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Overview

. European experience: relevant, rich,
matured and well-documented

. Support Schemes: the controversy and
reconciliation

. What is currently discussed
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European experience:
relevant because a leader in large scale
RES deployment

e E.g. most capacity installed in wind power:

TOPTOTOTAL INSTALLED CAPACITY 2008

Rest of world
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European experience:
relevant because a leader in large scale
RES deployment

e ... but US and Asia (China and India) are
catching up

ANNUAL INSTALLED CAPACITY BY REGION 2003-2008
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European experience:
rich because of country diversity

e Diversity in RES potential

Pholovelaic Solar Electrcily Polential in European Countries
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European experience:
rich because of country diversity

e Diversity in RES support schemes, e.g. 2005:

Feed-in Certificates

(most (SE, UK, IT,
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European experience:
rich because of country diversity

e Feed-In
— Electricity companies pay to the renewable producers, usually
distributors, who then charge it to consumers as a premium per kWh

— RES producers get per kWh produced a specific price or a specific
environmental bonus on top of the normal electricity price set for
several years

e Green certificates

— Electricity companies, suppliers or producers, are obliged to
purchase a certain amount of certificates per kwh produced or sold,
if not they pay a fine

— RES producers sell their kWh produced at conventional prices, and
get an additional income for selling certificates they get per kWh
produced
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European experience:
rich because of country diversity

e Tender

— The state charges a specific levy to consumers to pay the
renewable producers

— RES producers get per kWh produced the price determined by the
tender for several years

e Tax incentive

— In most cases this is an additional policy tool
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European experience:
rich because of country diversity

e Diversity in RES technologies deployed

Renewable electricity generation in European Union in 2006.

RES3-E 2006 breakdown
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European experience:
matured over more than a decade

e 1997 (white paper), 2001 (first Directive), and
2009 (second Directive) as historical milestones

Figure 3: Historical development of electricity generation from ‘new’ renewable electricity in the European
Union

(EU-27) from 1990 to 2006
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European experience:

matured with many adaptations
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European experience:
well-documented, see documents from the
European Commission

COM (1997) 599:

— “White paper: energy for the
future: RES"

COM (2005) 627:

— “The support of electricity from
RES”

COM (2006) 848:
— "Renewable Energy Roadmap”
COM (2008) 19:

— “The support of electricity from
RES”

COM (2009) 192:

— “The Renewable Energy
Progress Report”
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Overview

. European experience: relevant, rich,
matured and well-documented

. Support Schemes: the controversy
and reconciliation

. What is currently discussed
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Support Schemes: the controversy

Figure 1: Historically observed efficiency of support for onshore wind: Effectiveness indicator compared
to the expected profit for the vear 2006
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Support Schemes: the controversy

Fi e 1: Hi: dicallyv obse: =
t;%‘,;fﬁpmedPl.;;'i“;;:"ﬂ;e;;;f.' e Should there be one harmonized

Y
(=)
o
(1)
q
~+
2
(2)
=
(=
3
Q
-
o
(1)
=
-+
=
D
-y
o
-
>
Q
<
Q
>
(2]
D
o
92
~r
(=
=
(9]
2]

| support scheme for Europe
o — Which one?
- 20% - (* Feed-in more effective and cheaper?
S . Pl — Green certificate system riskier for RES
= 1% developers
w
3 1w00% 4 AT o Other factors?
@
= LT®| @ — Green certificates markets are still young
2 5% 1 and are only national in scale
I-IJ SE CZ_ . T " 0
@ Fl @ — Grid access conditions, tax incentives,
p 0 1 credits and Ilow Interest rates, local
participation on renewable projects, etc
& Feed-in tariffs 8 Quota/TGC D Tender 9 Tax incentives/ Investment grants

Source: OPTRES, 2007

R
- Zg%l Institute: i
Source: COM 08 )



Support Schemes: reconciliation by 2009

 Feed-in versus certificates: what really matters is how
It Is Implemented

Table 1: Long term stability of Member States' support schemes.
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Long term stability
Set prices (feed-in) for electricity from renewable energy sources (apart from hydro over 5
Latvia MW, geothermal and photovoltaic), guaranteed for 10 vears or until target levels for each
o type renewable energy source are met (target levels are set by the Government annually).
Wind over 0.25 MW has to compete via tenders.
The Fixed prices for 10 years in principle but this fime peniod can be shortened or lengthened
- depending on the type of renewable energy source. The Minister for Economuc Affairs sets
Netherlands = - o
the budget for subsidies annually”.
Feed-in tariff for 15-20 years. However, legal uncertainty about state aid matters (recently
Luxembourg e = .
resolved) resulted in little new deployment of renewable electricity.
Romania Annual obligatory quotas until 2012. .
: Key Stable support scheme

Some aspects of the support scheme weaken the stability of the scheme
Considerable uncertainty undermines the stability of the scheme.

Source: COM 09



Support Schemes: reconciliation by 2009

“majority of Member States have opted for feed-in tariff regimes,
whereas a handful for quota regimes”

“since 2005, 10 countries have adapted their support schemes”

“Introduction of one harmonized system would create a lot of
uncertainty and disruption in the market for renewables, as it would
abolish well-established national support schemes.”

“National support schemes are often designed so that they also
promote regional development, for example the promotion of biowaste
energy as part of a national waste strategy. Harmonization might
oblige Member States to find other ways to promote regional
development.”

“The analysis further suggests that a high priority should be given
to removing administrative barriers _and improving grid access
for renewable energy producers.”
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Overview

. European experience: relevant, rich,
matured and well-documented

. Support Schemes: the controversy and
reconciliation

. What is currently discussed

uoI}e[n3ay JO JOOYOS 90UIIO[]

S9IPN1IS PAIUBAPY 10} 213UD) UBWINYIS 13qOY



What is currently discussed
balancing, planning, and grid access

e Balancing: charge deviations from predicted
production, whatever the origin, including wind
(e.g. Denmark, UK and Spain)

* Pre-planning: local authorities assign locations
for renewable technologies (Germany and
Denmark)

e Grid access: EU started to support studies on
grid adaptation and optimization for the
Integration of RES-E projects.
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What is currently discussed
cooperation in grid development and operation

Figure 23: Main corridors of electrical power transmission in the Base Case

Source: EWIS study, 2008 scenario
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What is currently discussed
cooperation in grid development and operation

(NORDEL)
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Figure 26: Detected bottlenecks during N-1 conditions of UCTE Scenario North
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What is currently discussed
Innovation in grids and grid regulation
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when making use of your potential...

Conclusion 1/3

« Wind potential in Europe and Latin America
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Conclusion 2/3
...when making use of your potential...

e Solar potential in Europe and Latin America
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Conclusion 3/3
...you could consider lessons learned from
European experience

Both feed-in and certificates can work and not work,
the devil is in the details of the implementation

Support schemes will need to be adapted, optimizing
their implementation

Support schemes will tend to be national, but grid
cooperation will be necessary Iin interconnected
systems

Disclaimer: of course institutional difference have to
be taken into account when when considering
experience from Europe for Latin America
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Before arriving in Florence, he coordinated the European Energy
Institute, a Leuven based think tank. He holds a PhD in electrical
engineering and a master degree in commercial engineering,
both from the University of Leuven (K.U.Leuven), where he is an
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of intra-day and balancing markets for electricity in 2008-09; an
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Belgium and the Netherlands up to its implementation in 2006-
07.
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