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Generation capacity in Europe
will stay tight

Different sources e.g. Union for the Coordination of Transmission of Electricity 
(UCTE), Cambridge Energy Research Associates (CERA), IEA expect 
capacity bottlenecks

Major drivers for capacity bottlenecks:
– Ageing power plants

– Volatile gas prices (driven by oil prices)

– Supply constraints for power plant components, 
scarcity of consented sites

– Lengthy approval procedures for interconnector extensions

– Political risks threatening investment plans for power plants and networks

– Special drivers: 

• Nuclear phase out in Germany

• Large Combustion Plant Directive (LCPD) in UK

• Increased peak-load demand in France

• Volatile hydro reservoir levels in Spain, Scandinavia, Austria, Switzerland

• Decommissioning of old nuclear reactors in new EU member states
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Europe 
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Europe’s total generation capacity:
800 GW

Countries

Germany 
France
Belgium
Netherlands
Austria
Switzerland
UK
Spain
Portugal
Italy
Norway
Denmark
Finland
Sweden

Poland
Czech Republic
Slovakia
Hungary
Romania
Bulgaria
Balkan (5)
Greece

136

60

131

201

185

53
37

803 GW

Nuclear

Lignite

Hard coal

Gas/Oil

Water

Other renewables
Wind

Sources: BCG, RWE

Generation structure 2007
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Europe has an “age problem”

Last boom for the construction of conventional
and nuclear power plants was in the 80s
– Since then mainly gas fired power plants have been built

– Ca. 40% of thermal and nuclear power plants older than 25 years

Hard coal plants
– Ca. 60% older than 25 years

– Replacement of all these (old) plants needed by 2030
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Ageing power plants
throughout Europe …

Age structure of power plants in Europe in 2007 in GW

Sources: BCG, RWE
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EU 27, Norway, Switzerland
Sources: BCG, EURPROG, UCTE, RWE, 2006

GW

… resulting in a dramatic need for
new thermal power plants by 2030
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Need for capacity per country

Sources: BCG, RWE, 2006
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Increased imbalance between supply 
and demand has resulted in very 
volatile spot prices in Europe

Germany [€/MWh] Nordpool [€/MWh]

France [€/MWh] UK [€/MWh]

Source: Bloomberg
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UCTE expects severe capacity 
shortage by 2020

59 61 61 61
65 68

42 43

-10
-4

Basis: third Wednesday 11 a.m.; 25 European countries
Domestic generating plant capacity Europe: 623.2 GW (Jan. 2007);
Estimated net generating plant capacity for 2007-2020 (UCTE), underlying consumption growth 1.8% p.a.
Source: UCTE (Jan. 2007)

Reserve Capacity in GW
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CERA expects capacity bottleneck
in Europe as soon as 2009 (I)

“With solid demand growth and decommissioning plants underway,
European electricity supply will be strained. The countries receiving 
investments won’t always be the markets where capacity will be needed,
and some project pipelines seem inadequate in the face of impending 
retirements and projected increases in peak demand.” 

“For the EU 15 as a whole, CERA sees a declining reserve margin, even
after accounting for new projects. If only those projects currently under 
construction are built, the electricity market would be short of around
26 gigawatts (GW) in 2010 and the EU 15 reserve margin would fall
from 22 percent currently to around 10 percent in 2010.”

Source: CERA, 2006
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CERA expects capacity bottleneck
in Europe as soon as 2009 (II)

CERA definitions:
Reserve margin is the difference between dependable capacity and peak demand divided by peak demand. 
Dependable capacity is firm capacity at peak; CERA’s forecast includes existing plants or plants under construction.

Source: CERA, 2006

EU 15 reserve margin calculated by CERA
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Proposed new plants with different fuel 
mix in each country – Gas projects are 
dominant

Scandinavia 

Wind, hydro, other

Nuclear

Gas, cogeneration

Lignite

Hard coalDenmark

UK

Iberia

France

Benelux

Germany

Alps

Italy

Poland

Bulgaria 

Romania

Czech Rep.

