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Session 4: Market perception of coordination of support
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Roberto Vigotti

IEA Renewable Energy Working Party

Realise final conference
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Drivers for RE market
accelerated policies and mechanisms

Roberto VIGOTTI
Chair of the IEA Renewable Working Party

EU Energy Trends &
Strategic Challenges
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Europe's power plants are ageing: more than half the
current capacity could be retired by 2030
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# Annual Growth of Renewables Supply
from 1971 to 2004
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New policies would cut world electricity generation by 13% and
boost substantially the shares of carbon-free fuels
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% New Renewables in
Power Generation, 2030
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EastAsia

Latin America

China

South Asia

Middle East

Africa

Transition economies

0% 5% 10% 15% 20% 25%

mReference Scenario m Alternative Scenario

New policies would boost the share of non-hydro-renewables in
all regions — most in the EU in absolute terms
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The share of renewables increases from less than 40% in the
Reference Scenario to over half in the Alternative Scenario
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Share of Biofuels in Road Transport
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Energy Technology Perspectives -
' ETP- at 2050

The world is not on course for a sustainable
energy future.

ETP =Global energy technology scenarios to illustrate
potentials for different technologies under
accelerated policies.

TECHNOLOGY
PERSPECTIVES

Extending this outlook up to 2050 shows

that these trends are likely to get worse.

% In the Baseline scenario, CO2 emissions by 2050
will be almost 2.5 times the current level !!

% Strong growth in transport demand will continue
to put pressure on oil supply.

The carbon intensity of the world economy

will increase due to greater reliance on coal for

power generation — especially in rapidly expanding

Developing Countries with domestic resources.
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The priorities areas

But this outlook of baseline can be changed.

By employing technologies that already exist or are under
development the world could be brought onto a much more
sustainable energy path.

Strategies for helping key technologies make a_difference:

x strong energy efficiency gains in transport, industry and
buildings;

x electricity supply becoming significantly de-carbonised as the
power generation mix shifts towards, natural gas, coal with
CO2 Capture and Storage (CCS), renewables and nuclear
power,

x increased use of biofuels for road transport

Global Electricity Generation by Fuel

Shares

BxlireH)

IGH IGECS 1A 1Gs Ndm [Hdo NBowss [Qrereedis

ACT Scenarios: Important role for CCS and strong growth in
the shares for renewables, in the Tech Plus up to 39%.
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mi@ Policy Implications

=A more sustainable energy future is possible with
known technology

=The costs are not out of reach but urgent action
is needed in public and private sectors:
=Overcome barriers for adoption of energy
efficient technologies
*Enhance R&D
=Accelerate demonstration and deployment
=Provide clear and predictable incentives

=Collaboration between developed and developing
countries essential

Contact

RenewablesInfo@iea.org

http://renewables.iea.org
http://www.iea.org

robertovigotti@libero.it

x  Special thanks to IEA Renewable Energy Unit led by Piotr Tulej
x  Thanks to Enel spa supporting the role of Chair at IEA REWP
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Renewable energy and liberalisation in electricity markets:
Lessons and recommendations for policy

Oliver Schéafer

EREC, Belgium

RENEWABLE ENERGY AND LIBERALISATION IN
ELECTRICITY MARKETS: LESSONS AND
RECOMMENDATIONS FOR POLICY

Session 4: Market perception of coordination of support
schemes: Stakeholders viewpoints and expectations

Oliver Schafer, Policy Director, EREC,

Final International Conference of the REALISE-Forum Project, Berlin, 02-03
November 2006

EREC - European Renewable Energy Council

Umbrella organisation representing all RES sectors:

v AEBIOM European Biomass Association

v EGEC European Geothermal Energy Council

v EPIA European Photovoltaic Industry Association
v ESHA European Small Hydropower Association

v ESTIF European Solar Thermal Industry Federation
v EUBIA European Biomass Industry Association

v EWEA European Wind Energy Association

v EUREC Agency  European Renewable

Energy Research Centres Agency

Slide 1

Directive on the promotion of electricity
from renewable energy sources

« Adopted 27 October 2001
« Overall target: 21% RES-E by 2010 in EU-25
« National indicative targets for all Member

States
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The Reality today

Slide 3

Slide 4

Slide 5

Slide 6



72

REALISE Forum — Final Conference

—— -
- s il =22 EREC

EU Power Production Mix

Other
Wind Power renewable
2.1% energy
oil 17%  Other Nuclear

6.1%

Large Hydro
10.0%

31.5%

Gas
17.0%

Coal
30.4%

N

Power Balance
IEM

95%

5%

N

— — EREC

Competition in the internal electricity
market ?

“Much work still has to be done to deal with the dominant and even
monopolistic positions of the incumbent operators and
investments will be needed to guarantee the interoperability of
grids and networks, interconnection and an adequate level of
capabilities and infrastructure”

Loyola de Palacio, 13 October 2004

“The current level of competition is not encouraging. (...) In most
national markets, customer switching rates are modest,
substantial barriers remain for new entrants, market structures are
highly concentrated and, last but not least a single European energy
market has not been achieved.”

Mario Monti, 21 September 2004

,»An integral element of energy prices in the EU is, now
that the full EU energy market opening will take place
by mid-2007, to ensure that the gas and electricity
markets are truly competitive and indeed European-
wide market in nature. Today, regrettably, we have to
concede that this is not the case. This was shown in the
last Internal Market Report and the Interim Report of
the Competition Sectoral Enquiry ,,

Andris Piebalgs, 22.September 2006

“It is clear that no-one in their right mind could say that
a competitive single European energy market is already
in place today.”

Nelly Kroes, 28th of September 2006
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Ownership-Market Concentration
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Distortions in the internal electricity
market

« 5 Commission benchmarking reports: Endless distortions
« National and regional monopolies / oligopolies

« No real consumer choice

« Lack of interconnectors

« Little separation of production and transmission

+ Power companies acting on both demand and supply side in the
wholesale market

«  75% of electricity subsidies goes to conventional power

« Euratom shields nuclear (33% of total EU production) from
internal market rules (since 1958!)

« Complete absence of any meaningful internalisation of
environmental costs

Slide 11
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Liberalised Markets?

* 95% of the EU power market is still affected by huge
market distortions

« Electricity prices do not reflect full costs as long as
polluter pays principle is missing

« Subsidies -direct and indirect- to conventional power
production are still massive

« National and regional monopolies / oligopolies

Competition not effective, but

) precondition for competition

on RES market

Effective competition in renewables
impossible without an undistorted IEM
IEM IREM

95%

5%
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ERECs position

» EREC welcomes the effort to create an
undistorted IEM

» EREC supports to eventually adopt
support mechanisms for renewables
that are compatible with an undistorted
internal market

AffT;ﬁ:::;i;‘

Market oriented ?

Price regulation | Amount
regulation
Certificate Yes, minimum | Yes, Quotas
Trading Model |prices and must be given
penalties
Feed-In Scheme | Yes, fixed No
(premium)
prices

Slide 15

Slide 16

o
EREC

Let’s be honest

« A true liberalised market is not existing
 No support mechanism is market oriented

 Any support mechanism relies on the
political will

No electricity generating technology in
history has ever been developed, introduced
and become competitive without initial

AffT;ﬁ:::;i;‘

ERECs position

¢ Premature to force renewables into an
Internal Market framework when
competition is distorted in the IEM

* A hasty move towards a EU-wide support
system would put EU-leadership in
renewables at risk

« Any shift must be well prepared and follow
after effective competition in the IEM has

support. been achieved
Slide 18

Slide 17

Prepare for market alignment
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Prepare for market alignment
Quotas / Certificate trading

Voluntary Green certificates
on to

A
N

Feed-in

Premiums

e\

Step 3: Happy Cd:existence?

