
Unfortunately, one also sees that much work donéhersubject via EU projects disappears
in drawers because of lack of control of the Euappgolicy makers over national policies.

This report does not pretend to have a fully pregaolution for the electricity sector as a
whole. Although the task description for WorkingoGp 3 of the ELEP project mentions the



delivery of a report with firm recommendations aawnmechanisms and policies, the extent
of the work done and the related resources areoablji too limited to describe in detail all
measures needed. Nevertheless, the report wilbtgive a number of recommendations that
will facilitate the exploitation of the many bertsfof local generation.

Recommendations

1. Develop for every EU Member State the optimum lengr scenario for an electricity
production portfolio, including local generationthat will cover that nation’s demand,
including the daily, weekly and seasonal variationith the highest possible efficiency,
lowest emission, maximum integration possibilifi@srenewables and highest possible
reliability.

The value of electricity as a means to create Wweadtl to satisfy consumer desires is so high,
that policy makers should ensure that the optimwmegation mix is implemented, with
provisions to include current and future policieghwrespect to security of supply and
minimum emissions. It is not wise to leave the d@wment of the generation portfolio to the
free market, since short-term profits and maxingsimmediate shareholder value are the
main goals of private enterprises. Analyses caroedin the context of this work package
have shown that e.g. new nuclear and coal-baseatitgpn Portugal would be fully out of
place. The ambitious targets for wind-based capanitPortugal (45% of electricity from
renewables by 2015) require rapidly deployable hgcrkapacity instead of slow steam-based
capacity with high specific investment costs. Moexgeach country should also try to utilise
its cogeneration potential to a full extent. Coigstrsuch as Polska, Bulgaria and Romania
should renovate their power stations rapidly siatieerwise their economies will be faced
with deteriorating competitiveness caused by highd €osts and high emissions levels. New
power stations should only get permission to beteckif they fit into the optimum national
generation-portfolio scenario as approved by the Elis not wise to solve large national
imbalances and inefficiencies by putting the burdemeighbouring countries via expensive
and vulnerable transmission grids. Such connecti@ve proven to be sensitive to extreme
weather conditions while changing political insgtdr political instabilities might render
them less useful. Overly interdependent systemgliffieult to operate and to restart in case
of major calamities. Experts mentioned that alfldick out in Europe might take at least two
days to restore supply, provided no damage toysies has occurred. Very complicated and
sensitive systems will make Europe vulnerable go@lamities and acts of terrorism.

2. Make the national governments responsible for imglating the optimum generation
portfolio.

As long as Member States keep full authority ovezirtmational energy policies, the
European Commission should make them responsibleiniplementing the optimum
generation portfolio. This sounds in contradictwith the full national authority, but the EC
has already issued a cogeneration directive anehawables directive that will influence
national policies. Some expert authority has tousmghat a vision and scenario for the
optimum generation portfolio will be developed damplemented. All attempts to unify the
European countries have to be accompanied by nmesasmrcreate equal opportunities. The
crucial role of electricity in creating wealth aimhovative production processes should not be
jeopardized by an outdated and inadequate eldgtrayistem. Financial support to new
Member States should be used at least partly towane improve their generating capacity
instead of wasting it on prestige projects.

The governments could charge an Independent Reguléth the supervision of the process,
but care has to be taken that no large bureaudatiy is created. In particular, smaller
generators have relatively more difficulty in degliwith bureaucratic institutions. Large
generators can easily have a special departmelmgl@ath regulatory issues.



Figure 1: One afternoon of slate, light snow arghhvinds resulted in a major black out in
parts of Western Europe.

3. Remove the administrative, legislative and bureaticrbarriers that block the use of
more energy efficient and cost effective local getien

As soon as each national plan for the optimum geiwer portfolio has been developed,
legislation should be adjusted to allow a smootplémentation of the selected generation
mix. Currently, the administrative issues for log@nerators are so complicated and time
consuming, that one year is often the shortest pareod necessary for the required permits
to be granted. Authorities such as provinces andhicipalities responsible for spatial
planning often have omitted provisions for locaatticity generation in their plans, so that
building such generation units requires a revisiprocedure subject to democratic
participation of the local inhabitants. Other dépents in the municipalities charged with
environmental issues can impose requirements \egpact to e.g. chimney heights for air
quality reasons while the local building code donesallow stacks exceeding a certain height.
Local traffic noise can restrict any additionalities in an area since in principle even a
well sound-insulated local power plant adds in tiido the noise. Consequently, adequate
provisions for local electricity generation shoblel part of every spatial planning process.
Moreover, a one-counter policy for applicants becomeealistic possibility if the authorities
are fully responsible for the implementation prece$ local generation, since they have
already prepared the necessary integral boundaugittans.