Balkan

Slovakia

Sources: BCG, RWE, 2006

in GW
Projects > 300 MW by 2012
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But only 60% of the proposed gas 
power plant projects (by 2012) are 
realistic …

… due to volatile gas prices and problems
to secure critical components e.g. gas turbines

Sources: BCG, RWE, 2006
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13 GW 10 GW

25 GW
15 GW

90 GW
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~ 55%

~ 100%
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~ 60%
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Coal will provide largest share of 
generation worldwide …

Sources: IEA, Morgan Stanley Research 2007
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coal comprising the greatest portion. This is 
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Oil Gas Coal*

Reserves/Production rate

… because coal is abundant relative to 
other fuels

Source: BP 2006, Morgan Stanley Research 2007
*Coal = Hard coal and lignite

41

65

155 Implied number of years 
reserves would last if 
production continues

at present levels
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CO2 -reduction through higher 
efficiency essential for hard coal plants
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art technology 
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Efficiency
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2010 2020
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669g CO2/kWh

288g coal/kWh

30%
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Attractiveness of coal and gas differs
in Germany and the UK 

Germany UK 

1 Including renewables and CHP
2 Oil, OCGT, Hydro, etc.

Large proportion of low marginal cost
plant from nuclear, lignite, CHP and wind
Load factor for new coal plant somewhat
higher in Germany than in UK 

Higher share of high marginal cost plant

New gas plant in UK has significantly
higher load factor than in Germany
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6 3

13

0.5
1
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25
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Tight European engineering capacity

1 1990 – 2005: plants with a gross capacity over 150 MW
2 2006 – 12: new-construction projects with a capacity >300 MW
Sources: UDI, Platts, RWE, BCG 2006

Construction programmes for new coal-fired power plants are a 
challenge for engineering companies’ capacities. 

New construction of coal power plants over time (Europe)1, 2

1990 – 94 1995 – 99 2000 – 05 2006 – 12

Lignite

Hard coal

Average 
in GW p.a.

1.5 1.6 0.7 5.3
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Construction companies are also short 
of personnel

Sources: BCG, RWE, 2006

Challenges in new construction Challenges in operations

Full-time equivalent (illustrative) Full-time equivalent (illustrative)

2005 2007 2009 2011 2013 2015

Current engineers Engineers needed for
new construction projects

2005 2007 2009 2011 2013 2015

Employees 
needed

GapNatural demographic 
development of 

staff
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Construction companies are also 
constrained due to China’s demand

Source: Alstom, Power in China – Analyst day 12.03.2007

China has the 2nd largest installed base in the world and is growing fast
Thermal (esp. Coal) will remain dominant in the foreseeable future

Installed capacity by fuel type
2005

Wind < 1%Nuclear 1%

Hydro 

23%

Thermal

76%

319

622

860

2001 2006 2010f

Total installed capacity in GW

>10%

CAGR
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Due to limited producer capacity 
essential components are scarce

1

Key power plant 
components

1 Transformers

2 Control technology

2
3

Steam turbines3

High pressure piping4

4

5 Steam generators

5

6 Cooling technology

6

7

Flue gas desulphurization7
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Scarcity drives costs: New-build
power station costs up 30%

"The global boom in coal-fired generation equipment orders, rising material costs and 
margin improvement by suppliers have forced new-build power station costs up by as 
much as 30% since 2005", European power plant developers told Platts April 20.” 

“The hikes have come in two waves. Power generation equipment prices fell over a four-
year period to 2004 as orders were few and far between, and competition among the big 
suppliers – GE, Alstom and Siemens – was fierce.” 

"Over the next 18 months to mid-2006 prices rose about 15% as suppliers sought to 
improve margins," said an independent developer with several CCGT projects in 
continental Europe. "And now we've seen another 10 – 15% increase on the back
of rising material costs, especially steel, and rising sub-contractor costs." 