IEM

IREM
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Conclusion

Compensation (support)
mechanisms are necessary to
create a level-playing field

Policy Recommendations (1)

¢ Too early for harmonisation of support
mechanisms

« Not yet enough evidence which support
mechanism would be best on the EU level

¢ Setting of mandatory targets for 2010 and 2020
* Removal of administrative barriers

Slide 23

Policy recommendations (2)

 Grid access priority for RES

» Ensure technological diversity and public
awareness

Fulfilling the existing EU legislation by

proper implementation on the national

level and slight improvement on the EU
level

Slide 24
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2007 European Renewable Energy
Policy Conference

R
Security of Supply,
Environmental Protection,
Swcurihy of Supply, aps
Emirsmmesta Fretacion Competitiveness
(amsattveners
2007 European Renewable

Energy Policy Conference

First bnrouncemert

29-31 January 2007
Flagey Convention Centre
Brussels, Belgium

www.erec-renewables.org
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Thanks for your attention

For more information please visit

Or email: schaefer@erec-renewables.org

Slide 27
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Coordination of support schemes —do we need it?

Claudia Grotz

German WindEnergy Association / Bundesverband WindEnergie (BWE)

-~ Bundesverband
- WindEnergie e.V.

Coordination of support schemes — do
we need it?

Claudia Grotz L
German WindEnergy Association / Bundesverband
WindEnergie (BWE%

Final International Conference of the REALISE-
Forum Project
2/3 November 2006, Berlin

i o o
www.wind-energie.de

rm 87 L

Harmonisation of support systems in EU would be premature:

« Shares of RES (new RES, without large hydro) are still small in
EU - no critical mass for RES electricity trading reached

« Internal electricity market is presently dominated by
conventional sources for power generation without real market
competition

Understanding of “coordination” = cooperation of similar
systems (e.g. existing feed-in systems or quota systems in EU
member countries)

« Coordination to avoid double support (e.g. support through
compensation system and certificate trading at the same time)

« Coordination to get experience with cooperation of systems

Slide 1

Slide 2
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Necessary preconditions for any harmonisation or intensified
coordination:

«  Effective competition in the EU internal electricity market and
level playing field for RES

» Removal of direct and indirect subsidies for fossil and nuclear
energy

*  Grid expansion at European level for transport of RES electricity
(Kuppelstellen)

«  Sufficient shares from RES: to reach these, mandatory targets
for electricity, heat and biofuels are necessary up to 2020

*  Long-term successful support policies, removal of administrative
barriers

Garman Wind Fi
Fm £7
Harmonisation: quota model is not efficient

Feed-in systems (example of EEG): windfall gains avoided through
« Differentiated tariffs according to quality of site

« Annual degression (wind energy in Germany: 2 %)

Quota model:

« Certificate price is oriented on marginal costs for most expensive technology or
least good site

« No differentiation according to site — windfall gains at better sites, cheaper
technology or written off plants

Conclusion: electricity generation is more efficient under feed-in
system with differentiated tariffs than under quota model with single
price.

Slide 3
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Do we want the future structures implied in an EU-wide quota model?
1

Producers structure in quota model

« High price risk because of insecure price development — established
energy utilities will be main actors and investors, not SMEs and farmers

« Missing variety in market players, support of oligopolisitc structures,
higher prices

2) Green electricity production on best sites in Europe only

Quota model will lead to concentration on utilisation of best sites in Europe

Local and regional added value missing; consumers in one country would pay for
renewable energy expansion in another country

On the other hand acceptance e.g. for wind energy would fade in coastal regions
if main capacity is concentrated there

« Danger: diminishing support in politics and society for RES

rm 87 L

In general: broad expansion will support acceptance and will
contribute to equal distribution of decentralised generation and
local value generation.

“Harmonisation through a TGC scheme without technology bands (...): only
the most competitive technologies would expand. While such an outcome
would be beneficial in the short-run, investments in other promising
technologies might not be sufficiently stimulated”.

“Employment and rural development, diversity and thus security of
indigenous energy supplies and reduced local pollution are important
effects of an active renewable policy. Member States that become
importers of RES-E in a harmonised system may be unwilling to pay the bill
if they do not profit of these local beneficial effects.”

(Meeting document for the Amsterdam Forum on 13 October 2005)

Slide 5
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Garman Wind
ﬂ m;ﬂm
Looking at the practical side: grid expansion needed!
> Electricity trading can not happen in virtual space and without grid

expansion

» Higher production of e.g. wind electricity in coastal regions needs
to be transported to consumers

> Grid expansion is important subject in all countries with high
shares of decentralised RES electricity generation

Garman Wind Energy
Masociation (BWE)

Requirements for grid expansion at European level:

« Development of a European electricity grid to improve the EU-
wide trading (increase competition, more transparency in
consumer prices)

« Strengthen the European grid to prepare it for increased
quantities of renewable energies. Necessary to facilitate cross
border exchange of renewable electricity.

«  European regulator could develop and control common rules
and procedures. Important to create and strengthen incentives
for grid operators to expand the networks for cross border
transport. Sanctions for culpable delay ?

« Improve cooperation of the network operators on data exchange
and prognoses (European centre for energy networks as
proposed in recent Green Book?)

Slide 7
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If coordination and harmonisation: for the long-term discussion
we should also think about applying feed-in systems!

General questions:
* Is harmonisation possible based on a feed-in tariff?
¢ How could such a system be designed?

Ideas:

* EU-wide standard for framework conditions of such a system
(feed-in tariff, priority grid access, minimum administrative
requirements (e.g. building law))

* Application in Member States (voluntary or later mandatory)

« Cooperation of feed-in countries according to the existing model
(founded by Germany and Spain)
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If coordination and harmonisation: for the long-term discussion
we should also think about applying feed-in systems!

General questions:
« Is harmonisation possible based on a feed-in tariff?
« How could such a system be designed?

Ideas:

« EU-wide standard for framework conditions of such a system
(feed-in tariff, priority grid access, minimum administrative
requirements (e.g. building law))

« Application in Member States (voluntary or later mandatory)

« Cooperation of feed-in countries according to the existing model
(founded by Germany and Spain)
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Coordination of support schemes: Viewpoints from the

Norwegian regulator (NVE)

Mari Hegg Gundersen
NVE, Norway

Coordination of support schemes

viewpoints from
the Norwegian regulator (NVE)

About NVE

= NVE is a directorate under ;
the Ministry of Petroleum and Energy j’

NVE will ensure an integrated and
environmentally sound management
of the nation’s water resources, to
promote an efficient energy market
and cost efficient energy systems, and
to promote efficient use of energy.

NVE is responsible for regulating the
F national power supply.

Slide 1

Slide 2

Electricity production in Norway

Support schemes in Norway

= 99% from Hydropower Support schemes |Ar
A = |n a normal year the power rooonanswor ol
s&lh - . 5828383838858
;ﬁ. production from hydro is 119 22288888 R
g TWh, the consumption is 125 ~ |Investment support (25%) _
TWh | |[Reduced investment support (10%)
= Norway has gone from being a Production support (0,005 Eur/kWh)
net exporter to becomming a net g Planning el certificate - never in place
importer of electricity "~ |Enova established - Energy Fund
Transitional investment support
Technology based production support -
F F
- TS
3 28.nov. 4 28.nov.
Slide 3 Slide 4

E. A coordination experiment —

the No-Swe el certificate market
(the short story)

It was a good idea because:
" m Common electricity market
| = Good neighbours
g = Good combination of renewable resources

1 - = Common understanding of the need for support

It failed because:

= Good neighbours do not always agree on splitting
the bill.

Lo

5 28. nov.

Coordination challenges

= Strong national interests

= Security of supply

= Technology development
g = Renewable resources

= Burden sharing
= Costs
= Environmental impact

]

6 28. nov.

