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Nuclear phaseout by 2015 is 

possible  
 

New Greenpeace calculations for a secure energy sup-

ply, free of nuclear power 

 

In the wake of the disastrous incidents 
at the Fukushima nuclear power plant 

in Japan, the German government has 
announced a change in its energy sup-

ply policy. This new policy could shut 
down several nuclear power plants be-

fore the end of the year and accelerate 
the country’s nuclear phaseout. When 

precisely the last power plant in Ger-
many will be shut down, bringing this 

rapid phaseout to an end, is a matter of 

much controversy. 

Greenpeace is contributing to the current 

debate by presenting new calculations as 

to how nuclear power can be phased out 

by 2015. The organization investigated 

how much power plant capacity Germany 

needs over the coming years to ensure 

that the country is not left in the dark and 

does not have to rely on additional energy 

imports. 

 

Overview of the results  

A phaseout of nuclear power by 2015 is 

possible without endangering Germany’s 

energy supply at any time. Existing over-

capacity, reserves in the power plant mix, 

and additional power plants that have al-

ready been planned can entirely compen-

sate the elimination of nuclear power.  

In the next five years, some 20 new natural 

gas power plants and 10 offshore wind 

farms will be connected to the grid. More-

over, by 2020 renewable energy sources 

will account for increased capacity; 

roughly 30 gigawatts (GW) will be gener-

ated by solar energy and an additional 20 

GW by wind power.  

Figures for each year and type of power 

plant, calculated for the nuclear phaseout 

plan, show that a reliable energy supply 

can be guaranteed at all times until 2020 

with no need for additional energy im-

ports. The country’s energy supply is 

even guaranteed at those times of the 

year when peak load is highest and 

hardly any electricity is available from 

wind power or solar energy.  

The expansion of highly efficient com-

bined heat and power generation, which 

according to the German government is 

to be doubled by 2020, has not been 

taken into account in these calculations.  

Greenpeace calculations show that the 

capacity of those coal-fired power plants 

currently under construction far exceeds 

the capacity needed. This makes the ad-

ditional shutdown of older coal-fired 

power plants possible; a necessary step 

in view of climate protection goals. Be-

sides the development of renewable en-

ergy sources and an increase in energy 

efficiency, the key to a rapid nuclear 

phaseout, in keeping with climate protec-

tion goals, lies in using natural gas in a 

bridging technology. Shortening the op-

erating life of nuclear power plants can 

promote climate protection if investment 

in new natural gas power plants and 

combined heat and power generation 

prevents the construction of new coal-

fired power plants and results in the early 

decommissioning of older coal-fired 

power plants.
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Scope and basis of our calcula-

tions 

Power plant capacity calculations are 

based on a press release published on 4 

April 2011 by the German Energy and Wa-

ter Association (BDEW). The press release 

contains a list of planned power plants 

and those currently under construction in 

Germany from now until 20191. According 

to the BDEW, 51 new power plants are 

planned or are already being built with a 

total capacity of 30.25 GW. An additional 

15 power plants are likely to be built. 

Moreover, the projected expansion of re-

newable energy is based on current de-

velopments as well as on forecasts made 

by the German government2. Finally, cur-

rent findings by the Oeko Institut regarding 

the development of the power plant mix 

have been incorporated into these projec-

tions3. 

In 20074 and 20095, Greenpeace laid out 

its energy concepts Plan B and Plan B 

2050, showing for the first time how Ger-

many could phase out nuclear energy as 

early as 2015 without compromising cli-

mate protection goals, energy supply se-

curity, or affordable electricity rates.  These 

new calculations are intended to update 

and substantiate Greenpeace’s energy 

plan and to prove the feasibility of a rapid 

nuclear phaseout on the basis of current 

power plant planning, taking into account 

the need for a 24-hour secure energy 

supply without resorting to additional im-

ports.  

                                                
1 BDEW press release: http://bit.ly/h1z2xe  
2 In particular the “National renewable energy action 

plan” of the Federal Ministry for the Environment (BMU), 

2010. 
3 Oeko Institut 2011: Rapid nuclear phaseout. Among 

other things this provides data on overcapacity and the 

existing power plant mix reserves as well as figures on 
expected shutdowns in the fossil power plant mix. 
4 http://gpurl.de/plan_b_kurz 
5 http://gpurl.de/plan_b2050_kurz 

Detailed results: 

 

The eight most dangerous nu-

clear power plants to be taken 

off the grid forever.  

