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1. INTRODUCTION: HISTORICAL 
DEVELOPMENTS OF NUCLEAR AND PV
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World-wide cumulative PV 
capacities 

Growth rate per year

70% /year!

30% /year!
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Total installed capacity 2018: 512 GW 
(compared to 23 GW in 2009)

2009 2018
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China 

Cumulative PV capacities by 
country 

Germany 
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2. HISTORICAL COSTS DEVELOPMENTS
OF NUCLEAR
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JIM HARDING: U.S. COSTS 
DEVELOPMENTS
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ARNULF GRUEBLER: U.S. AND FRANCE 
COSTS DEVELOPMENTS
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COST DEVELOPMENT OF OLKILUOTO-3, 
FLAMANVILLE-3 AND HINKLEY POINT C
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Development of Investment costs
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DEVELOPMENT OF
CONSTRUCTION TIMES

?
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Recent dynamics of construction
times

?
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3. HISTORICAL DEVELOPMENTS OF 
PHOTOVOLTAIC COSTS
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2019 and 2020 preliminary

ELECTRICITY GENERATION COSTS OF 
PHOTOVOLTAICS IN GERMANY (5 kWp)

Shortage in the world market
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Source: Grubler et al, 2012

TECHNOLOGICAL LEARNING:
WHY NOT FOR NUCLEAR? 
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SUBSIDIES FOR PV VS NUCLEAR

As long there is no price on CO2 ….. 
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PV Electricity generation bids
vs Nuclear

€c
en

t/k
W

h

12 

2016                            2017                           2018                   2019

2.99 
Dubai, 2.85 

Chile 

4.33 
Germany 

12 Hinkley Point 
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4. TOWARDS PROSUMAGERS
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Building integration  vs large area 
plants 

What are the PV potentials world-wide? 
Building integration  vs large area plants? 
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Grid parity: PV-costs and household
electricity prices  

Grid parity

Household electricity price
Germany 

Costs of PV  

Austria

Czech Republic
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Assessment of Grid Parity

EOwn *PHH + EFeed-in*Pfeed-in    >    Annuity

Grid parity term

Savings/revenues Costs

Subsidy still necessary? 
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Share of own consumption

http://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiI0YKMndrRAhUFcBoKHZi0AM8QjRwIBw&url=http://www.volker-quaschning.de/artikel/2012-10-52gw/index.php&psig=AFQjCNHDFe-tu1DN-qJttxZuS-KvtK5PSQ&ust=1485328237448406
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Tenant electricity model and
Blockchain

Balancing
Group/

Supplier

Customer 1

Customer 2

Meter

Customer 3

PV-System on the roof

Tenant electricity model:
Contracted PV-electricity

Blockchain
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Bidirectional tariffs for power
and energy

T2 max_to_grid

T4max_from_grid

Price /tariff for
electricity from grid

T3

Price / tariff for feed-in
energy to grid T1

hours

purchase/ feed-in 
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5. FUTURE PERSPECTIVES
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Tipping the energy world off its axis
 Four large-scale upheavals in global energy set the scene for the new Outlook:

– The United States is turning into the undisputed global leader for oil & gas

– Solar PV is on track to be the cheapest source of new electricity in many countries

– China’s new drive to “make the skies blue again” is recasting its role in energy 

– The future is electrifying, spurred by cooling, electric vehicles & digitalisation

 These changes brighten the prospects for affordable, sustainable energy & 
require a reappraisal of approaches to energy security

 There are many possible pathways ahead & many potential pitfalls if 
governments or industry misread the signs of change
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GW

Solar PV forges ahead in the global power mix
Global average annual net capacity additions by type

China, India & the US lead the charge for solar PV, while Europe is a frontrunner for onshore & 
offshore wind: rising shares of solar & wind require more flexibility to match power demand & supply

Renewables
Nuclear

Gas
Coal

Renewables
Nuclear

Gas
Coal

20 40 60 80 100 120 140 160 GW

2010-2016

2017-2040

Solar PV Wind

Solar PV Wind Other

Other

20 40 60 80 100 120 GW
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The future is electrifying

Electricity generation by selected region

India adds the equivalent of today’s European Union to its electricity generation by 2040, 

Middle East

2 000 4 000 6 000 8 000 10 000

Africa

Southeast Asia

European Union

India

United States

China

TWh
2016 Growth to 2040

Sources of global 
electricity demand growth

Industrial  
motors

Cooling

Large 
appliances

Connected 
& small

appliances

Electric vehicles

Other

while China adds the equivalent of today’s United States

Mostly countries with high solar insolation
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New solar PV projects are taking off
Global power capacity by source in the Stated Policies Scenario

The power mix is being re-shaped by the rise of renewables and natural gas. In 2040, renewables 
account for nearly half of total electricity generation.
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1 000
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6. CONCLUSIONS NUCLEAR  

• It is impossible to find any sound economic
argument in Europe in favour of nuclear

• Regarding climate change: Nuclear will be to late

• Currently, in Europe nuclear is the most
expensive option to generate electricity

• And it will occupy money which could be used in a 
better way

• And finally: The costs of Decomissioning …
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6. CONCLUSIONS PV

• most urgent: exhaust full creativity for flexibility
of all market participants incl. decentralised PV
systems

• Sustainable electric. system integration of a
broad technology portfolio & demand-side options! 

• IEA on PV: chance to become the electricity
technology with highest share world-wide

• Yet, with increasing success new barriers are
looming, e.g. rooftop taxes

• Shedding of PV at noon? Or inceasing storage?
• Central vs decentral ?
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