Slide 5
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Market perception of coordination of support schemes:
stakeholders viewpoints and expectations

Fiona Santokie

Natsource Europe Ltd, United Kingdom

]
=

REALISE FORUM
Renewable Energy & Liberalisation in Electricity
Markets: Lessons and Recommendations for
Policy

_...h.-d

Market perception of coordination of
support schemes: stakeholders
viewpoints and expectations

Fiona Santokie
Head of Renewables Markets Europe
Natsource Europe Ltd

Some new thinking from Natsource. m
More growth. Less pollution. |

Coordination of support schemes

« The main different types of support schemes:
— Feed in tariff
— Tender
— Tax rebates
— Tradable certificates

]
=

It seems the solution at this time is not to dictate
to MS to adopt only 1 support system, but a
combination set with minimal criteria — i.e.
primarily a market based system as the basis
with elements of the other schemes.

e
-
-
[

Some new thinking from Natsource. m
More growth. Less pollution. |

Slide 1

Slide 2

- Market based mechanism is the key for
long term efficiency — as with many other
markets

¢ EU energy policy is moving towards
liberalised markets encouragln% Cross
boundary trading to minimise physical barriers
—why should RE go against this?

i I

» The aim of liberalised tradable markets is to
work towards more efficient pricing — which is
a natural effect of competitiveness between
market players

I

Some new thinking from Natsource.
More growth. Less pollution.

Lets not forget the basics! — What is a
Tradable Green Certificate?

[
-

Renewable Energy
Certificate / Green
Physical green Certificate
3 electricity Allowing the green attributes of the
— generation to be traded separately
« Usually representing 1IMWh of
generation
«AlM: to encourage the growth of Underlying
renewable energy capacity thSIcal
*HOW: by allowing the environmental | n
benefits to be freely traded from brownl_g_rey‘
. physical power electn(:lty

*RESULT: physical bottlenecks
traditionally associated with energy
markets are avoided — therefore
encouraging generation in the most
economical sites

Some new thinking from Natsource.
More growth. Less pollution.

Slide 3

Make the most of renewable energy
sources in the most efficient way

Renewable energy is subject to
geographical restrictions — i.e. some areas
have very high RE resources but not such
high electricity demand and vice versa

By separating the environmental value
from the physical electricity, you can freely
move the environmental benefits to where
demand is greatest — this is not always
possible with feed in tariffs due to physical
limitations such as interconnectors.

]
=

B

Some new thinking from Natsource.
More growth. Less pollution.

Tradable Certificates Markets are already
operational on a mandatory basis
« Certificate systems are operating for some years now

* The UK’s Renewables Obligation system has been running
for 4 years and although there are some problems with the
system, it has and is achieving what it was set out to do —
i.e. increase the volume of RE. There is competition and
the lowest cost projects and technologies are being
developed (mainly onshore wind, landfill gas and cofiring) -
volume of RES-E is increasing at lower cost!

« The existing structure of the UK RO does not encourage
more expensive technologies to be developed — which is
where elements from other support mechanisms can come
into play — minimal feed in tariff, tendering, multiple
certificates, grants used to get the technology to the level
where it falls back into RO structure. Government
consultation is now out considering these options

Some new thinking from Natsource.
More growth. Less pollution.

Slide 5
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Tradable Certificates Markets are already

operational — also on a voluntary basis

» There is voluntary demand from end consumers
which is causing electricity suppliers to source
certificates to meet this demand

« This is not always possible in their own area and so

!% certificates are being traded from one country with the

resources to another country where there is demand
In this way the end consumer is achieving a green
product at a competitive lower cost than if the
electricity supplier was forced to buy this physical
power in their own area

« There is already voluntary demand from end
consumers (banks, financial institutes, domestic,
commercial etc) — yes it is small at this stage — but
market based system is the only one that will
encourage this demand. Feed in tariff works against
encouraging end consumer demand.

\

——
t

Some new thinking from Natsource.
More growth. Less pollution.

—d
==
=

« Remember that we are at the beginning!

« We are shaping a robust structure to increase
RES-E over the very long term.

« Of course there will be problems with markets
when they begin — but when you think it
through logically — a market based
mechanism makes use of the resources and
delivers to where demand is greatest by
avoiding physical bottlenecks

Some new thinking from Natsource.
More growth. Less pollution.

S

Learn from our mistakes — key
components for a successful REC system

Verifiable to ensure no double counting. Including
well managed registry.

Driver stimulating market demand — e.g. mandatory
targets or financial incentive

Simplicity — no excessive documentation. Clear
wording.

No revocation

Encouraging, long-term policy

lide 7
—,
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Some new thinking from Natsource.
More growth. Less pollution.

« Systematic Demand:

— Mandatory targets with some form of penalty, e.g.
financial penalty, imposing trade restrictions (if
supplier doesn’t purchase certain volume of green,
they are limited to the volume brown power they can
purchase)

— Financial incentives — e.g. tax rebates or exemptions
(as with Dutch REB law)

Market players must have drivers to buy RECs.
Too early in most MS for market to be purely
driven by end consumer green demands

Some new thinking from Natsource.
More growth. Less pollution.

=
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Conclusions

Market based system is the most cost
effective way forward in the long run and

—,
=~ 5= should be the key support scheme with
w elements of the other systems
- » Current mandatory and voluntary REC
.4 systems are operational and are achieving
! new build
ol + Learn from our mistakes to remove trading
5 barriers to make the market more efficient
» Create systematic demand — i.e. mandatory
system or financial incentive — as consumer
- demand is not as strong in all countries

Some new thinking from Natsource.
More growth. Less pollution.

Fiona Santokie
Tel: +44 20 8213 5333
email: fsantokie@natsource.com

Some new thinking from Natsource.
More growth. Less pollution.

www.natsource.com
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Harmonising of support mechanisms in the EU

Stefan Schurig

Greenpeace, Germany

anisms in the EU

Stefan Schurig
Head of climate-energy unit

GREENPEACE

sing of support

ntial element in delivering
, competitive and secure energy
for European citizens.

José Manuel Barroso, President of the European Commission

GREENPEACE
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of EU

S hard to reach
ES-E required even more
» Different support mechanisms in power

> Support mechanisms have varying levels
of implementation and success

> No single european electricity market
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GREENPEACE
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ambridge:
Auction systems

ent better with Feed-in

between systems is lower
than expected

- Higher competition among turbine
producers and constructors with feed-in
system

> Low level of competition at operationz%l -
stage for all systems + et

GREENPEACE

ﬂ Germany — Feed-In system E pass
UK — Quota- and Auction-based system L “‘“"I
GREENPEACE
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ace:
port mechanism

systems

» effectively attracting investments
» creating investor confidence
- reaching national targets
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instead of
sation

wables: uncertainty for

. ommunity-wide support
mechanism would be premature

» Harmonisation might slow down expansion

> No practical evidence of effectiveness
beyond
feed-in and fixed premium systems

» creating technology diversity ..'..., » National support mechanisms should ..'...,
e guarantee adequate return on investment *
GREENPEACE GREENPEACE
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» limiting the variety of systems
- leading to bilateral cross-border agreements

where similar systems exist H
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Session 4 — Minutes of the Round Table

In his introduction speech the chairman R. Vigotti stressed the importance to fully understand the
context of the discussion and summarised the results of the previous day. One of his main
conclusions of the debate so far was that it depends on which results policy makers want to
achieve, when discussing pro and cons of feed-in or quota/certificates support systems.

Mr. Vigotti presented a scenario of renewables in the EU until 2020, stating that even for this
conservative scenario high investments are necessary. One of the main goals thereby is to make
sure to start with these investments soon and not to leave the entire burden to future generations.

When discussing renewables one has to bear in mind that we are starting out from a very low point
when claiming a high increase in renewables. However, one needs to increase the renewable
supply much more since energy demand is increasing as well. On a global level, the share of
renewables has not increased at all remaining at 0.5 %, excluding biomass. Furthermore,
developing countries as China are increasing there demand steadily. Thus - on the whole - the
share of renewables is actually decreasing. Europeans should not just be content with their own
national achievements but rather pursue best practice. Europe can do it and Europe should do it
since this will also open new markets. In order to achieve the best scenario of 39 % renewables
until 2050 a strong policy change necessary.