The seven oldest and most dangerous 
nuclear power plants6 and the Kruem-

mel nuclear power plant can be shut 
down immediately. Furthermore, due 

to its high-risk location in an earth-
quake-prone area, the Neckarwes-

theim 2 nuclear power plant should 

also be shut down in 2011.  

Decommissioning these nuclear power 

plants with a total capacity of 10.2 GW 

will not result in energy shortages or in 

significant price increases – as the current 

moratorium has already shown. This is 

due to huge overcapacity, reserves in the 

existing power plant mix (Oeko Institut 

2011)7, and additional power plant ca-

pacity being created in 2011. In addition 

to the expansion of renewable energy 

sources such as wind power and solar 

energy (totaling 7 GW8), a new natural 

gas power plant with a capacity of 530 

megawatts and an additional hard coal-

fired power plant (800 megawatts) have 

also been included in the calculations. 

According to current information made 

public by the German Energy and Water 

Association (BDEW), these two power 

plants are already under construction and 

expected to be connected to the grid in 

2011. 

According to Greenpeace calculations, 

this guaranteed power plant capacity, 

available year-round, would suffice to 

meet a projected peak load of 80 giga-

watts. Therefore the annual peak load 

can be adequately met, even on ex-

tremely windless days and nights when 

there is hardly any wind power or solar 

                                                
6 The nuclear power plants in Brunsbuettel, Unterwe-

ser, Biblis A and B, Neckarwestheim 1, Philippsburg 1, 

and Isar 1. 
7 According to Oeko Institut 2011: “Rapid nuclear 
phaseout in Germany“ at least 8.7 GW of overcapacity 

and at least 2.5 GW of cold reserves are available at any 

given time. 
8 The assumption is that an additional 1.5 GW of on-

shore wind power, 0.5 GW of offshore wind power, and 5 

GW of photovoltaic energy will be generated. 
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energy available, without making Germany 

reliant on additional energy imports9. The 

long-term reserve, which should be avail-

able for longer periods as an additional 

safety margin in case of unforeseen supply 

shortfalls in the power plant mix, is there-

fore always higher than 6.6 GW power 

plant capacity, in accordance with rec-

ommendations made by the European 

Network of Transmission Operators for 

Electricity (ENTSO-E).  

 

2012 to 2015 – Germany phases 
out nuclear power 

From 2012 to 2015, every year two ad-

ditional nuclear power plants could be 

taken off the grid, making it possible for 
Germany to complete its nuclear power 

phaseout by the end of 2015. 

Greenpeace proposes the following road-

map to shut down the remaining nuclear 

power plants in Germany: 

 
2012: Gundremmingen B and C with a 

combined capacity of 2.68 GW; 

2013: Brokdorf and Phillipsburg 2 with a 

combined capacity of 2.94 GW; 

2014: Grohnde and Grafenrheinfeld with a 

combined capacity of 2.78 GW; 

2015: Isar 2 and Emsland with a 

combined capacity of 2.89 GW. 

 

In this same period, from 2012 to 2015, a 

secure power supply will be ensured by 

domestic power plants, guaranteeing 

adequate supply every year and at any 

given time. This projection takes into ac-

count additional capacity from renewable 

energy sources totaling 20.8 GW (13 GW 

from solar energy, 7.5 GW from wind 

power, and 0.3 GW from geothermal 

power); among them are five new offshore 

wind farms. In this calculation, Green-

peace also takes into account another 18 

natural gas power plants which are in the 

                                                
9 Nevertheless, energy imports could in fact increase as 
a result of reactions on the energy market, because energy 

traders always prefer the cheapest energy available on the 

market.  

planning phase or currently being built 

(small and large CHP and steam and gas 

turbine power plants)10 with a capacity of 

8 GW which will compensate for the 

elimination of additional nuclear power 

plant capacity (11.29 GW). Moreover, the 

figure of 1.6 GW of hard coal capacity 

until 2012 was used in the calculation, a 

number far lower than the actual output 

of the brown coal-fired and hard coal-

fired power plants currently under con-

struction. In 2013, in addition to already 

planned shutdowns of coal-fired power 

plants, Germany could take the coal ca-

pacity of two to three more power plants 

(2 GW) off the grid11.  

 

Energy transition in Germany by 
2020 

From 2016 to 2020, Germany can 

count on a reliable and secure power 
supply (free of nuclear power). The 

early decommissioning of coal-fired 
power plants can continue by expand-

ing renewable energy sources and 
new natural gas power plants (and 

combined heat and power generation). 

