and Energy

Renewables share in gross electricity consumption

Overall target corridor

= In 2025: between 40% and
45% RES-E

50

45

40 .
400 = In2035: between 55% and

35 60% RES-E

30

25

20

Capacity additions

= Onshore wind and PV
2500 MW (2.5 GW) per

ear each
- // year eac

Bioenergy 100 MW per year
Offshore wind 6.5 GW by

._/_/1‘5 2 2020, 15 GW by 2030

Renewables share in %

\,
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56,2
(s 8 - - : . < 2 < : Focus on Wind and PV as
2000 2005 2010 2015 2020 2025 most cost-effective solutions
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DIRECTIVE 2009/29/EC OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL
of 23 April 2009

(2) The ultimate objective of the United Nations Framework Convention on Climate Change
(UNFCCCQ), which was approved on behalf of the European Community by Council Decision
94/69/EC(5) OJ L 33, 7.2.1994, p. 11., is to stabilise greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the
climate system. In order to meet that objective, the overall global annual mean surface
temperature increase should not exceed 2 °C above pre-industrial levels.
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DIRECTIVE 2009/28/EC OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL
of 23 April 2009

Article 3

Mandatory national overall targets and measures for the use of energy from renewable sources

1. Each Member State shall ensure that the share of energy from renewable sources, calculated in
accordance with Articles 5 to 11, in gross final consumption of energy in 2020 is at least its national overall
target for the share of energy from renewable sources in that year, as set out in the third column of the table
in part A of Annex |. Such mandatory national overall targets are consistent with a target of at least a 20 %
share of energy from renewable sources in the Community’s gross final consumption of energy in 2020.
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A Roadmap for moving to a competitive low carbon economy in 2050
1. EUROPE'S KEY CHALLENGES

In order to keep climate change below 2°C, the European Council reconfirmed in February
2011 the EU objective of reducing greenhouse gas emissions by 80-95% by 2050 compared
to 1990, in the context of necessary reductions according to the Intergovernmental Panel
on Climate Change by developed countries as a group[3]. This is in line with the position
endorsed by world leaders in the Copenhagen and the Cancun Agreements. These
agreements include the commitment to deliver long-term low carbon development
strategies. Some Member States have already made steps in this direction, or are in the
process of doing so, including setting emission reduction objectives for 2050.
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The Hague, 8 March 2011

Peter ZAPFEL
DG Climate Action
European Commission

80% domestic 100% L00%
reduction in 2050 is
feasible

=with currently available
technologies,

=with behavioural change
only induced through
prices

=|f all economic sectors 40%
contribute to a varying
degree & pace.

Efficient pathway: 0%
-25% in 2020
-40% in 2030
-60% in 2040

80% - Power Sector L 80%

Current policy

60% | Residential & Tertiary

Transport

0%
1990 2000 2010 2020 2030 2040 2050

*

Not about targets, but identifying cost-efficient trajectory

Gradual emission reductions:
% -1.0% per year 2010-2020 vs 1990
L -1.5% per year 2020-2030 vs 1990
L -2.0% per year 2030-2050 vs 1990

Sectoral milestones: all sectors contribute in different manner

GHG reductions compared to 1990 2005 2030 2050

Power (CO,) -7% -54 to -68% | -93 to -99%
Industry (CO,) -20% | -34 to -40% | -83 to -87%
Transport (incl. CO2 aviation, excl. maritime) +30% +20 to -9% -54 to -67%
Residential and services (CO,) -12% -37 to -53% -88 t0-91%
Agriculture (non-CO,) -20% | -36 to -37% | -42 to -49%
Other non-CO, emissions -30% | -72to -73% | -70 to -78%
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* Benefits for energy security
% EU increasingly dependent on imported fossil fuels
% Risks from high price of oil and gas
* Benefits for innovation, jobs & growth
% EU traditionally strong in manufacturing industries, ensure continued
leadership while other regions are also investing in green growth
* Climate change impacts threaten future growth

L More frequent and severe extreme weather - floods, storms,
heatwaves, droughts — impacts many sectors (agriculture, tourism,
transport, health..)
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Benefits for EU economic growth

* Significant increase in domestic investment
% Shift from fuel costs to investment expenditure - money

stays in the EU

L Innovation in key growth
sectors crucial for future 460

L.GDP and GHG decoupling

—

competitiveness

/

% GDP growth decoupled

1990 = 100%

from GHG emissions also "

|
!
" GDP more secure from !

.
after 2020 &1
&0
r

energy price shocks

90 2000 2010 2020 2030 |

— GDP — GHG emissions |
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3. 11 #RFEABELZZAMNICETML. Energy Roadmap 2050
52011DC0885

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND
SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS Energy Roadmap 2050 /* COM/2011/0885 final */

1. Introduction

People’s well-being, industrial competitiveness and the overall functioning of society are dependent on safe, secure,
sustainable and affordable energy. - = - - -
The EU is committed to reducing greenhouse gas emissions to 80-95% below 1990 levels by 2050 in the context of
necessary reductions by developed countries as a group.