Stefan Zisler (representing Vattenfall Europe)

For the Vattenfall-Group renewables have an increasing importance on the long term. Vattenfalls’
aim is to be the number one for the environment.

In order to promote renewables, Vattenfall believes that a harmonisation of the markets and politics
are needed in Europe. Vattenfall recognises that Germany has achieved remarkable results with
the feed-in system. However, this was achieved for a high price. Thus from an economic
perspective Vattenfall recommends the more market oriented quota model. Vattenfall believes that
the feed-in scheme is good for the initial phase. But, as soon as the innovation-phase is over, it
gets too expensive. The quota-based system is cheaper and more successful on the long run and
thus should be promoted by the EU.

Vattenfall wishes a discussion at European level on the harmonisation of the markets. This
harmonisation process should be based on the market oriented quota system with green
certificates. Since these certificates are based on the same mechanism as the greenhouse gas
certificates, existing structures and experiences can be used.

Oliver Schéafer (representing EREC)

Only 5 % of the electricity supply in Europe is from new renewables. Thus before starting the
discussions on how to harmonise support-schemes for RES-E we should harmonise the whole
energy market. The EU should make sure that there is real competition on the European energy
market, as direct and indirect subsidies to the conventional power production are still massive and
national respectively regional monopolies in the electricity supply do still dominate the market. This
includes internalising external costs and forbidding further subsidies for nuclear and coal based
technologies. In a functioning European market where external costs are internalised, renewables
would be competitive already today. EREC also believes that quota systems are not market
oriented. After all, in a quota based scheme authorities appoint the quantity thereby setting the
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price. Thus, both systems are based on political interventions and are everything but market
based.

The tradable green certificates may be superior in theory. However, reality has proven that feed in
systems work better. Thus EREC recommends the feed-in system suggesting that a new
discussion on the tradable certificates should start when and if practice shows that it works better
as the FIT. EREC believes that it is too early for giving a policy recommendation to the EU with
regard to a harmonised RES-E support scheme. The markets are not ready for harmonisation yet.
Furthermore, Europe needs to ensure that technological diversity is given. Mandatory RES-E
targets should be set for 2010 and 2020. Also administrative barriers including those related to grid
access should be removed.

Claudia Grotz (representing BWE)

BWE too believes that the harmonisation of the support systems on a European level should not
take place yet, since competition is needed on the whole energy market first. At the same time,
BWE wishes more coordination between countries with similar support systems in order to promote
cross-border trade. There are a few preconditions, which need to be met before harmonising the
market. These are: effective competition, no subsidies for fossils, sufficient shares from
renewables. Mandatory goals are need for all markets — not only for electricity but also for heat and
bio fuels, grid extension, mainly with regard to the international interconnections as well as long
term successful support policies.

BWE sees no prove so far that quota based models work better since there is no evidence for such
a statement. All empirical evidence shows that feed-in systems promote renewables more
efficiently. On the contrary, quota models are not efficient, because TGC prices are orientated on
the marginal costs of the most expensive technologies, respectively the least good site. Further,
quota models allow windfall profits for the best sites/cheapest technologies or written off plants. At
the same time the quota system promotes a concentration of big players which again leads to
higher electricity prices. This was shown the previous day by the Polish representative. Feed-in
tariffs on the other hand encourage small actors, local systems and regional economic growth. The
feed-in systems further promote technological diversity: in a quota based system the cheapest
energy is sold whereas the feed-in system allows promoting technologies which are not cost-
efficient yet but bare high potential as solar energy.

One of the first measures for a European market is an expansion of the grid. Therefore an
improvement of the cooperation of the national network operators is necessary as well as the
creation of an EU grid operator. Since the argument was stated, that a harmonisation based on a
quota model would be easier to implement on a European level, BWE asked why it should not be
possible to harmonise on the basis of feed-in tariffs. This might be reached by setting EU wide
standards for the framework conditions of such a system. After all, the vast majority of European
countries already have feed-in systems.

Mari Hegg Gunderson (representing NVE, Norway)

NVE regulates the Norwegian energy market. 99.7 % of the electricity supply in Norway is based
on hydro-power in a normal rainy year 119 TWh are produced. However, demand has risen to 125
TWh per year. Thus Norway has shifted from being an electricity exporter to being dependent on
energy imports. One of the main concerns of the agency is to secure energy supply. Since 2001
Norway is working on establishing a certificate market. In order to ensure energy self-sufficiency
Norway promoted a coordinated energy market with Sweden. Both countries have a considerable
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potential for renewables, especially wind power and a coordination of the markets could benefit
both countries. Most issues could be settled between the agencies, but the politicians could not
agree on how to share the “cake”. Thus the whole project failed. Having experienced this, NVE
believes that a common market in the energy sector will be very difficult to achieve since countries
will have to accept that tax money will be spend for promoting renewables in other countries. This
makes it very difficult to coordinate efforts between countries.

Fiona Santokie (representing Natsource, UK)

Natsource is company trading with green certificates. Ms. Santokie claimed that it is too early in the
process for the EU to dictate member states one support system or another. The EU however
should promote a mix of both systems. The European energy market is in the middle of a
liberalisation process and renewables should be part of this process. Thus the support systems for
renewables should also be as market oriented as possible.

Green certificates are running in many European countries thereby increasing the share of
renewables at the cheapest price. This works very efficient. However, this does not promote costly
technologies as of-shore wind and solar energy. Many other possibilities exist to change this e.g.
handing out two certificates for off-shore wind energy. Further additional trade also takes place on
a mandatory base. There is a demand by consumers to buy green energy at low costs, which is a
market oriented approach. But we are still at the beginning and there are still many problems. In
the medium run a certificate based system can satisfy demand for green energy at the lowest cost.

Stefan Schurig (representing Greenpeace, Germany)

Mr. Schurig started his speech by reminding the audience that the issues treated are closely
connected to problems as climate change, nuclear legacy and security of supply. Renewables are
the answer to these questions, hence the main issue of the conference should be how to promote
alternative energies best.

In order to promote renewables it is important to achieve a European energy system with binding
targets for all member states. The goal of 21 % of renewables on a European level until 2010 can
hardly be met with the current system. Feed-in systems have proved to work well in Germany and
other countries. hence there is no rationale for a change of the systems.

Greenpeace believes that the most effective scheme is a feed-in system, but at the same time it is
premature to harmonise systems. Changes would cause uncertainty for investors. The EU should
improve the framework and help countries which have not developed a good support system yet.
The EU should also help EU member states with similar RES-E promotion schemes to reach cross
border agreements (regional clustering of RES-E promotion systems).

One great benefit of renewables is that they can be used where they are produced. Thus
renewable energy fosters decentralised systems. In the opinion of Mr. Schurig one of the basic
questions of the conference should be whether we want to have a centralised or a decentralised
system. Feed-in systems lead to decentralisation whereas other systems lead to centralised
energy systems.

Discussion

In the discussion most participants stressed that the feed-in systems are cheaper than the quota
systems. Being more effective and more efficient, the feed-in system appears to be superior. The
German environmental ministry does not want to be forced to change the kind of support which
could end up to jeopardise future developments. For off-shore wind a grid extension is necessary.
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In Norway there was never a discussion on a certificate market limited to Norway, since the market
is too small. After the negotiations with Sweden failed, a feed in system will be established. One of
the big arguments against a quota based system is that there are many hydro-power stations in
Norway. In a quota based system this would originate windfall profits

The indirect and direct subsidies for nuclear, hard coal and lignite since the 1950s in Germany sum
up to ¢ 350 Billion €. Thus the question is answered why renewables are not competitive yet and
need to be supported and markets for renewables need to be protected.