In this same period, from 2016 to 2020, a 

reliable and secure power supply pro-

vided by domestic power plants will con-

tinue to meet the country’s energy needs 

every year and at any given time. New 

power plant capacity comprising 28.5 

GW of installed capacity will be created 

through renewable energy sources. This 

projection is based on an increase of 7.5 

GW from onshore wind farms, 5 GW from 

offshore wind farms, 15 GW from photo-

voltaics, and 1 GW from geothermal 

power. In addition, three new natural gas 

power plants with a capacity of 1.55 GW 

were taken into account. The increase in 

power plant capacity provided by renew-

                                                
10 According to the BDEW (2011), 14 of these 18 natu-

ral gas power plants are already in the actual planning 

phase or currently under construction. Four of the pro-

jects remain unconfirmed. 
11 Once again this goes to show that despite phasing 

out nuclear power, Germany does not need any new 

brown coal-fired power plants such as Neurath and Box-
berg to meet its energy needs, and that most of the hard 

coal-fired power plants currently under construction (e.g. 

in Datteln and Hamburg-Moorburg) are unnecessary. 
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able energy sources and natural gas make 

an early decommissioning of about four 

more large coal-fired power plants possi-

ble. Once again, the increase in combined 

heat and power generation, which would 

allow the early shutdown of even more 

coal-fired power plants, was not taken into 

account for systematic reasons12. 

 

Nuclear phaseout by 2015 –  

challenges and consequences 

 

No nuclear power plants = more 

emissions? 

Advocates of nuclear power maintain that 

if many nuclear power plants are decom-

missioned, CO2 emissions will increase. 

This may be the case in the short term, 

but it does not necessarily have to be true. 

Our “Climate Protection – Plan B” energy 

concept demonstrates that a rapid nuclear 

phaseout could even mitigate climate 

change. In the case of a nuclear phaseout 

by 2015, greenhouse gases could be re-

duced by 2020 by as much as 46 percent 

compared to 1990 levels. However, to 

achieve this, nuclear power must not be 

replaced with new coal-fired power plants, 

but with natural gas power plants, com-

bined heat and power generation, and re-

newable energy sources. In addition, we 

can reduce energy consumption by 12 

percent, and by increasing the use of 

combined heat and power generation, and 

natural gas, we can rapidly start phasing 

out coal as well. 

 

Power shortages and an increase 

in imports? 

The nuclear lobby is using scaremongering 

tactics by maintaining that Germany has a 

                                                
12 Greenpeace’s “Climate Protection – Plan B 2050” 

energy concept points out that at the same time the nu-

clear phaseout by 2015 was ongoing, coal-fired power 
plants could also start to be phased out. This is based on 

the assumption that combined heat and power generation 

will be triple what it was in 2007. Thus the power plant 
capacity of large hard coal-fired power plants could be cut 

in half and that of large brown coal-fired plants could be 

reduced to one-third of their current capacity. 

supply shortfall and will be forced to im-

port energy from France and the Czech 

Republic to meet its energy needs once 

the country’s seven oldest nuclear power 

plants are shut down. It is true that en-

ergy imports in 2011 following decom-

missioning may have increased. How-

ever, this was not caused by supply 

shortfalls in Germany, but by the way the 

European energy market works. Electric-

ity traders apparently at times prefer im-

ported energy to energy available from 

power plants in Germany because it is 

cheaper.  

 

Electricity rate hikes?  

Initially, the nuclear phaseout will come 

with a price, but a realistic look at costs 

shows that the true price of nuclear 

power is not any lower. Shutting down 

large power plant capacities at short no-

tice can affect rates because the deploy-

ment sequence of power plants changes 

in the energy market. But these effects 

are temporary and are only slightly felt by 

consumers13 because nuclear power ac-

counts for only 25 percent of the energy 

mix and the cost of generating it is less 

than 30 percent of the final price. This 

view however does not take into account 

that at present the true cost of nuclear 

power is still approximately 4 cents higher 

per kilowatt/hour than is actually calcu-

lated in electricity rates14. True costs en-

compass the consequential costs for 

contaminated sites (Asse nuclear waste 

storage site) and tax privileges, paid for 

by German taxpayers. Taking this into 

consideration, it makes sense to invest in 

renewable energy sources, which in the 

medium term, will result in substantially 

lower electricity rates.  

 

 

                                                
13 Experts expect temporary rate hikes of up to 2.5 

percent for households due to the shutdown (morato-

rium) of the seven oldest nuclear power plants; that trans-
lates to a maximum increase of 0.5 cent per kilo-

watt/hour.  
14 http://gpurl.de/C2CQD 
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Will slow grid expansion block 

the energy transition? 

Critics of Germany’s energy transition fre-

quently point out that the needed expan-

sion of the country’s power transmission 

system (grids) cannot be accomplished. 

