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CORE MOTIVATION:

Policy targets for an
INCREASE of RES-E!

(e.g. to increase the share of RES to
20% until 2020)
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MAJOR PROBLEM:

* with respect to:
e renewable targets
* Financial incentives
e Credibility for investors
*Transfer costs!
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2. Survey on policy
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strategies

REGULATORY

VOLUNTARY

National generation targets

National installation or capacity
targets

» Green Power Marketing
* Green tariffs
» Solar stock exchange

Capacity- | Generation-based
driven s
strategies | Investment focused  Bidding/Tendering
Generation-based
Price-
driven
) * Rebates
strategies
J Investment focused * Soft loans

e Tax incentives

» Contracting
e Shareholder progr.
» Contribution
* Bidding

Other

 NGO-marketing
» Selling green buildings
* Retailer progr.
* Financing
» Public building prog.
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Answer depends .
OBJECTIVE

POLICY
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TRANSFER COSTS

All regulatory promotion schemes

(Quota -based TGC systems, tendering
systems, Feed -in tariffs) create an

artificial market

and cause

transfer costs (additional costs)



. L
\ nergy
conormics
TECHNISCHE UNIVERSITAT WIEN

|t 1S Important to minimize
these additional transfer costs.
Why?

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

(regardless which promotion scheme Is
chosen)
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Method of approach =

(EU-project GREEN-X)

STATIC COST RESOURCE CURVES

EURO/
kWh

Uncertainty

more expensive
capacities

cheapest capacities

Poteatial of RES



How to minimise transfer
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Minimise additional costs for consumers = Producer
Surplus + Generation costs - Revenues electricity market
Price, costs _ _
[Euro/MWh] ( - Avoided External costs) , MC (Static
cost curve)
Pmc (i -
. MC ... marginal
. generation costs
price of
Pele ... market price for
certificate (conventional)
electricity
pvc ... Marginal price
p e for green
ele electricity (due to
_ oligat
Generation Costs (GC) Auota obligation)
>

Quota Q Quantity kWh)
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The lower the additional costs
(=transfer costs) are which have
finally to be paid by electricity

customers

the higher will be public acceptance

the larger will be the amount of
additional electricity generated from
RES.
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An example from the conventional
electricity market:

Currently in several countries (e.qg.
Germany, Belgium) customers are fed
up with the high profits the large
Incumbent utilities make inthe  “free”
market

they request a re -regulation of
electricity prices!
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3. Objectives OT le

Major objectives:
* Increase the
amount of

electricity from
renewables and

e reduce costs!

MW /Number of plants

(=effectiveness)
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4. GO-Trade vs FITS 'U

Market clearing
price = price of
certificate

[€Ecent/kWh]

EXISTING VS NEW CAPACITY
Windfall profits A Quota

N \ —

PS Total
Quota

PS
A Quota

EXxisting capacity |

—_—

Total Quota [GWhiyear]
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II\/IPACT OF THE SHAPE

“ OF THE COST CURVE 1M

N
®  [cent/kWh]

Producer Surplus

oc. B

Costs

Biomass

Quota

[GWh/year]
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£5% OF THE COST CURVE 1M

A

Small Hydro

Producer Surplus

Biomass pure

Costs

Quota [GWh/year]
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Guarantee -of-Origin

trade
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[Cent/kWh]

p Ele

A

Quota reached with
trading system

Pg ---Electricity market price \

Justified amount
of support

Cost curve
with risk risk
premium premium

m Cost curve
" without risk

|
“®®  premium

Justified amount
to be [supported!

¢

"Réw tapatity
Installed

Existing capacity

EEEEEEEEREREED

Actual amount supported

Total Quota

KWhiyr

v
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[Cent/kWh]

p Ele

Total Quota

Quota reached with Cost curve _
trading system with risk risk
premiu m premium
\ \ llllll
Pge ---Electricity market price = Costcu
= without risk
EEEEEEN pemlum
A .
mmmb
/ Actual support!
----------
Existing capac pacity
4—’ installed
Amount supported kWh/yr
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[Cent/kWh]

p Ele

A

Pere ---Electricity market price

Total amount of support due to
technology-specific feed-in
tari

o _ EEEEEEEENEN
Existing capacity =
e
.IIIIIIIIIII.

i
///////// -

New capacity
Installed

Cost curve
without risk
premium

Amount supported
Total Quota

KWhiyr
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Two possibilities of off

grid connection:

-shore

E xisting grid

~Individual connection lines

Existing boundary

DEEP

SHALLOW < >

SUPER-
SHALLOW °

Common connection line
(Cost socialized via grid tariff)

/

E xisting grid

New boundary
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for Large-Scale DG/RES Integration

Status quo: _Different boundaries between DG/RES power plant and

........
Smar scale g, py

hydro power ¢

Existing
Transmission grid

Transmission grid
reinforcement

Transmission grid
connection

Distribution grid
area

Existing
Distribution grid

Distribution grid
reinforcement

Distribution grid
connection

the grid infrastructure

New connection
RES-E line
Technology

Super - Shallow |

< L

Shallow

Cost allocation

Deep

—!'-D—‘(:)—

Existing Grid
Infrastructure

Large-Scale Distributed Generation

Different DG/RES-E Connection Boundaries
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Instruments & competition (1)

conventional electricity market: To maximize
profits utilities merge to avoid  competition

hard to imagine that a European-wide TGC market
will work disconnected from these large
Incumbents

TGC markets: Why should competition work if it
does not in the conventional electricity market?

Utilities/generators are in favour of TGC because
they can make more money and control the market,
the construction of new plants much better
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o Careful design of a strategies:
by far the most important success criteria!

e There should be a clear focus on NEW

and-go“ approaches
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RES-E-costs
s
8, Support
= 4@ Mmust
2 O decrease!
O w
S I ~conventional electricity prices
L [

time
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* Meeting emissions reduction targets requires
development of a broad portfolio of

renewable energy technologies.

These technologies are at different cost levels.

* The experience gained so far

has demonstrated that the costs of technologies
fall with increasing experience.

e The proposed Directive does not directly encourage
Member States to pursue policies which contribute
towards the development of such a portfolio.

It would be valuable to envisage complementary
policy measures to meet this objective.



#2= 7. Conclusions (3) TV

ISCHE UNIVERSITAT WIEN

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 of lessons learned: Improvement of
strategy design must build on learning

Currently, a well-designed (dynamic) FIT system
provides a certain deployment of RES- e fastest and
at lowest costs for society. We expect GO Trade to

be a very expensive way to promotes RES

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

_ +« Download reports from:
Wwww . eeg . tuwien . ac . at
WWW . green-x .-at

www . optres . fhg . de

} - E-Mail to:

Reinhard.Haas @ tuwien. ac.at



