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CORE MOTIVATION:

Policy targets for an
INCREASE of RES-E!

(e.g. RES-E directive of the EC to

Increase the share of RES-E from 12%
to 22% until 2010)



- What is the problem? _TU
Which instrument fits best?

1

e — .

Answer depends
on
POLICY
OBJECTIVE
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MAJOR PROBLEM:

* with respect to:
* renewable targets
 Financial incentives
e Credibility for investors
*Transfer costs!
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%" POLICY STRATEGIES et

{ 2. SURVEY ON ~U

REGULATORY VOLUNTARY
C It G tion-based ° RPS o National generation targets
??i?/(gny_ eneration-base o Quota-based TGCs
strategies |Investment focused * Bidding/Tendering » Nationl mStg:Steltzn o capacty
o feed-in tariffs, e Green Power Marketing
Generation-based ate-based incentive e Green tariffs
Price- o Net metering e Solar stock exchange

driven =TT e Contracting
strategies Investment focused e Shareholder progr.

e Tax Incentives * Contribution
e Bidding

e NGO-marketing
e Selling green buildings
Other - e Retailer progr.
e Financing
e Public building prog.
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3. REQUIREMENTS le
TO SUCCESSFUL STRATEGIES ~cwmwasmmm

(

Costs (EUR/ kW)
efficiency)

Major objectives:

e INnCcrease the
amount of

electricity from
renewables and

e reduce costs!

MW /Number of plants'
(=effectiveness)
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STATIC COST

RESOURCE CURVES M _

EURO/
kWh

Uncertainty

more expensive

\ capacities

cheapest capacities

>
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o WORK

EURO/
P Costs »

I:)Fix

kWh Qout



£y HOWQUOTA-BASED o
£%%  TRADABLE GREEN 1M _

CERTIFICATES WORK
/

EURO/ Costs ./

KWh /

I:)Var
?

kWh QUOTA
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All regulatory promotion strategies --
Quota-based TGC systems, Feed-iIn
tariff systems, rebates -- create

artificial markets

and cause

transfer costs (additional costs)
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Why Is It Important to
minimize these additional costs?

These additional costs have finally to be
paid by the final customers

(regardless which promotion scheme is
chosen)
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Minimise additional costs for consumers = Producer
Surplus + Generation costs - Revenues electricity market

Price, costs

[Euro/MWh] MC (Static

cost curve)

Pmc

MC ... marginal
generation costs

Pele ... Market price for
(conventional)
electricity

price of <

certificate

A pvc ... Marginal price
for green
electricity (due to
quota obligation)

p ele e — — —— —

Generation Costs (GC)

>

quantity
Quota Q [Mwh]
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The lower the costs are which have
finally to be paid by final customers

the higher will be public acceptance

the larger will be the amount of
additional electricity generated from
RES.



The simulation tool Green-X
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Increasing the share of ES-E in 3 dynamic
Widdew T

EU-Project Green-X
DG Research
Web: www.green-x.at
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The toolbox Green-X
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The simulation tool Green-X
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EU-Project Green-X
DG Research
Web: www.green-x.at
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... to simulate various policy
strategies for the promotion of
RES-E In a dynamic framework

on a national or international

level (considering DS-effects)

(Current: EU-25, end 2006: EU28,
future: EU 39777?)
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THE . POLICY* TRACK U
OF EEG EU PROJECTS 1% _

1999

2001 2003

2005 2007

ELGREEN

Temeenx

theoretical modeling

TRACK:
GREEN-NET
PROG-RE%
FUTURES-E

empirical application
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EFFECTIVENESS VS COST

Costs (c/kWh)
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%"WP VS cOSts of new kWh =

Costs of promoted RES-E versus costs of "new" RES-E

-
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Costs of promoted RES-E (all plants)

DE B Costs of promoted RES-E (new installed plants)
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WIND: INSTALLATIONS PER YEAR

Yearly specific wind installations
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1 Use a stepped FIT and calculate
starting values carefully

2 Decrease
over timel

to
3 I z I. t.
higher efficiency < : P lower efficiency  efficiency indicator
: -
reference plant
(100% efficiency) I

uuuuuuuuuuuuuuuuuuuuuuuuu
[[[[[[[[[[

efficiency indicator
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%% FOR QUOTA-BASED TGC'S s

EURO/

o

t 1 Penalty >> MC 2 Ensure fong-
Cfm ——— - term planning
; .
= horizon!
qu 3 Focus on

Marginal Nnew plants
Costs

Market price




MAJOR PITFALLS “U
%‘ﬁé’%”’“ FOR QUOTA-BASED TGC'S s

1 Market is to small:

e.g. In a small country for one technology
with very limited potential -> Non-Liquid
because every single plant is known (e.g
Flanders (BE))

2 Windfall profits for existing capacities
(e.g Flanders (BE), Sweden)

3 Penalty i1s to low (e.g. UK)

4 Planning horizon to short (e.g. UK 2003,
ltaly)



QUOTA: EXISTING —

£ S NEW CAPACITY Y.

Windfall profits A Quota
Market cleari
price = price of \ —
certificate \

_ PS Total
= ta
; Quo
= PS
o A Quota
2,

Existing capacity
—

Total QUOta [GWh/year]
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IMPACT OF THE SHAPE
OF THE COST CURVE

iU
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® [cent/kWh]

Producer Surplus

Biomass

oc. B

Costs

Quota

[GWh/year]
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COST DEVELOPMENT
FOR PV
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FOR PV
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6000 B Spent money per KWp
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Competition among manufacturers exist

Most important argument for TGCs: it Is assumed
that they foster competition between generators
Objective of competition -> competitive prices

competitive prices:
Prices = marginal costs (of generation)

Currently:
certificate prices > average feed-in-tariffs

No indicator for real competition in TGC markets!

-> Utilities are in favour of TGC because they
can make more money in TGC markets !
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No “One size fits all” approach!

Careful design of a strategies:

by far the most important success criteria!

There should be a clear focus on NEW capacities!

To ensure significant RES-E deployment in the long-
term, it Is essential to promote a broad portfolio of
different technologies

For FIT: Consider , learning® by a dynamic component!

Ensure credibility of the system! Avoid , stop-and-go*
approaches

IMPROVE THE CURRENT SYSTEMS!



DYNAMICS FOR FIT _
{m AND INVESTMENT U
©»  SUBSIDIES IMPORTANT! eweeomasr

RES-E-costs

Support
must
decrease!

conventional electricity prices

electricity prices,

RES-E-costs

time
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e |Instead of harmonisation: Stimulate/Foster
competition between promotion schemes/between
countries: Which system/where provides new
RES-E capacities at lowest costs for society?

« Exchange lessons learned for improvement of
strategy design!

o Currently, for feeding electricity into the grid a
well-designed (dynamic) FIT provides a certain
deployment of RES-e fastest and at lowest costs
for society

« However, for sustainable policy -> parallel focus
on demand-side conservation of high priority!
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INTERESTED IN
FURTHER INFORMATION?

WWW . eeg . tuwien . ac . at
WWW . green-=x . at
SRz Www . optres . thg . de
113} i o E-Mail to:
v4/) B Reinhard.Haas @ tuwien. ac.at