“Some suppliers are refusing to fix the price of contracts in full until an order is firm, the 
developer said. "We are seeing some quotes in the market where suppliers are taking key 
items like boilers out and saying 'it is what it is when you place your actual order'. So you 
can sign a contract not knowing what the full price impact will be six or nine months later." 
For a number of years, given low orders, capacity in specialist manufacturing centres
(such as for boiler tubing) was steady. Now orders are ramping up, existing capacity is 
stretched." 

Source: Platts 23.04.2007
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Last but not least: Political risks 
impeding investment plans
Europe

Emissions Trading: National Allocation Plans 2008 – 2012 with reduced number of free 
certificates for generators, further significant reduction expected post 2012

Discussion of ownership unbundling of power networks

Germany
Emissions Trading: No guarantee of grandfathering for replacement plants post 2012

Tightening of anti-trust legislation

Phasing out of nuclear plants

Eastern Europe
Political uncertainty as regards liberalisation, privatisation and support for new entrants
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Germany
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UCTE expects capacity bottleneck
in Germany from 2015 onwards

10

9

10 10

8
9

7
7

1
2

Basis: third Wednesday 11 a.m.
Domestic generating plant capacity Germany: 122.3 GW (Jan. 2007);
Estimated net generating plant capacity for 2007-2020 (UCTE)
Source: UCTE (Jan. 2007)
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5% =
Minimum 
Reserve
capacity

Reserve Capacity in GW
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Considerable replacement needed in 
Germany - including nuclear phase out

Note: Including plants currently under construction. General plant lifetime is 40 years. Decommissioning of nuclear power plants 
under the terms of the German government’s nuclear phase-out program.

Age-related reduction in existing power plant capacities (in GW)

Water

Nuclear

Hard coal

Gas

Lignite

Others 45 GW to be replaced 
between 2010 and 2020
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2005 2010 2015 2020 2025 2030
Note: Including plants currently under construction. Decommissioning in each case after 40 years. If the remaining periods of 

operation for nuclear power plants specified in the German government’s nuclear phase-out program are stipulated, the 
replacement requirements up to 2020 will be higher.

Age-related reduction in existing power plant capacities (in GW)

Water

Nuclear

Hard coal

Gas

Lignite

Others 35 GW to be replaced 
between 2010 and 2020

Considerable replacement needed in 
Germany - excluding nuclear phase out
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Phase out of nuclear power plants
in Germany is another tightening factor
Plant lifetime based on residual electricity generation

Obrigheim
Biblis A
Neckarwestheim-1
Biblis B
Brunsbüttel
Isar-1
Unterweser
Philippsburg-1
Grafenrheinfeld
Krümmel
Gundremmingen B
Gundremmingen C
Philippsburg-2
Grohnde
Brokdorf
Isar-2
Emsland
Neckarwestheim-2

TWh remaining by 2000
according to Nuclear Energy Act

14
62
57
81
48
78

118
87

150
158
161
168
201
201
218
231
230
236

1970 1980 1990 2000 2010 2020 2030

RWE asked for 
transfer of 30 TWh 
from Mülheim-
Kärlich to Biblis A
(lifetime extension
till mid 2011)

Replacement of
more than 20,000
MW in nuclear
power capacity 
required!

2006
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Germany as net exporter of electricity
is the "swing" market in Europe

GermanyGermany

∑ Import 53,399
∑ Export 61,923

584584 437437

2,2662,266

19,26019,260

5,0335,033

18,07318,073

405405

15,37115,371

494494

Poland
1,046Nether-

land
325

France
16,232

Switzerland 
1,572

6,995
Austria

13,022
Czech 

Republic
Luxembourg

785

Sweden
3,100

Denmark
10,322

Belgium

Electricity transfer
(annual amounts)

Net transfer capacities - Winter 2006/2007, 
working day, peak hours (non-binding values)

Import ExportSource: Verband der Netzbetreiber – VDN – e.V. 2006
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UK 
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Substantial investment in capacity 
needed in the UK to replace shut 
downs and meet rising demand

Generation capacity development 
with no new build

New Build Required to Maintain 
20% Capacity Margin

Approximately 20-40 GW of new capacity (= 25-50% of total capacity) will be required by 
2020 to maintain margins
Market fundamentals support a sustained return of value to the generation sector
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Large combustion plant directive (LCPD):
Shut down of 13 GW by 2015 (or earlier) in UK