4. Unite stakeholders/barriers enhancers

If the local legislators are legally bound to caemte with a local electricity distribution
company in implementing the local part of the optimnational generation portfolio, there
will be many synergies to create an easy roadfaegtors to install and operate the necessary
equipment. Instead of creating barriers, they d&r opportunities for private generators or
even own and operate the local facility themseb&a service to the citizens. This will save
significant amounts of money as generator projegebtbpers do not have to spend so much
effort in acquiring permits.



5. Develop a pricing mechanism that will reflect thiénoate value of electricity so that
artificially cheap electricity sources cannot blodke innovation process required
pressingly to shift the net averaged supply efficjefrom the current 34% to at least
45%.

Many countries, especially Danmark, Nederland, $ecriBelgié and Deutschland, are
already putting substantial levies on electricise dfor domestic and service purposes. The
intention of this is to encourage users to applgrgy savings measures as well as to raise
money destined to supporting renewable energy. Memeanost of the governments of the
EU Member States, and in particular Italy, uselé¢lees largely for other purposes. Industries
in the EU hardly pay more than the market priceelectricity because of a strong lobby for
low costs and government fears of reducing competiess. Governments use the value
added tax on electricity fully for their generaldget. The European nations should however
develop a pricing mechanism for electricity in swchwvay that large outdated depreciated
power plants cannot block the developments towarthpd renewal of the electricity
production portfolio. Long-term security of supplseliable electricity supply and lower
emissions are more important than maintaining thieciple that the large electricity
producers determine the generating capacity. Gavents can use the levy money to support
generators that would be fully competitive if noeap electricity from fully depreciated
power stations would push them out of the market.

The financial model as developed in ELEP Work Pgeka(deliverable 3.2) is an example of
a means that policy makers can use to determinedbis and efficiencies of the different
generation options. It can help to reveal the meats of generating electric energy. The
variables in the model, such as interest ratesit pnargins, equipment costs and fuel costs,
have to be updated regularly via an independeregur

The technology for local electricity generation dsnvery flexible with respect to fuel use.
As an example, a certain engine type can accagtliand gaseous bio fuels as well as fossil
fuels as a back up. Moreover, such generation sgdbewe the proper characteristics to cover
the variations in demand and to compensate for niral fluctuations in electricity
production introduced by electricity from wind asalar PV.

6. Install an independent auditing committee for elwdgmber State and for the EU

In order to maintain an open market for generatmwrsas to achieve the lowest possible
electricity prices for consumers within the framekvof the optimum generation portfolio, an

independent auditing committee should check rebuifthe increased involvement of the

authorities in the process does not create new pmies or bureaucratic barriers. This
auditing committee would have to report to the ovai governments, which in turn would

have to report to the EU.

7. Continue to update the values model with a grouma@épendent experts in the field of
electricity generation and transportation

The EC should regularly update the model used éterchining the optimum generating mix
in each EU country. Equipment performance and enwiental regulations might change
while fuel prices might change due to reasons baéyba control of the EU. Care should be
taken that investors in generating facilities a nonfronted with constantly varying

boundary conditions, as was and is the case inrede A power plant, even a local one, is
a long-term investment and constantly changing itiomg@ will discourage any investor.



8. Stimulate development of electricity generating distfibution technologies in the EU

One barrier for renewing electricity generatorssame countries is the cost of buying new
equipment. However, if this equipment is produaedhie EU itself, the financial proceeds
will also flow into the EU and act as job driveEairope is already leading in the field of wind
generators, gas turbines and reciprocating engiHesvever, the EU support programs
insufficiently stimulate an integrated approach famiting research, development and
production. EU and national support programs pwui tuch emphasis on short-term
demonstration projects than on long-term innovapoygrams. Many top-class employees of
European research establishments spend much otitheiin acquisition activities to ensure
the survival of their organisations rather tharthe intended work. That is hampering the
spirit and effectiveness needed for innovation. Mweg, university administrators are urged
to conform to new business practices that reqbieentto generate the bulk of their income
via paid assignments.

The EU should encourage universities, manufactumedgscomponent suppliers to co-operate
via longer-term stimulation programs. The resultingovative products will help to keep
Europe competitive with the rest of the world sattimoney will be generated to import fuels
to sustain the European economy. Moreover, enetigiesit technologies will reduce the
demand for fuels, increase the utilisation of remgl® sources and create possibilities for
exports.
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Figure 2: Model illustrating the connection betwedre different recommendations to
implement the optimum electricity-generating pditfpincluding local generation, for the
recognition of the values of electricity.