According to a study by the German En-

ergy Agency (DENA), the extension of 

transmission grids would require 3,600 km 

of new routes by 2020. It is true that ex-

panding renewable energy sources re-

quires the additional extension and mod-

ernization of Germany’s grid infrastructure, 

and that in many places there is opposi-

tion to new overhead power lines. How-

ever, it is not true that 3,600 km of new 

routes are absolutely necessary; the DENA 

study also states that if innovative tech-

nologies such as high-temperature con-

ductors are used, that figure would be 

considerably reduced to 1,700 km. Opti-

mization and storage technology could 

further reduce grid extension needs. At the 

same time, polls clearly show that opposi-

tion from citizens’ groups drops when it 

becomes clear that the transmission lines 

are in fact needed for electricity from re-

newable energy sources and not for elec-

tricity generated by nuclear and coal 

power plants with extended lifetimes. The 

need for transparency and early coopera-

tion with citizens whose communities are 

affected is frequently ignored. Finally, ac-

ceptance of new transmission lines could 

be significantly increased if underground 

cables instead of overhead power lines 

were used whenever possible in areas 

close to residential communities. The po-

litical conditions needed to achieve this 

must be created as soon as possible.  

 

 

 

 

Greenpeace calls for: 

• Nuclear phaseout by 2015; 

• The permanent decommissioning of 

the seven oldest nuclear power plants, 

the Kruemmel power plant, as well as 

the shutdown of Neckarwestheim 2 in 

2011; 

• A halt to the construction of new coal-

fired power plants, and the introduc-

tion of additional incentives promoting 

investment in renewable energy 

sources, energy efficiency, combined 

heat and power generation, and natu-

ral gas power plants;  

• An increase in and the reallocation of 

funding for energy research benefiting 

renewable energy sources and storage 

technology.   

 

 

Recommended reading: 

• Climate Protection – Plan B 2050 
http://gpurl.de/plan_b2050_kurz 
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Gross 

output

Net 

output

Guaranteed 

capacity

Guaranteed capacity in Germany 92,415

2011
Capacity (NPPs) to be replaced in 2011 -10,221

Brunsbuettel -806

Unterweser -1,410 -1,345 -1,211

Biblis A -1,225 -1,167 -1,050

Biblis B -1,300 -1,240 -1,116

Neckarwestheim 1 -840 -785 -707

Philippsburg 1 -926 -890 -801

Isar 1 -912 -878 -790

and Kruemmel -1,402

and Neckarwestheim 2 -1,400 -1,305 -1,175

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 500 490 39

Expansion of solar power 5,000 4,900 49

Expansion of gas-fired power plants (in planning and under construction)

Irsching 4 530 519 467

Coal capacity (under construction) 800 736 662

Assumed peak load in 2011 80,000

Guaranteed capacity for 2011 86,901

Long-term reserves 6,901

The following calculations are based on providing 'guaranteed capacity', which is the capacity of all power 

plants that can reliably supply power, less any power failures and non-deployable capacities.

Note: This calculation does not make a precise forecast for decommissioning natural gas or coal-fired 

power plants or for building new ones. According to the Oeko-Institut (2011), significantly more fossil-fuel 

capacity will be installed than shut down by 2020. Lowered demand for electricity and the expansion of 

combined heat and power generation (CHP) were not taken into consideration for methodological 

reasons. These energy-saving developments could indeed accelerate the phaseout of coal-fired plants. 

The expansion of bioenergy and hydropower was also not taken into consideration for environmental 

reasons. Assumptions regarding peak load and guaranteed capacity volumes in 2010 were informed by 

Oeko-Institut calculations. Assumptions regarding the expansion of wind, solar and geothermal energy 

were informed by current German government forecasts.

Calculating the power plant capacity needed to replace 

Germany's nuclear power plants by 2020

Calculations: all figures are in megawatts [MW]

Net output: gross output of individual power plants minus their own consumption

Guaranteed capacity: net output adjusted by a factor for the probable availability of this capacity at the 

time in question
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Gross 

output

Net 

output

Guaranteed 

capacity

2012
Capacity (NPPs) to be replaced in 2012 -2,688

Gundremmingen B -1,344 -1,288 -1,159

Gundremmingen C -1,344 -1,284 -1,156

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 600 588 47

Expansion of solar power 4,000 3,920 39

Expansion of gas-fired power plants (in planning and under construction)