86

REALISE Forum — Final Conference

Session 5: Co-existence of various instruments or
co-ordination? Options for regional cooperation

The International Feed-In Cooperation

Uwe Blsgen

Ministry for the Environment, Nature Conservation and Nuclear safety, Germany

The International Feed-In
Cooperation

Cooperation on Feed-In Systems for the
promotion of renewable energies
Uwe Busgen

Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety

Germany
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Success of feed-in
systems (1)

Effectiveness indicator in relation to the annuity of expected profit for wind on-shore (2004)
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Feed-in systems in some EU MS are very effective!
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Success of feed-in
systems (11)
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Feed-in systems are also economically efficient!
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More R&D information

from the Fhqg I1S1 and TU Vienna R&D project

— Harmonization of RES-E promoting instruments (e.g.
EU-wide quota or feed-in system) can theoretically lead
to lower costs compared to today.

— Optimized national policies can lead to the same cost
reductions as an ideal designed harmonized quota
system.

— An ideal designed harmonized feed-in system would be
most cost efficient.

— Optimized national policies can lead to 2/3 of the cost
reductions of an ideal designed harmonized feed-in
system.
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Communication of the EU

Commission, Dec. 2005
[COM (2005) 627]

Communication on the support of electricity from
RES — statement on future action:

»The Commission considers a co-ordinated approach to
support schemes for renewable energy sources to be
appropriate, based on two pillars: cooperation between
countries and optimisation of the impact of national
schemes.*

Intensified co-ordination between countries in the form of
“cooperation” could be useful for the development of
the different support systems within Europe. The
emerging cooperation between the feed-in tariff systems
in Germany, Spain and France, [...] can set examples for
others.*

REALISE FORUM - Renewable Energy and Liberalisation in Electricity
Markets: Lessons and Recommendations for Policy 7716

November 3, 2006

Policy diversity,
co-ordination or harmonization?

— For the time being, harmonization of policy
instruments through-out the EU is pre-
mature.

— Optimized national policies can lead to significant
cost reductions.

— Increased international information exchange and
cooperation can be very helpful in order to
implement optimized national policies.

— Optimized national policies can bring about most
of the theoretically achievable efficiency gains of
an ideal harmonization.
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The International
Feed-In Cooperation

Cooperation between — today - Germany and
Spain. More members welcome.

Initiated in June 2004 at the International
Conference for Renewable Energies, Bonn,
Germany as part of the renewables2004
International Action Programme.

e On October 6th, 2005, a Joint Declaration was
signed between Spain and Germany.

= A new declaration will be finished soon in order
to enable other countries to sign up.
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-~ Targets of the International
Feed-In Cooperation

to promote the use of RES
to improve existing feed-in systems

to exchange experience on feed-in tariffs

1.
Zs
3.
4.

and with that help third countries introduce
feed-in tariffs

5. to cooperate on the above mentioned issues

REALISE FORUM - Renewable Energy and Liberalisation in Electricity
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Activities of the International
Feed-In Cooperation (1)

Research & development, production of papers:

« Feed-In Systems in Germany and Spain —
A Comparison

= Monitoring and Evaluation of policy instruments to
support renewable electricity in EU Member States
(Fhg ISl and TU Vienna)

« Best Practice Paper (to be presented and discussed
in November at the workshop in Madrid)

REALISE FORUM - Renewable Energy and Liberalisation in Electricity
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Activities of the International
Feed-In Cooperation (11)

www.feed-in-cooperation.org:
= RES-E Legislation in the IFIC-countries and the EU

« Information on RES-E development in the IFIC-
countries

« R&D-results and reports

= Information on past and future IFIC-workshops,
including PPP presented there

REALISE FORUM - Renewable Energy and Liberalisation in Electricity
Markets: Lessons and Recommendations for Policy 12/16

November 3, 2006
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= Activities of the International
Feed-In Cooperation (111)

International Workshops

1st workshop:
January 27th, 2005, in Madrid, Spain

2nd workshop:
December 15th and 16th, 2005 in Berlin, Germany

3rd workshop:
November 23rd and 24th, 2006 in Madrid, Spain

4th workshop:
sceduled for June 2006

REALISE FORUM - Renewable Energy and Liberalisation in Electricity

November 3, 2006 Markats: Lessons and Recommendations for Policy’ 13/16

= Activities of the International
Feed-In Cooperation (1V)

3rd workshop in Madrid on Nov. 23/24, 2006

* Reports from Spain, Germany, Slovenia and DG TREN
= Round table

* Presentation of a best practice paper

= Approaches for a harmonized feed-in system in the EU
* Feed-in tariff systems and state aid

= Procedures for the access and connection to the
network for renewable energy producers

= Indispensable requirements for wind farms to
contribute to the stability and operability of the
system

REALISE FORUM - Renewable Energy and Liberalisation in Electricity

November 3, 2006 Markets: Lessons and Recommendiations for Policy 14/16
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Membership

The International Feed-In Cooperation is open to all
countries, in particular to the EU MS!

Benefits of the membership:

— Increased information exchange

— Impact on the IFIC-agenda

— Through the IFIC, members can implement
some of their interests better than on national
level

— More members strengthen the political weight
of the International Feed-In Cooperation

REALISE FORUM - Renewable Energy and Liberalsation in Electricity
Markets: Lessons and Recommendations for Policy 15/16

November 3, 2006

Thank you for your attention!

Uwe Busgen

Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety

uwe.buesgen@bmu.bund.de

For more information, please visit

www.feed-in-cooperation.org

REALISE FORUM - Renewable Energy and Liberalisation in Electricity
Markets: Lessons and Recommendations for Policy 16/16

November 3, 2006
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Green electricity in the Nordic countries

Prof. Dr. Atle Midttun

Bl Norwegian School of Management, Oslo, Norway

Green Electricity in the
Nordic Countries

Atle Midttun

Presentation at the Berlin Realise
conference 2-3 November 2006

Outline

The Nordic green el contribution to Europe
Development of the Nordic support regimes
for green electricity 90s and early 2000s
Green el related policy issues with Nordic
stakeholders

Reflection on policy tools in an innovation
perspective
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The Nordic green el contribution to
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The Danish regime: 1990s and 2000s

1990s
Efficient use of feed in model
(bewteen DKK 0.30 and 0.60
kwh)
Investment support schemes
15-40% of costs (techn
dependent)
Purchase obligation on local
utilities
1999: attempt to introduce
certificate model (withdrawn)

2000s
Regular energy markets +
CO2 quotas
0.10 DKK/kWh flat rate
support
Grid investments
Exemption from energy
levies
R&D funds (30mill DKK pr
year)
Ad hoc auction: investment
in 2 offshore windmill parks

!
s

Kullkraft har blitt dyr pga kvotepriser p& CO?2

EuroiMwn

Variable prod. kestmader for kullkraft 1985-2008 (40% virkningsgrad)
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Norwegian regime: 1990s and 2000s

1990s 2000s
Investment support Creation of ENOVA 2001
maximum 25% of total Shall contribute to energy
costs efficiency and renewable

energy policy
Planned ascension to
Swedish cert system (2003-
2005)
Adoption of supplementary
feed in system 2006:
Small hydro: 4@re /
0.48 Eurocent kWh
Wind: 8 gre /
0.96 Eurocent kWh
Bioel & immature techn:
10 gre / 1.2 Eurocent -
kwh

Production support
ex: wind producers got
equal to 50% of el-tax
(NOK 0.05)

Tax incentives
Wind power exempted
from 7% investm. fee

Swedish regime: 1990s and 2000s

1990s
Investment support
wind power up to 15%
biofules up to 25%
Tax incentives

Energy tax exemption
on renewables, paid
via an environmental
bonus 0.162 SEK in
2000

Reduced grid fee 0.09
SEK kWh

._- s

2000s
Since may 2003 el
certificate trading
system
Quota obligation of 17%
by 2010 until 2030
Price 150-200 SEK
Mwh
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Feed in tariffs in Germany and Certificate prices in Sweden

Feed in:
«Differntiation
«Stability?
«Strong boosting
effect

Certificates:
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feLow cost?