12,97221,997257134,969Total

No FGD1,3000121,300OilE.ON UKGrain
No FGD1,0000121,000OilRWE npowerFawley
No FGD2,0000132,000OilRWE npowerLittlebrook
Fitted039313393CoalUskmouth PowerUskmouth
Under construction052012520Coal/OilAESKilroot
Under construction01,500131,500CoalRWE npowerAberthaw
No FGD1,1520241,152CoalScottish PowerCockenzie
Contractor selected02,304142,304CoalScottish PowerLongannet
N/A01,320121,320CCGTScottish & Southern EnergyPeterhead
Fitted02,000242,000CoalEDF EnergyWest Burton
Contracting01,000121,000CoalInternational PowerRugeley
No FGD1,0000121,000CoalE.ON UKIronbridge
Fitted02,000142,000CoalE.ON UKRatcliffe
No FGD2,0000142,000CoalE.ON UKKingsnorth
No FGD1,5200241,520CoalRWE npowerTilbury
No FGD2,0000142,000CoalRWE npowerDidcot A
Under construction02,000142,000CoalScottish & Southern EnergyFiddlers Ferry
Under construction1,0001,000242,000CoalScottish & Southern EnergyFerrybridge
Fitted02,000142,000CoalEDF EnergyCottam
2 units fitted02,000142,000CoalBritish EnergyEggborough
Fitted03,960163,960CoalDrax PowerDrax

FGD3 status

Capacity 
Opted out2

(MW)

Capacity 
Opted in1

(MW)
Number 
of plant

Number 
of boilers

Installed 
Capacity 

(MWe)FuelOperatorInstallation

1 Compliant with emission limits in LCPD 
2 Limitation of operating hours to 20,000 between 01.01.2008 and 31.12.2015. No requirement to fit FGD
3 FGD: Flue gas desulphurization
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Central
Eastern Europe 
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0.7
0.5

1.0
1.1

1.51.5

2.1
2.22.22.2

UCTE expects capacity bottlenecks
in Czech Republic by 2020 …

Basis: Third Wednesday 11 a.m.
Domestic generating plant capacity Czech Republic: 16.3 GW (Jan. 2007);
Estimated net generating plant capacity for 2007 – 2020 (UCTE)
Source: UCTE (Jan. 2007)
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… a negative reserve margin
in Hungary by 2015 …

-4.1-4.2

-1.9-1.8

0.3
0.60.70.9

0.60.8

Basis: third Wednesday 11 a.m.
Domestic generating plant capacity Hungary: 8.1 GW (Jan. 2007);
Estimated net generating plant capacity for 2007 – 2020 (UCTE)
Source: UCTE (Jan. 2007)
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… and a negative reserve margin
in Poland by 2020

-7.9-7.8

0.7

3.03.5

6.8

3.8

6.9

4.2

7.4

Basis: third Wednesday 11 a.m.
Domestic generating plant capacity Poland: 32.4 GW (Jan. 2007);
Estimated net generating plant capacity for 2007 – 2020 (UCTE)
Source: UCTE (Jan. 2007)
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EU membership forces closure of 
nuclear power plants in CEE countries
Bulgaria

Nuclear power plant Kozloduy
Closure of blocks 3 and 4 (440 MW each) by 01. Jan. 2007 

Slovakia
Nuclear power plant Jaslovske Bohunice V1
Closure of block 1 (220 MW) by 31. Dec. 2006 
Closure of block 2 (220 MW) by 31. Dec. 2008 

Lithuania
Nuclear power plant Ignalina 
Closure of block 2 (1,360 MW) by 2009
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Lignite is a key fuel in CEE markets to 
resolve the capacity issue

RWE’s lignite position and experience gives us a competitive advantage
for upcoming privatization projects in CEE countries.