------ In this Energy Roadmap 2050 the Commission explores the challenges posed by delivering the EU's
decarbonisation objective while at the same time ensuring security of energy supply and competitiveness.

2. A Secure, Competitive and Decarbonised Energy System in 2050 is possible

The energy sector produces the lion's share of man-made greenhouse gas emissions. Therefore, reducing greenhouse gas
emissions by 2050 by over 80% will put particular pressure on energy systems.

Decarbonisation scenarios

- High Renewable energy sources (RES). Strong support measures for RES leading to a very high share of RES in gross
final energy consumption (75% in 2050) and a share of RES in electricity consumption reaching 97%.

- The energy sector produces the lion's share of man-made greenhouse gas emissions. Therefore, reducing greenhouse

gas emissions by 2050 by over 80% will put particular pressure on energy systems.
18
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OVERVIEW OF SCEMARIOS ()

- Reference scenarko. The neference scenanc INcluckes curtent trends and kng-Lem pro
product (GOF) growth 1.79% pal. The scenarna inciudes polices adopted by March 2010

5.0 BCONoMIC development (gross domestic
hing the 2020 1argets for rencwalile enengy
sources (RES) share and greenhouse gas (GHG) reductions as well as the emissions t g schemne (ETS) directive. For the analyss,

seweral sensmivities with lower and higher GDP growth rates and lewer and higher enengy import prices wens analyssd

- Current policy initiatives (CPI). This scenano updates measunes adopted, 9. after the Fulkushima events following the natural disasters
in Japan, and being proposed as in the Energy 2020 strategy. the scenanio also inclsdes propased actions conceming the ‘Energy
efficiency plan” and the new "Enengy tacathon directive’.

- High energy efficiency. Political commibment to very high enengy savings; it includes e.g. morne stringent minimum requirements. for
appliances and new busldings: begh rencvation rat exrsting buidings: establishrnent of energy Savings obligations on energy utiliies
This leads to a decrease In energy demand of 41% by 2050 as compared to the peaks in 2005-05

- Diversified supply technologies. Mo technology is preferred: ail energy sources can compete on a market basis with no specific support
measures. Decarborisation 5 driven by carbon prcing assuming public acceptance of both Puchear and carbon capfuse and storage (10CS)

+ High renewable energy sources (RES). Strong suppart measures for RES leading to a very high share of RES in gross final energy
consumption (75 % n 2050) and a share of RES in eleciridly consumption reaching 97 %

- Deflayed CCS. Similar to the diversified supply lechnologies scenase but assuming that OCS is delayed. keading o higher shares for
musclear enengy with decarborsation driven by carbon prices rather than technology push

- Low nuclear. Similar to the diversified supply technologies scenario but assuming that no new nuclear (besides reactors cunnenthy
under constructsan) is being built nesuiting in a higher penetration of CCS (around 32 % in power generation]
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Figure 23: Range of Fuel Shares im Primary Energy im 2050 compared with 2009 outcome
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Enro'D3 Transmission Grid investment (bEUR
2011- 2021- 2031- 2041- 2011-
2020 2030 2040 2050 2050
47.9 52.2 53.5 52.0 2057
47.1 49.6 64.8 66.6 2
49.0 63.1 80.3 0.1 5
528 70.2 88.0 56.8 2978
High RES S52.8 955 137.8 1344 420.4
Delaved CCS 52.7 710 SE.6 7.6 2000
Low nuclear 529 738 95.2 048 316.6
Eura's Distribution Girid investment (bBEUR
2011- 2021- 2031- 2041- 2011-
2020 2030 2040 2050 2050
Relerence 243.7 2635 2505 276.0 10637
Pl 2450 2393 317.6 3259 1127.8
Energy Efficiency 256.3 289.1 408 4 201.8 12455
Diversified supply
technologies 284.2 3459 454.3 320.8 14141
| High RES 283.5 440.0 6198 431.5 1774.8
Delaved CCS 2834 3494 4451 339.6 1417.5
Low nuclear 2864 508 472.5 366 5 1476.3
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Gas Emissions Encroy Efficiency M
S =27 % = 27%* 15 %
2 3 Energy Interconnection

= i The Energy Roadmap 2050
[ ~ is the basis for developing a

F
'v‘_/ long-term European
framework

>1 MILLION 130B€
s 0 TURNOVER
IN THE EU
Facts and ECONOMY

FOR RESEARCH
& INNOVATION
UNDER

figures OF ENERGY

OF ELECTRICITY

n SAVINGS IN
FOSSIL FUEL
IMPORTS

THANKS TO RENEWABLES

35 B€

EXPORTS
OF RENEWABLE
TECHNOLOGIES




"We need to strengthen the share of renewable energies
on our continent. This is not only a matter of a responsible
climate change policy. It is, at the same time, an
industrial policy imperative if we still want to have
affordable energy at our disposal in the medium term. |
therefore want Europe’s Energy Union to become the
world number one in renewable energies."

President Juncker, European Parliament, July 2014
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PARLIAMENT AND OF THE COUNCIL
of 23 April 2009
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