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Electricity Industry Under Pressure From
Crises and Transitions
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BUSINESS CHALLENGES
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Mixes of Market and Politics

New electricity generation
capacity in the EU 2011 160
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Fig. 7 ETS-induced changes in the EU-20 merit order at 20 €4 and 2006 fuel prices
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Both Conventional and Renewable
Investors are in Trouble

Conventionals
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TOP 10 GLOBAL PV CELL MANUFACTURERS 2006, 2010
(RANK ORDER BY CAPACITY)

2006 +46% per year 2010

Company Capacity (MW)  Company Country Capacity (MW)
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1. JA Solar China 1,900
2. Suntach China 1,620
3. Sunlech | China 3. First Solar US | 1,502
4. Motach 4. Yingli China 1,100
5. Solarworld 5. Trina Solar China
6. China Sunergy | Chi 8. Q-Calls | German 1,000
7. Canadian Solar China

8. Motech Taiwan ’
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g.

&
3
2

3

g

o
=

8. Isofoton
121

9. Ginlech Taiwan
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10. Sanyo Electric

115 10. JinkoSolar China
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Wind Turbine Manufactures

Vestas, Denamark (12.7 marked Share 2011)

Sinovel, China (9)
GoldWind, China (8,7)
Gamesa, Spain (8)

Enercon, Germany (7.8)

GE Energy, US (7.7)
Suzlon, India (7.6)
GuoDian, China (7.4)
Siemens, Germany (6.3)
MingYang, China (3.6)
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Smart Grids, crossover between el
and IT

Today's Electricity Tomorrow's Choices
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Top-down supply system

(central control)
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Prosumer Systems
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Sustaining (ST) versus
disruptive technologies (DT)

Figure 1.1 The Impact of Sustaining and Disruptive Technological Change

Product Performance
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Develop robust strategies

*Be good at political as well as
commercial strategising

*Be prepared for «xnormal»
global production logic

6‘ef5 0/

*Take part in the new end-user
dynamic — with appropriate
organisational design!

— Parallell to media - paper
and digital — need to be In
both
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POLICY CHALLENGES
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A Plea for Greening by Carbon Pricing

Price

_ Supply with
_ =" Green subsidies

emand without
Green subsidies

Demand with
Green subsidies

Cons. Quantity
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The problematic effects of green and

white certificates From Bye 2013
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Can Carbon Pricing Realistically
Drive Greening?

€/tonne
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El-price

Price necessary
to drive
technology

Price acceptabl
to majority
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Economics and Politics
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The learning effect
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Dumping Effects of Renewables

Dumping effect
of renewables
volume

™\
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Static Efficiency: IEA Example

@ Least cost solutions  Energy projections based on
@ Rapid discounting of future least cost solutions going
: : forward
= basically business as usual Ryr—
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http://upload.wikimedia.org/wikipedia/en/1/1c/CumCF.jpg

Dynamic Efficiency IEA Example

m Energy projections based on « Learning curves for energy
learning curves going forward technologies

m Scenario made by IEA 1997

Technology Path with Fuel Cells, PV and Wind Electric Technologies in EU 1880-1895
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Policy as a Transition Tool

«Competition Policy,
«Access policy
*Monopoly regulatio

pOIiCy etc. Carbon taxes/emissions
ding?
volume _ ra
NIC.he market Certificates? ~
pOI |Cy / Auctions?

Feed in

Technology

subsidy policy <j

R&D policy g
<~ time >
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EURO CHALLENGES
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Regional or North European
Markets?

ey, Summer 2012
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| Determines Price Diff
Determines LTMC : Between Nordics and Cont.
A | A
4 Determines STMC A : ( )
A |
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When can we add up the merit
order curve?

The Nordic Power System

Production capability, normal year o == == Marginal costs (MC) after mission trading (ET)
Incremental MC after ET bt bafore re-ranking mert order
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Y v Fig. 7 ETS-induced changes in the EU-20 merit order at 20 €/ and 2006 fuel prices

http://ec.europa.eu/competition/sectors/energy/impact _assessment _annexes 12 13.pdf
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http://ec.europa.eu/competition/sectors/energy/impact_assessment_annexes_12_13.pdf

Grid Connections Nordics-
Continental Europe
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Causal loop diagram illustration of the various feedback
processes in the Nord Pool market, including real-time,
spot and futures market (Source: Klaus-Ole Vogstad)
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A Tall Order for Petro-Norway

_ IPCC — Sustainable Levei T 2

Klimagassutslipp tonn CO,,,,/innbygger
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