0

3

5
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25

31

34

62

178

49

Croatia

Kosovo

Slovenia

Bosnia and
Herzegovina

Macedonia

Hungary

Bulgaria

Romania

Serbia/Montenegro

Czech Republic

Poland

Germany

1 Source: “Energy Statistics of OECD and Non-OECD Countries”, Edition 2006; 2 Source: “Euracoal”; RWE
3 Share of lignite in total power generation; Source: VDEW, RWE

Lignite coal in selected CEE countries and Germany, 2005

Production1 (mt) Reserves2 (mt)
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350

1,700

5,000

3,400

2,500

3,000

2,500

130

1,200

41,000
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18,000

Importance of lignite3

13%
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35%
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65%

49%
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Back up
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UCTE System for evaluating the 
Remaining Generation Capacity
in Europe 
Minimum criteria: "For an individual country, remaining capacity
should be at least 5% or 10% of the national generating capacity."

Hydro power stations
Nuclear power stations
Fossil fuel power stations
Renewable energy sources (other than hydro)
Not clearly identifiable energy sources
National generating capacity
Unusable capacity
Reserve capacity
Outages and overhauls (fossil fuel power stations)
Reliable available capacity
Load
Remaining capacity

+
+
+
+
=
-
-
-
=
-
=

>5% – 10%

Source: UCTE
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2011/121,680Hard coalHamburg-MoorburgVattenfall

5,400Subtotal 2010

850Subtotal 2009

2,420Subtotal 2008

2,125Subtotal 2007

2011530GasIrsching 4E.ON

2010800GasEisenhüttenstadtGazprom/Soteg
2010400GasFrankfurt a.M.Nuon
2010400GasBocholtBKW Energie

7,875Subtotal 2011

2011675LigniteBoxbergVattenfall
2011690Hard coalHerne 5STEAG
2011750Hard coalMainzKMW
20111,050Hard coalDatteln 4E.ON
20111,100Hard coalRuhrgebietEWMR and others
2011800Hard coalNorddeutschlandElectrabel

2010/11150 – 600Compressed air storageNiedersachsenEnBW

2010700Hard coalDuisburg-Walsum10STEAG/EVN AG
20101,000GasMecklar MarbachIberdrola
20102,100LigniteBoA NeurathRWE Power

2009850Gas (CCGT)LingenRWE Power

2008400GasBraunschweigBraunschweiger Versorgungs AG
2008820Gas (CCGT)Irsching 5E.ON/N-ERGIE/Mainova
20081,200Gas (CCGT)Lubmin IConcord Power

2007125GasHamburg-TiefstackVattenfall
2007400Gas (CCGT)HerdeckeMark-E/Statkraft
2007800Gas (CCGT)HürthStatkraft
2007800Gas (CCGT)Hamm-UentropTrianel Power

Commercial operation 
presumably by

Net capacity in 
MWSource of EnergyPlanned locationCompany

Planned Power Plant Projects
in Germany (1/3)

Source: VDEW, April 2007
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Planned Power Plant Projects 
in Germany (2/3)

Source: VDEW, April 2007

3,650Subtotal 2014

8,700Subtotal 2012

2014800Hard coalStade/WilhelmshavenElectrabel

2014800Hard coalDörpenInternat. Investors

2014800Hard coalKielE.ON/Stw. Kiel

2013/14800Hard coalKöln-NiehlRheinenergie

2012100Hard coalBielefeldStadtwerke Bielefeld

2012400Hard coalDüsseldorfStadtwerke Düsseldorf

2012800Hard coalBrunsbüttelSüdweststrom/Iberdrola

2012 1,100Hard coalStaudinger 6E.ON/Stw. Hannover 

20121,600Hard coalLubminDong

2012800Hard coalBremen-Mittelbürenswb AG (Bremen)

Commercial operation 
presumably by

Net capacity 
in MWSource of EnergyPlanned locationCompany

2016 150Gas (CCGT)GuD-LichterfeldeVattenfall

2014 450Lignite/Hard coal
IGCC-Kraftwerk (CO2-free) 
(Location not announced) RWE Power