*Market exposed

Elcert market
price Low
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Elcert market
price High
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Finnish regime: 1990s and 2000s

Accumulated volume in voluntary
markets (2002 and projections for

2010
1990s 2000
Investment support Investment support
% support depends on the % support depends on the T
innovativeness of the innovativeness of the '
technology: runs up to 40% technology: runs up to 40%
generally 20-35% generally 20-35%
Electricity tax exemption Tax incentives
Under 1 Eurocent 99 Action plan for
renewable el sources:
consumer tax refunded as
subsidy to producer
] Wind: 0.69 ct/kWh
Biomass: 0.43 ct/kWh —
Small hydro: 0.42 ct/kWh
2003 update: focus on + Tim e
bioenergy =002 w10
1
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Energy focus of public debate in
Nordic countries

Geothermal energy B Finaind
B Norway
Biomass energy o Sweden
Wind energy @ Denmark
Solar energy
Hydroelectric power
Wave energy
Landilk, Bio- and Sewage threatment gas
Natural gas
I Nuclear power
Tidal energy
Hydrogenand energy
0 100 200 300 400 500 600 700

Green el related policy issues in DK

Joint concern about the
late integration of EU
CO2 policy

Concern with lacking
integration into German
market

Concern with
investment uncertainty
and capacity limitation
in Danish el supply
Concern with price
effects of under-
investment “

Fairly broad consensus
on liberalist re-
orientation from industry
and energy industry
Some fatigue with
playing the pioneering
role for green el in EU
More scepticism to
liberalist policy from
wind energy actors and
to some extent the
ecological movement
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Green el related policy issues in S

Mixed opinions about
the certificate system,
but acceptance that the

Focus on the need for
complementary support
systems to elcert

system was there to Concern with energy
stay efficiency

Concerns with the Concerns with power
functions of the cert costs for heavy industry
syst

— Concerns with possible

expansion to Norway

(symmetry issues)

Green el related policy issues in N

Orientation towards
elcert market with however partly be
Sweden profitable with present
Disappointment with prices

failure to reach Gas power continues to
commom agreement be debated: current

Small hydro may

N+S policy on CO2
Reorientation towards sequestration
feed in Concern with high

electricity prices from

Wide acceptance that price
el-consuming industry

high el and CO2 prices
are not sufficient
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Green el related policy issues in Fl

Basic acceptance of present Nuclear issue was much

A product cycle perspective on policy
instruments and learning

support system admin. debated, but is now decided . .
Concern with possible on Innovation Mature phase Decline phase
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Reflection on policy tools Reflection on policy tools |1
«Competition Policy, «Competition Policy,
*Access policy *Access policy
*Monopoly regulatiol *Monopoly regulatiol
policy etc. policy etc.
volume volume
Niche market Niche marketjcmncales?
policy policy Auctions?
Technology Technology Feed in
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Support systems and Learning Curves

» el
<Ma\'olmls (~65%) R&D />

| \\
o8 1995
1529 Wind B % Electriricy from

0.1 Thd power - best

Potential support from

Cost of electricity (ECU(1990)/kWh)

0.01

001 0.l | 10 100 1,000
Cumulative electricity production (TWh)

erformance (82%) Certificates coul >
EI—Mar&et—EaS(er@%@ricin@lﬂ_)

Why competitive market orientation
and why Europeanisation

Europeanisation

Scale and

Scope European European

specialisation Planned market
economy economy

I ?

Local National National

distribution of planned market

jobs and economy economy

welfare

Plan orientation
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Competitive market
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How to bridge the gap between different support systems?

Jan Vorrink

CertiQ, The Netherlands

How to bridge the gap between
different support systems

Jan Vorrink, manager EnerQ
3 November 2006

Introduction EnerQ -

® The E-Certificate System

® Combination of GO and RECS

® Experiences with different support systems
® Recent developments

® Possibilities of bridging the gap between
different support systems

® Future developments

enerc 7

Slide 1

— * EnerQ grants the MEP subsidy, a production
subsidy for renewable energy

® Subsidy is based upon Guarantees of Origin
(issued by CertiQ)

® A 100% daughter of TenneT, the Transmission
System Operator (TSO) of the Netherlands

Financial Affairs

enerc

® Shares of TenneT are owned by the Ministery of

Slide 2

— ® MEP is an abbreviation for ‘Environmental
Quality of the Electricity production’

® Goal of the subsidy is to stimulate the
production of renewable- and CHP-electricity

® The subsidy is a set tariff per produced kWh of
electricity during the subsidy period (10 years
for renewable electricity)

® MEP eliminates the uneconomic top of an
installation

enerc i

Slide 3

Approval request
| | certificate trade

Electricity Electicity

enerc

Mandatory System based on Garantees of Origin

Slide 4

A voluntary system

Approval request

Certificate trade

Electicity Electricity

enerc v
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system) and RECS (voluntary)

Approval request

Certificate system started wit consumption
driven incentive; ecotax exemption for
consumers

Approval request
|| certificate trade

® Consumption driven incentive replaced step by
step by a production subsidy; the MEP subsidy
(eliminating the uneconomic top of the
production of renewable energy during 10 years)

Electricity

* Both subsidies are granted over the certificates
issued at CertiQ

Certificate Certificate Certificate

Measurements
GO H GO GO
W RECS RECS ® Now only the production of renewable electricity

is subsidised, the certificate trade has become a
voluntary system

enerc 5 enero ¢
Slide 7 Slide 8
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. ® At August 18 the Mi iiter m%nomic Affairs
- N - decided to set the MEP su arrifs for new
12,000 :requle;ted Prediction of RE production based on MEP subsidy subsidy requests to €0,-
gran
210,000 ® Decision was made based upon predictions that
é a0 RE directive target of 9% in 2010 will be reached
E 6.000 ® Political discussion what kind of incentive
i would be best for the future
E 4.000 12,000 i.mmd ] Pradiction of RE production based on MEP subsidy
S 2000 g
8 000
ﬁE 5000
2003 2004 2005 2006 2007 2008 2009 2010 20 g 4000
& Zo000
enero 13 ) 2003 2004 2005 2006 2007 008 2009 2000 2011
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Er— el

T Pl

\R&D subsidy Product development Extra costs per MWh (fictive)
Product costs —» Only feed in subsidy
g \Inveslmem subsidy Only quota 3
2 \ g Feed in
Z Exploitation subsidy =z subsidy
E 2
3 \ Stimulation of :"_:
o competition
/ Quota/disclosure ez |
/
innovators early adopters early majority late majority laggards
Time
enero 5| |enero 16
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. Trade of certificates

Electricity

enerc T

Green labels

Certificate

Electricity

[ wee |
enerc T
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:

it
. —

Int. tradef40 TWh

Produ
subsidy (360)

Imp. NL 23 TWh

Electricity

1.274.000.000 Euro’s
enerc

Tax 35 TWh
19
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e EECSstandardised GO is now implemented in 7
countries + 1 EEA, but according to the
European directive 2001/77/EC, it will be
implemented in 25 (+2) countries

® Combined Heat and Power (CHP) is now
implemented nationally, but following a
European directive it will be internationally
implemented in Spring 2007

® Disclosure in The Netherlands is now
implemented with statistical data, soon it will be
implemented more secured via the Certificate
System

enerc &

Slide 19

Thank you for your
attention!

www.certig.nl - www.enerq.nl
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Are the pillars built on solid ground?