Bocholt 415 407 366

HKW Halle Trotha 41 40 36

Saarbruecken 39 38 34

Coal capacity (under construction) 1,600 1,472 1,325

Assumed peak load in 2012 80,000

Load shifted -500

Guaranteed capacity for 2012 86,552

Long-term reserves 7,052

2013
Capacity (NPPs) to be replaced in 2013 -2,938

Brokdorf -1,480 -1,410 -1,269

Philippsburg 2 -1,458 -1,392 -1,253

Coal capacity to be removed from grid -2,000 -1,840 -1,656

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 700 686 55

Expansion of solar power 3,000 2,940 29

Expansion of gas-fired power plants (in planning and under construction)

Bremen-Mittelsbueren 300 294 265

Premnitz 400 392 353

Huerth 400 392 353

Cologne-Niehl 1,200 1,176 1,058

Eisenhuettenstadt 800 784 706

Possible other gas-fired power plants

Karlsruhe/Rheinhafen RDK 6S 465 456 410

Assumed peak load in 2013 80,000

Load shifted -1,000

Guaranteed capacity for 2013 85,720

Long-term reserves 6,720

2014
Capacity (NPPs) to be replaced in 2014 -2,775

Grohnde -1,430 -1,360 -1,224

Grafenrheinfeld -1,345 -1,275 -1,148

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 800 784 63

Expansion of solar power 3,000 2,940 29

Expansion of gas-fired power plants (in planning and under construction)

Burghausen 450 441 397

Mecklar-Marbach/Ludwigsau 1,100 1,078 970

Berlin-Lichterfelde 300 294 265

Emden 430 421 379

Assumed peak load in 2014 80,000

Load shifted -1,500

Guaranteed capacity for 2014 85,569

Long-term reserves 7,069
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Gross 

output

Net 

output

Guaranteed 

capacity

2015
Capacity (NPPs) to be replaced in 2015 -2,885

Isar 2 -1,485 -1,400 -1,260

Emsland -1,400 -1,329 -1,196

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 900 882 71

Expansion of solar power 3,000 2,940 29

Expansion of geothermal power 100 75 1

Expansion of gas-fired power plants (in planning and under construction)

Wustermark 1,200 1,176 1,058

Possible other gas-fired power plants

Duesseldorf-Lausward 420 412 370

Assumed peak load in 2015 80,000

Load shifted -2,000

Guaranteed capacity for 2015 84,760

Long-term reserves 6,760

2016
Coal capacity to be removed from grid -1,500 -1,380 -1,242

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 1,000 980 78

Expansion of solar power 3,000 2,940 29

Expansion of geothermal power 200 150 2

Expansion of gas-fired power plants (in planning and under construction)

Berlin 300 294 265

Possible other gas-fired power plants

Calbe or Stassfurt 800 784 706

Assumed peak load in 2016 80,000

Load shifted -2,000

Guaranteed capacity for 2016 84,716

Long-term reserves 6,716

2017
Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 1,000 980 78

Expansion of solar power 3,000 2,940 29

Expansion of geothermal power 200 150 2

Possible other gas-fired power plants

Meppen 450 441 387

Assumed peak load in 2017 80,000

Load shifted -2,000

Guaranteed capacity for 2017 85,339

Long-term reserves 7,339
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Gross 

output

Net 

output

Guaranteed 

capacity

2018
Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 1,000 980 78

Expansion of solar power 3,000 2,940 29

Expansion of geothermal power 200 150 2

Assumed peak load in 2018 80,000

Load shifted -2,000

Guaranteed capacity for 2018 85,566

Long-term reserves 7,566

2019
Coal capacity to be removed from grid -1,200 -1,104 -994

Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 1,000 980 78

Expansion of solar power 3,000 2,940 29

Expansion of geothermal power 200 150 2

Assumed peak load in 2019 80,000

Load shifted -2,000

Guaranteed capacity for 2019 84,800

Long-term reserves 6,800

2020
Replacement capacity

Expansion of onshore wind power 1,500 1,470 118

Expansion of offshore wind power 1,000 980 78

Expansion of solar power 3,000 2,940 29

Expansion of geothermal power 200 150 2

Assumed peak load in 2020 80,000

Load shifted -2,000

Guaranteed capacity for 2020 85,026

Long-term reserves 7,026

Total power plant capacity 2011 - 2020
Nuclear power plants -10,221

Coal-fired power plants -4,700

Total growth 2011 - 2020
Renewables

Expansion of onshore wind power 15,000

Expansion of offshore wind power 8,500

Expansion of solar power 33,000

Expansion of geothermal power 1,100

Fossil fuels

Expansion of gas-fired power plants (gross) 7,905

Additional expansion of gas-fired power plants 2,135

Coal capacity allowed for (under construction) 2,400
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