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The Challenge of Transition
(IEA-Genie Model runs 1997)
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Technology Path with Fuel Cells, PV and Wind

hydro
conv.coal

nuclear

adv.coal
ngcc

fuel cell

wind

pv

pv-h2

0

5000

10000

15000

20000

25000

30000

35000

40000

1995 2005 2015 2025 2035 2045

TWh

Total system cost:
9106 billion US$



3

Support systems and Learning
Curves

IEA 2002
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Static and dynamic efficiency
focus in phases of the prod. cycle

Experimentation
Learning
uncertainty

Optimisation
Efficiency
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Transformation
exit

Static
efficiency
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Innovation
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Sequential application of
regulatory instruments

R&D policy

Technology 
subsidy policy

Niche market
policy

volume

time  

•Competition Policy, 
•Access policy
•Monopoly regulation
policy    etc.



Feed in tariffs in Germany and Certificate prices in Sweden
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Feed in:
•Differntiation
•Stability?
•Strong boosting
•effect

Certificates:
•Non-differentiated
•Low cost?
•Market exposed

 

€ Cent

0 5 10 15 20 25 30

W1= Fir st f iv e  ye a rs

W2 = A fte r 5  ye a rs

W3 =  A f te r 6  ye a rs and l at er

W4= Offs hore  wind f i rst  10  ye a rs

W5 = Of fsho re  wi nd af ter  10  ye a rs

B 1= Up t o 150 KWh

B2 =Up to  5 M Wp

B3 = Up to  2 0 M Wp

H 1= Up t o 150 KWh

H 2= Up to  5 M Wp

H3 =Up to  5 0 M Wp

G1=Up to  5 00 KWh

G2 =Fr om 50 1 kW to 5M W

GT 1= Up to 5M W

GT2 = Up to 10 M Wp

GT 3 = Up to  2 0 M Wp

GT 4= Up to  5 0M W

P V 1=Y e arl y re duc ti on o f ta ri ff  

P V 1=Up to  3 0 KW

P V2 =Up to  10 0 KW
 

 
 
 
 
 

Elcert market 
price Low 
(1,07) KWh

Elcert market 
price High 
(2,72) KWh

2 € cent el price 
included
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Support systems and Learning
Curves

R&D

Potential support from 
Certificates

El-Market-basert pricing

Potential support from 
Feed in
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An argument for Europeanisation: 
Ricardian trade advantages

Costs

Volume Volume Volume

Nation 1 Nation 2 Nation 3



9

An argument for Europeanisation: 
Possibility for Technology
differentiation

Larger market
Greater scope for specialisation without
efficiency loss
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Who are the main actors?
Green energy
industry

Environmental
Movement/ NGOs

Local districts Energy industry

Energy consuming
industryEU commission

National
government
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What are their main goals?
Green energy
industry

Environmental
Movement/ NGOs

Promoting 
green energy

in specific form

Gaining support

Local districts Energy industry
Local 
siting
issues

Local 
employment

effects

Building European 
and global

commercial 
competitiveness?

National
government

Energy consuming
Industry & consumers

Minimising costs,
Increasing 

security of supply

Fulfilling 
Kyoto
obligations

Building 
National
champions

Minimising costs
Increasing 

security of supplyEU commission
Building European 

champions
Building European 

(market) arenas
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What are their main goals?
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Monopolist Competitive
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Contestable Semi-
Integrated Market

European
oligopoly

Europe
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arbitrage
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Variation from supplier to input 
technology

European scale and 
scope

(input technology)
Mainstreaming European 

best practice
Building momentum 
towards global 
competition
Advantages of optimal 
location & technology

National market 
segmentation

(supplier)
Segmented arenas for 
national technology 
development
Pluralistic European 
industry development 
Securing “right” 
distributive effects