Hans Nilsson

FourFact, Sweden

_ _ The foundation is moving
Are the pillars built
i ?
on solid ground + The Ster report
e The ETS non-delivery
Hans Nilsson » The targets are manifold
Chairman of the IEA DSM-Programme » People are human
 Learning curves exist
FourFact
ie
Slide 2
The learning curve oo
(NOTE: a straight line in double logarithmic scale) i sl Costen
Technology Learning Curves
Learning rate, . ) ) ) ) ) )
typically 15-20% @ S i i i Futire Scenafios:
=l 5 i | [ Crystatine Silikon
§ Challenger ;]' % 7 e e e, : % L:I;;'Iler.nnolnule-ﬂ
= - 5 | S i lle e §
f =| 2
........................................... $ E "’ * Future-year migrkers are bj
............. : - @n;25% annua growth ra
Current =] g
Technology g 1 wass lsazm  ssnses
R o Y
11— Break-even - AT B ALS
Cumulative Sales 30y 206 06 CER 1 4206080 e P Bt
Slide 3 Slide 4
Find and define the Niche Markets
Co-ordination
¢ Energy Efficiency comes first (and the policies will have '
to be more “aggressive”) A Learning Investments:
» New efficiency instruments e.g. White 1) From government
Certiﬁcates 2) From customers
g iche Markets f
(http://dsm.iea.org/NewDSM/Work/shop/TaskXIVFinalReport.pdf ) a .y Niche Markets for
: _ _ <" *~., the Challenger
¢ Technology maturity may motivate different Current e
approaches (Creating Markets for Energy Technology .
Tecnologies:http://www.iea.org/textbase/nppdf/free/2000/creating_market
$2003.pdf ) R
* Finding “niche markets” is essential Cumulative Sales

Slide 5 Slide 6
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Optimising when everything Are there more surprises ahead!
moves?

* ETS (expansion, reformation)
Flexibility in demand (Demand Response)

¢ Demand response to firm intermittent
power

¢ Smart grids to accommodate
decentralised generation

¢ Future “alarms” (as we learn)

Institutional restrictions (actor
qualifications)

Slide 7 Slide 8

http://dsm.iea.org

Slide 9
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Support mechanisms for RES-E in the UE:
Lessons from the Spanish experience

Ana Madurga
IBERDROLA, Spain

New renewables strategic plan 2007-2009
IBERDROLA
owth of 84% in the installed capacity...
Support mechanisms fo ; )
Lessons from the Spani Power installed evolution (MW)
>7.000
425
Ana Madurga
Department of Renewable Electi 1,447 Il Other technologies
amadurga@iberdrola.es I vini hydro
I wind (international)
236 Il Wind (national)
5,074
Berlin, November 3rd 2006 3,258
2005 2009
IBERDROLA RENEWABLE ENERGIES ... with an average growth of 800 MW annually
IBERDROLA .
Slide 1 Slide 2
Renewables International expansion ' The countries with the most installed wind @&
IBERDROLA capacity are not those with better wind IBERDROLA
X ) X resources, nor are they the largest in
International expansion as growth driver terms of surface area
AT Installed capacity
- e (Dec. 2005)
20000
18000
UK 16000
14000
12000
10000
, China 8000
; 6000
4000
2000
0
S N
Brazil - (F@ & F o@@t & {\o\\‘f e
« UK has very good wind resources but has little installed wind capacity
+ USA surface area is three times the size of EU-15 surface area, but it has only 25% of its installed wind
capacity
« Germany and Spain do not have the best wind resources but they are world leaders in this industry

Slide 3 Slide 4

The key for the development of Requirements

renewables is political will (backed-up IBERDROLA IBERDROLA
by social support). It would allow an Without internalising environmental and other costs, renewable
optimal regulatory environment generation, a capital intensive business, is more expensive than

conventional technologies.
Support for renewables is determined by: As aresult, investment requires support systems.

An effective support framework must be based on three basic pillars:
* Network access Common policy in the system must guarantee the remuneration over the
EU countries life of the asset (long-term perspective, with profitability over 20

. ears).
¢ Guaranteed purchase of all production ¥ )

the legal framework must be based on criteria of non
retroactivity.

Different systems,

different results defining a sufficiency scenario, necessary for the
development of investments.

* Economic support

The choice of the appropriate support model isthe KEY

Slide 5 Slide 6
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Systems based on feed-in tariffs

Current support framework for wind energy in

are the most widely used and Spain

efficient in the EU

IBERDROLA IBERDROLA

« Established in the 1997 Electricity Law (Special Regime)

+ Regulated by the Royal Decree 436/2004
Installed Capacity (MW) ‘Supportqnechanisms ® 90,5% of total wind capacity in « Payment is indexed to the Tarifa Eléctrica Media — TEM (Average Electricity
Uy W ye 7005 Enazo0s § Feed:im i Ceriicates the EU (39,704 MW) has been Tariff)
Somay —_— installed in countries with feed-in S Total estimated cost of the electricity system T
| Spain 1764 10027 BNl SEEE 5 Estimated demand
Denmark 2 3122 v
ltaly 452 17 j 82)150 of newwindlcanasty, « TEM evolution defined by Royal Decree until 2010
446 1353 7% .
s 5L tated Aol S s St s e e e
Portugal 500 1022 v in countries with feed-in tariffs. 3 Taniff TETRE
w oy ]
e o e P « Once an option is chosen, the operator
% of TEM (80-90%) + Market price must keep it for at least one year
puene i;g ‘;2 ; No significant examples of 5 0% of TEM
o " o 9 successful green certificates + Premium (50% o ) + There are additional revenues by
5960 39704 S, + Capacity payments controlling the reactive energy under the
grid requirements

- Cost of deviations

Independent of pool  Similar to the economic regime

prices for conventional energy +
economic incentives

IBERDROLA RENEWABLE ENERGIES 8

By e end o1 2005
« The system can be reviewed every four

years, to be applied only to new assets
FIT: Successful and effective framework

DLA RENEWABLE ENERGIES 7

Slide 7 Slide 8

Regulatory Security The two pillars: co-ordination and

IBERDROLA optimisation

IBERDROLA

Legal Security Special regime market Social support

The European Commission Communication has stated that competing
national schemes are healthy at least over a transitional period. No
harmonisation appropriate at this stage...

« Special regime
defined by LAW
(1999 electricity
law)

Al politcal parties

R d 1 . :

(income sources) ...But a coordinated approach to support schemes based on 2 pillars:

* Renewable
targets defined by
EU directive

General public support

+ Cooperation: Sharing of learned leassons

More than 600 firms Ecologist Groups

« Reguiatory .
developments of Strong political power Trade Unions
the Spanish
regime defined by
a Royal Decree

Optimisation: concerns economic mechanisms and cost-
effectiveness but also the removal of administrative and grid
barriers.

Improve our systems

Not only power sector
players

No enemies and great social politic:

al and economic support

No possible changes with retroactivity effect

ROLA RENEWABLE ENERGIES 9

IBERDROLA RENEWABLE ENERG 10

Slide 9 Slide 10

How are we trying to do that in
Spain? IBERDROLA,

Improve the quality of the energy:

Real-Time programation: The windfarms have to be able of being
managed on real time by a Central Control connected to the
System Operator Dispatch (CORE)

Voltage Dips Response: The windfarms must stay connected
through the failures of the grid that create voltage dips

Improve the efficiency:

Voices claiming too high prices for wind in the market: cap&floor
Evolution different from TEM

IBERDROLA RENEWABLE ENERGIES 11

Slide 11
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Policies and measures to accelerate renewables

Roberto Vigotti
IEA Renewable Energy Working Party

Hie ey Renewables can add new value
o ] to the energy mix by ....(1)
Realise final conference
. ... enhancing security of supply - both for
Berlin 3 november 2006 geopolitical-concentrated in few countries in critical
regions- and infrastructure-power plants, pipeline,
sea straits...)
Policies and measures ...allowing energy sources diversification &
to accelerate renewables reducing imports for consumers/ deferring production
for exporters
Roberto VIGOTTI ...mitigating risks in current energy portfolio and
Chair of the IEA Renewable Working Party trends, due to volatility and instability of fossil
prices;
Slide 1 Slide 2
2 .
mmRenewables can add new value to e Create fair market rules
the energy mix by ....(2) ) .
Energy prices do not reflect the true costs of generation
options - a market failure:
v ...creating framework for investment enhancing . . .
. . L L Q the social and environmental costs of polluting energy are
industrial competitiveness — and opportunities for not internalised
export Q The added values of RE for diversification, reduced
v ...creating new jobs, favouring economic gggt{)odlr?tgzkfg?b creation, industrial competitiveness not
development Q there are also massive subsidies to ‘conventional’
energy sources
v : .
...adva_mi:mg ) ! To acknowledge the benefits of Renewable Energy, support
¥ ...providing unique ; frameworks are established — not just “subsidies”
v’ ...increasing public participation in energy decision- Q They should be viewed as compensation mechanisms for
making correcting these market failures and
Q alearning investments to reduce cost and improve
performance
Slide 3 Slide 4

National Policy Measures

. Establish legally binding targets for renewable energy

Essential for maintaining and further stimulate investor
confidence

. Establish incentive mechanisms which provide defined and
stable returns for investors

Definition of technologies admitted

The price for renewable power must allow for risk return
profiles that are competitive with other investment options.

