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Five reasons for the Energiewende

» Reduce dependency on energy imports

» Innovation for growth and employment:
new technologies, new business models,
digitization

= Reduce carbon emissions and reach
climate protection targets

= Energy transition can be both
sustainable and economically successful

» Phase-out nuclear power generation

The Energiewende is a long-term strategy based on public acceptance.
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Renewables reduce energy import dependence
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Efficiency first, the direct use of renewables, and
sector coupling form the energy transition triad

Direct use of
renewables

Efficiency first Sector coupling

A
|

Market and system Energy research and European energy
integration development and climate policy

Source: BMWi
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The

energy transition follows a transparent, long-term

strategy with specific targets

Achieved
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Efficiency targets and energy productivity in Germany

final energy
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Efficiency measures allow clean growth by decoupling economic growth
from energy consumption.

Source: Ecofys 2015
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Key pillars of the NAPE

Stepping up
energy efficiency

Individual
responsibility for

Energy efficiency
as areturn and

in buildings business model

energy efficiency

Energy efficiency
incentive
programme

Energy efficiency
strategy for buidlings

« Tender model

* Default guarantees
for energy
performance
contracting

« Energy efficiency
networks
* Top-Runner strategy

17-06-26 Dr. Martin Schope 8
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Renewables have become power source No. 1
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The Renewable Energy Sources Act (EEG) 2017
Introduced auctions for new installations

Guiding principles
Cost @ |
efficiency

Auctions for all major

renewable technologies

Diversity  Quantity
of actors control

Source: Ecofys 2016 based on EEG 2017
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solar PV onshore wind
2016: 2016:
2011:
25,429
1,613,593 27,270
Number of Installed capacity (MW) Installed capacity (MW) Number of
installations in installations in
2016 2016

Wind and solar capacities are steadily growing
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There has been a significant reduction in support costs
since the introduction of auctions in April 2015

Around 25% less
Auctions are enabling the average funding rate to be reduced.
9.17
ct/kWh 8.48
ct/kWh 8.00
ct/kWh 7.41
ct/kWh 7.25
oeine 6.90
ct/kKWh
e —— oo st b i

Auction rounds

Data for average award values for ground-mounted photovoltaics installations

Source: BMWi 2017 based on BNetzA
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Challenge: adapt the power market to large shares of RE

“making RES

Renewable features market ready”
* Weather-dependent

production
* Fluctuating production “making market

: RES ready”

* Close to zero marginal

costs

= cost-efficient
energy security

Dr. Martin Schope 13
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Share of variable renewables in the electricity mix
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Variable renewables can cover more than half of the electricity demand in a g
flexible system. 5%
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Flexible power market— no baseload economics in the future

duktion in Deutschland im Dezember 2016

@ Gestapelt Olmport Saldo @ Wasserkraft @ Biomasse @ Kemenergie @ Braunkohle @Steinkohle @Ol @ Gas @ Andere @ Pumpspeicher Saisonspeicher

O Prozent ) Wind Solar
85.38

80.00

- AR L AR A

Leistung (GW)

0.00
01.12. 00:00 03.12.22:20 0612.0553 0812.13:26 10.12.21:00 1312 04:33  1512.12:08  17.12.19:40 20.12. 0313 2212.10:46 24121820 2712.01:53  2912.09:26 3.1
Datum

@ Gestapelt Olmport Saldo @ Wasserkraft @ Biomasse @ Kemenergie @ Braunkohle @Steinkohle @Ol @ Gas @ Andere @ Pumpspeicher Saisonspeicher

17-06-26 Dr. Martin Schope 15



% Federal Ministry W
‘ for Economic Affairs Energte ! wende
and Energy \e. Switch to the Future

V0
0. %09
...

Options to increase flexibility in all areas

Share of RE 20% 35% 50% 65% 80%
| | I | | | I -
Targetyear 2025 2035 2050
Network

Supply conventional and renewables
Storage Pumped storage
Batteries
Demand Load management Demand response

Sector coupling Transport Power-to-x

Markets Short-term products on spot and balancing markets

Flexibility options are key to making the market renewables-ready.

Source: Ecofys 2016
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Sector Coupling /electrification of end-use sectors
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Own graph, based on IWES et al. (2015)
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In a world of abundant fossil resources, countries have
strictly limited carbon budgets.
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Source: Ecofys 2016
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Total CO, emissions CO, emission reduction potential by technology

from all sectors
(Gt CO,/yr)
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Renewables would account for half of total emission reductions in 2050, with another
45% coming from increased energy efficiency and electrification.
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G20 GERMANY 2017

Global CO, savings in the power sector in the 66% 2 °C Scenario relative to
the New Policies Scenario and the contribution of G20 group in 2050

~ 16 Rest of
S New Policies Scenario world
O Hydro 7%
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8
Other renewables
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4
66% 2°C Scenario Other
2010 2020 2030 2040 2050

By 2050, the power sector nears full decarbonisation, with renewables
taking the lead in the 66% 2 °C Scenario.
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Average annual global supply- & demand-side investment in the

66% 2 °C Scenario

Energy supply Energy demand
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Additional GDP

in REmap

(trillion USD)
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Global GDP impacts of the REmap energy transition:
additional and absolute GDP values

I

REmap:
+0.8% in 2050

2

REmap:
+11% in 2030

Additional

GDP

in 2050:
USD 1.6 trillion

- sum of GDP
of Indonesia and
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de

Additional
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USD 19 trillion
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B Reference Case

- REmap

Decarbonising the energy sector in line with REmap increases global GDP by
around 0.8% by 2050 compared to the Reference Case.

Dr. Martin Schépe
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