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Agora Energiewende - who we are

A Independent and non-partisan Think Tank, 18 Experts A Mission: How do we make the Energiewende in

Germany a success story?

A Financed with 15 million Euro by the Mercator
Foundation and the European Climate Foundation

(Project duration: 2012-2017)
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A Analyzing, assessing, understanding, discussing,

putting forward proposals

www.agora-energiewende.com



Starting point:

uncertainty about the future role of solar PV Agora

among experts and policy makers
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Today: solar photovoltaics becomes mainstream
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Future: very different perspectives on solar power
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http://washpost.bloomberg.com/Story?docId=1376-NJJ39B6JIJVD01-3IVODTLTL6845GSMJHEF9LCLR3

Objective:
provide a range of future cost scenarios to Agora o
support discussion on role of solar PV

Cost of solar Cost of solar
PV today PV in 2050
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Focus on large scale systems and crystalline

silicon technologies

I breakthroughs are far

from impossible but not considered here
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Solar PV system size

(Crystalline Silicon -Technologies
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1 MWp

10 MWp > 100 MWp

Industry

Private house

Source: Fotolia/Smileus

Ground -mounted

Sources: Fotolia/ls_design, Fraunhofer ISE

Concentrating Photovoltaics

Solar PV technology
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Future solar module prices in different scenarios Agora
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Example of methodology used

Expert discussion: Scenarios of market development
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Key Insight 1:
Solar photovoltaics is already today a low  -cost Agora
renewable energy technology

Feed-in tariff for new large-scale solar photovoltaic in Germany
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*Nominal values, Feed-in tariff applicable at first of January each year, value 2015 excl. adjustment of 0,4 ct/kWh for direct marketing.
Source: German renewable energy law, Agora Energiewende




Key Insight 2:
Solar power will soon be the cheapest form of AgQora

electricity in many regions of the world

Cost of electricity from new solar power plants in Southern and Central Europe

For Comparison:
cost of electricity from
fossil fuels:

ct/kWh* 2015 2025 2035 2050
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*Real values in EUR 2014; bandwidth represent different scenarios of market, technology and cost development, as well as power plant location between south of
Germany (1190 kWh/kWply) and south of Spain (1680 kWh/kWply). Source: Own illustration




Key Insight 3:
~inancial and regulatory environments will be Agora
Key to reducing cost in the future.

Cost of electricity of solar PV at different costs of capital, example southern Germany and southern Spain in 2025

Germany (south) Spain (south)
Cost of capital:** 5% 5% 7.5% 10%

4 /
More sun, Higher cost of capital ,
lower cost higher cost

ct/kwWh*

* Real values in EUR 2014 ** Weighted average cost of capital (WACC)
Source: own illustration




Key Insight 4.
Most scenarios fundamentally underestimate the AgQora

role of solar power In future energy systems

Cost of electricity and contribution to power system per technology, scenario for Germany 2035*

A e x p e withiow eontributionfi llustrati
Cost-optimal decarbonisation with ustrative
N higher share of cheapest technology ?
15ct/kWh
2 -
=
) :
= Biomass _ -
o / A&:hea_lp Wlth high
D [10ctkwh contributionfi
) Wind offshore
Y
o
]
3
O  [sctkwnh
Solar PV Wind onshore
10% 20% 30% -

Contribution to power system

* Contribution of renewables based on scenario B2035 of grid development plan 2015, cost of electricity for other technologies based on Agora Energiewende 2014
Source: own illustration
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Summary: Key Insights
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Deep-dive regions and countries
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Solar power will soon be the cheapest form of Agora
electricity in many regions of the world

Cost of electricity from new solar power plants in North America, Australia, India and Mena region

in ct/kWh*

2015 2025 2035 2050
~ North America (1,57 5,8)
~ Australia (1,61 4,9)

|II ~ India (1,6 - 3,7)

Mena (1,6 - 3,7)
* Real values EUR 2014; full load hours based on [27], investment cost bandwidth based on different scenarios of market, technology and cost development; assuming
5% (real) weighted average cost of capital; Source: Own illustration
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UK: Current and future cost of solar energy

Levelized Cost of electricity from large scale solar PV: United Kingdom

Full load hours: 8001150 kWh/kWp p.a.,
Cost of capital (WACC): between 5% and 10%
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Exchange rates based on time of analysis (may 2014); ranges include differences in solar irradiation within the country as well as scenarios of technology and global market development;
a global market for modules, inverters and other cost components is assumed, short-term effects of higher cost in new markets (e.g. first GW in a specific country) are not considered
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Spain: Current and future cost of solar energy

Levelized Cost of electricity from large scale solar PV: Spain

Full load hours: 13501900 kWh/kWp p.a.,
Cost of capital (WACC): between 5% and 10%

CleyraoaKWh
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Exchange rates based on time of analysis (may 2014); ranges include differences in solar irradiation within the country as well as scenarios of technology and global market development;
a global market for modules, inverters and other cost components is assumed, short-term effects of higher cost in new markets (e.g. first GW in a specific country) are not considered
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France: Current and future cost of solar energy

Levelized Cost of electricity from large scale solar PV: France

Full load hours: 10001550 kWh/kWp p.a.,
Cost of capital (WACC): between 5% and 10%
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Exchange rates based on time of analysis (may 2014); ranges include differences in solar irradiation within the country as well as scenarios of technology and global market development;
a global market for modules, inverters and other cost components is assumed, short-term effects of higher cost in new markets (e.g. first GW in a specific country) are not considered
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Poland: Current and future cost of solar energy

Levelized Cost of electricity from large scale solar PV: Poland

Full load hours: 9501050 kWh/kWp p.a.,
Cost of capital (WACC): between 5% and 10%
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Exchange rates based on time of analysis (may 2014); ranges include differences in solar irradiation within the country as well as scenarios of technology and global market development;
a global market for modules, inverters and other cost components is assumed, short-term effects of higher cost in new markets (e.g. first GW in a specific country) are not considered
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Current and Future
Cost of Photovoltaics

Long-term Scenarios for Markst Development,
System Prices and LCDE of Utiity-Scale PV Systems
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Full report available at: http ://www.agora -energiewende.org /

Comments and feedback welcome!

daniel.fuerstenwerth@aqgora-energiewende.de

Media contact:
christoph-podewils@agora-energiewende.de

Zi Fraunhofer
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Backup 1 Excel tool and further country -results
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Online tool (Microsoft Excel) allows calculation
of current and future cost of solar PV in different AgOra
countries and currencies

Energiewende

Available (for free) at: www.agora-energiewende.org/pv-Icoe

Select country and 3 different levels for cost of capital (WACC), and currency to display

To calculate cost of electricity in your country :

1.

2.
3.
4.

Go to tab ACost of solar per country é i mther currency fi

Select a country
(Select cost of capital - optional)
Select currency to display

Thai Baht /MWh

Levelized Cost of electricity from large scale solar PV: Thailand

Full load hours: 1350 - 1600 kWh/kWp p.a.,
Cost of capital (WACC): between 5% and 10%
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