The duration of a project must allow investors to recover
their investment.

Appropriate administrative procedures
Fair grid access and strategic grid planning
Public acceptance and support

Focused R&D investment in support of industrial
competitiveness

Complementary Strategies

* R&D, Feed-In-Tariffs and Tradable RE Certificates should be
considered as technology development policies:

v R&D encourages new applications

v Feed InTariffs support industry development

v Tradable RE Certificates support markets for lowest
cost/most mature technologies

* Certified Emission Reductions monetise environmental
externalities

Slide 5

Slide 6
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R&D issues

= Cost reduction - basis for further market penetration
= RD&D play a vital role for present and future
renewable technologies to deliver their potential

= Governments to consider restoring RD&D budgets.

= Industry expected to play a major role in RD&D,
particularly for performance increase and cost
reduction.

= New generation technologies depend on Government
RD&D.

= Government RD&D to address public acceptability,
grid connection, intermittency.

= Governments to consider transfer and share with
developing countries.

Technology learning curve
R&D = learning by searching
Improving manufacture process= learning by doing

Feedback by applications = learning by using

Learning
Investments

Source: C.0. Wene, IEA

Slide 7

Slide 8

Policy Options to Optimise
RE Markets

Short-term investments to
reduce costs

Long-term market
competitiveness rules

v valuation of security, diversity

v demand stimulation by tariffs, A :
and environmental benefits

portfolio quotas, national targets
v elimination of burdensome v elimination of subsidies to
policies (siting, permits, licensing, conventional energies
etc.) v tradable renewable energy
v continued R&D certificates
¥ International Financial Instituion ~  certified emission reductions
support of non OECD market with targets and penalties
development v integration of distributed
generation in energy market
liberalisation rules

Current Geographic Distribution
of Policies

lat_lau_lee ca lon [cz Joe ok les Jri e loe Jor Jnu e lir be Jke luu i Ivo Jnz ler Jse = us

Investment
Incentives

Tax
Measures
R&D
Obligations.
Incentive

Tariffs

Certificates

Voluntary
Programme

Slide 9
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RES Policy Chronology

DK {BE ICANZ(E (AT sALPT R woose o joH -ck
i e .
o

RD&D

Investment
Incentives

Incentive
Taiiffs

Voluntary
Programs

Obligations

H g g H] g g H

Introduction date of policy

1970
1074
1078

Policy messages-1

% Current policies will not bring us on a path towards a sustainable
energy future A more sustainable energy future is possible with a portfolio
of clean and efficient technologies with renewables centralized and
distributed and at village power level.

x|t will take a major coordinated, international effort to achieve the
results implied : unprecedented co-operation between the developed
and emerging economies, and between industry and government will
be needed.

% The task will take decades to complete and it will require significant
investments costs. But also Business as usual would cost a lot!

x The task is urgent: to ensure that the energy sector remains on a
sustainable path in the future it must be carried out before a new
generation of inefficient and high-carbon energy infrastructure is
locked into place.

Policy messages-2

x Implementing the ACT Scenarios will require a transformation
in:

v the way power is generated,

v' the way homes, offices and factories are built and used,

v the technologies used for transport.

x Inthe end, it is the private sector that will have to deliver the
changes required. But the market on its own will not always
achieve the desired results.

x Governments have a major role to play in supporting innovative
R&D and in helping new technologies to surmount some
daunting barriers: this will happen only with credible, consistent
and long term policy intervention

Slide 12

IEA Renewable Energy Publications

RENEWABLE
ENERGY

ENEWABLES
OR POWER
EMERATION

s B Praspecis

RENEWABLE
ENERGY:
RD&D Priorities

Slide 13
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Session 5 — Minutes of the Round Table

This session was chaired by Oliver Schéfer

Ana Madurga (representing Iberdrola, Spain)

Iberdrola, the largest wind power producer worldwide is a global player and has built wind parks in
several countries. Drawing from their broad experience, Iberdrola favours investments in countries
with strong political commitments to increase renewables. At the same time the social support is
very important for the investors — the wind conditions and the availability of land being subordinate
criteria for investment.

According to Ms. Madurga, renewables require support since they are not able to compete with
fossils yet. This support is justified since renewables do not cause external costs. For investors it is
very important that the legal support system is reliable and predictable. Feed-in systems guarantee
a set price for a given number of years and thereby also the profitability of the investment. Thus
feed-in systems are more effective and more efficient as argued earlier in the conference. In order
to improve the whole system more cooperation between countries with similar support systems is
needed not only to exchange experiences but also to create similar support systems, which makes
investments easier.

Dr. Thorsten Schneiders (representing E.ON, Germany)

For E.ON renewables are part of the everyday work, one of the main challenges being to integrate
wind energy into the grid. Currently E.ON is building a 5 MW windmill nearby Cuxhaven. In a next
step an off-shore wind park providing up to 60 MW will be built until 2008. Building on these
experiences E.ON is planning a 500 MW wind park, which should be established by the end of
2011. E.ON is investing 1.3 billion € in these wind parks and at the same time is investing in
biomass.

E.ON promotes a European approach to harmonise support systems. Since a European energy
market is being established, a common legal framework for support systems of renewables is
necessary. For this the market oriented green certificate trading system is most favourable.
Therefore there is a need for harmonised guarantees of origin as well as an enhancement of the
grid infrastructure.

A quota based system does not mean creating a monopoly for energy suppliers since the big
companies buy renewables from local producers and thereby promote many small companies.

Roberto Vigotti (representing IEA Renewable Energy Working Party, Italy)

Whilst discussing support systems we should not only focus on costs but also consider value
added by RES-E as security of supply, diversification of the electricity supply and the mitigation of
risks. The prices of energy currently do not reflect the whole costs for society. External costs are
not internalised and are not considered in the prices of fossil fuels. At the same time the whole
added value is not mentioned when referring to renewables. This includes an increase in new jobs
and decentralised production. Thus all countries should promote renewables as strongly as
possible.

The whole discussion on quota or feed-in systems will soon belong to the past. Thus governments
should “think big”. Besides, an unprecedented cooperation between the developed and the
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emerging countries and between governments and (RES-E) industries is urgently needed and in
any case will take decades.

Hans Randen (representing NordPool, Norway)

In order to establish a certificate based system more companies are needed on the market since
the market power of the few existing energy suppliers is worrying. Furthermore, political means
should be taken to promote investment in the grid. The certificate based support system will only
function if the market is transparent and many companies participate.

Discussion

In the discussion it was emphasized that Europe has a global responsibility. The problems deriving
from the use of fossils have global impacts. Thus Europe needs to give a good example in order to
encourage other countries. Besides promoting renewables, the EU should also formulate
guidelines for energy-efficiency since we need to reduce consumption of energy. Therefore the EU
will announce in January 2007 a global energy efficiency initiative.

Mr. Randen proposed clustering systems. Within these clusters countries should cooperate
stronger and establish common energy support systems.

The REALISE Forum should not recommend sharp policy changes. The conclusion of this
conference should rather stress the dynamic of the issue rather than recommending one simple
support system.
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