2012750Hard coalLünenSTEAG

2012750Hard coalLünenTrianelPower

2012800Hard coal
Berlin (definite location not 
announced)Vattenfall

20121,600Hard coalHammRWE Power
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Planned Power Plant Projects 
in Germany (3/3)

Source: VDEW, April 2007

open260GasLippstadt 
Stadtwerke Lippstadt/ 
Deutsche Essent

open800Hard coalNorddeutschlandSüdweststrom

Commercial operation 
presumably by

Net capacity 
in MWSource of EnergyPlanned locationCompany

~ 38,410Total
7,240

Subtotal
operation post 2014

open800Hard coalMannheim GKM 

open400GasRuhrgebietGesellschaft f. Stromhandel

open690Hard coalQuierschied/Saarland STEAG Saar Energie AG 

open800GasBayern (2 locations) Südweststrom

open400Gas
Südwestdeutschland/ 
MitteldeutschlandElectrabel

open410GasKarlsruhe EnBW

open660LigniteProfenMIBRAG 

open820Hard coalKarlsruhe EnBW

open1,200GasLubmin II Concord Power 
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open100WindNorth Norfolk, off Cromer
Norfolk Offshore Wind
(EDF Energy)

1,000Subtotal 2016

5,200Subtotal 2010

2,000Subtotal 2011

450Subtotal 2012

2,250Subtotal 2009

140Subtotal 2007

4,180Subtotal 2008

15,750Total

530Subtotal operation post 2016

open430IGCCHatfield CollieryCoal Power

20161,000Coal with CCSTilbury, Thames EstuaryRWE npower

2012450Coal with CCSKillingholme, LincolnshireEON UK

20112,000Gas (CCGT)Pembroke, south WalesRWE npower

2010800IGCCRiver Tees, Tees ValleyProgressive Energy

20101,600Gas (CCGT)Waterston, WalesMilford Power (Petroplus)

20101,200Gas (CCGT)Grain, KentEON UK

20101,600Gas (CCGT)Staythorpe, NottinghamshireRWE npower

2009350HydrogenPeterhead, Scotland
BP/Conoco Phillips/
Shell/SSE

20091,200Gas (CCGT)DrakelowEON UK

2008/2009700WindIsle of Lewis, ScotlandBritish Energy/Amec

2008470Gas (CCGT) cogenImmingham, HumbersideConoco

2008800Gas (CCGT)Marchwood, HampshireESB International

20081,010Gas (CCGT)Langage Energy Centre, Plymouth, DevonCentrica

2008100HydroGlendoe, Loch NessSSE

2008800Gas (CCGT)Uskmouth, Newport, SWalesCarron Energy

2007/20081,000WindThames EstuaryLondon Array

2007140Gasfired CHPGreenwich, LondonCDCE/TilfenLand

Commercial operation 
presumably by

Net capacity 
in MWSource of EnergyPlanned locationCompany

Planned Power Plant Projects in UK

Source: Platts, April 2006
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Planned Power Plant Projects 
in Germany/UK by fuel type
Net capacity in MW*

12965

21410

3885

600

10820

2680

0

2250

0

5000

10000

15000

20000

25000

Gas Hard Coal Lignite Other

Germany

UK

Germany

UK
Germany

UK Germany

UK

*450 MW included in Germany‘s Hard coal and Lignite capacity (not yet decided)
Sources: VDEW, Platts
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Cambridge Energy 
Research Associates CERA www.cera.com

Energy Industry Intelligence 
from Platts UDI www.platts.com

European Association
for Coal and Lignite Euracoal www.euracoal.be

International Energy Agency IEA www.iea.org

Platts -- www.platts.com

Statistics and prospects for Eurelectric
the European electricity sector EURPROG www.eurelectric.org

The Boston Consulting Group BCG www.bcg.com

Union for the Co-ordination 
of Transmission of Electricity UCTE www.ucte.org

Verband der Elektrizitätswirtschaft VDEW www.strom.de

Verband der Netzbetreiber VDN www.vdn-berlin.de

VGB Powertech VGB www.vgb.org

External sources


