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CORE THESIS:
ENERGY EFFICIENCY IS THE KEY

Energy efficiency is key ]' Ea

to ensuring a safe, reliable, affordable and
sustainable energy system for the future.

It Is the one energy resource that every
country possesses in abundance and is the
guickest and least costly way of addressing
energy security, environmental and economic
challenges.

SOURCE: WWW.IEA.ORG/TOPICS/ENERGYEFFICIENCY/
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MAKING THE ENERGY TRANSITION HAPPEN

\

PRIVATE COMPANY

With public shareholders (Federal Minsitries, KfW)

CENTRE OF EXPERTISE

For energy efficiency, renewable
energy and integrates energy systems
INTERMEDIARY

Between politics, industry and science

SERVES MULTIPLE MINISTRIES
And is in constant dialogue with
relevant stakeholders

WITH CLEAR OBJECTIVES

Support for the Federal Government
in its energy policy strategy

Studies, consulting
national and international
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GLOBAL CHALLENGES OF ENERGY SUPPLY

With the development of economy, more and more energy is needed
while resources and capacities are finite

Industrialization /

Urbanization : L
Growing emissions

Growth of the middle class’

in developing countries Fossil resources

are finite

Global W
Growing | « ‘Challenges '

‘.’ Ageing infrastructure
consumption

inefficient industry

Global population
swelling
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Climate change




GLOBAL WARMING AS A CHALLENGE

Worldwide temperature increase between 1901-2012
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The fifth IPCC assessment report shows that temperatures have increased
significantly over the past century.
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Source: IPCC 2013




CARBON EMISSIONS AS A CHALLENGE

Per capita carbon emissions of some western economies are still twice
as high as those of China

OECD countries
49 (04 MNumbers = percentage of global population
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Russia
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LSA & Canada
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Sub-Saharan Africa
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**Restof Europaincludes |3, NO, CH and the Balkans

Source:Ecofys2017,data from EDGAR (2016) and World Bank 2016)

Former Soviet Republics”
Latin America + Caribbean
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ENERGIEEFFIZIENZ IS THE MOST IMPORTANT
MEANS TO REDUCE CO, EMISSIONS BY 2050

Reduction of CO, emissions in 450 Scenario through:

38 -

G New Policies Scenario CO; abatement 2020 2035
36 A Activity 2% 2% o
End-use effic 9 9 =
34 - nd-use efficiency 18% 13% =,
37 B Power plant efficiency 3% 2% g g
Electricity savings 50%  27% 2 <
307 B Fuel and technology 2% 30
28 - switching in end-uses o
26 - Renewables 15%  23% (I'/l')l
» Biofuels 2% 4%
0, o,
450 Scenario Nuclear >% 8%
22 - ccs 4%  17%
20 Total (Gt CO,) 31 15.0

2010 2015 2020 2025 2030 2035

Source: IEA, World Energy Outlook 2012
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THE ENERGIEWENDE: LONG-TERM ENERGY
AND CLIMATE STRATEGY OF GERMANY

Achieved 2020 2025 2030 2035 2040 2045 2050

2016
: % greenhouse gas
: 27.6%
Climate reduction (vs. 1990) M‘,

31.7% 45 401045 50 551060 65

primary energy Ty o— o
consumption (vs. 2008) e -20

final energy productivity 1.3% p.a.

0 -
Energy (vs. 2008) (2015) +2.1% p.a. (2008-2050)

SEEIE primary energy demand -15.9% .80
buildings (vs. 2008) (2015) —
transport final energy +1.3% W
consumption (vs. 2005) NN 10

& Following Fukushima 2011: Nuclear power phase out by 2022!
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ADVANTAGES OF ENERGY EFFICIENCY
FOR INDUSTRY AND TRADE

Energy efficiency potentials for interdisciplinary cross-sector technologies in companies

Informationstechnologie Beleuchtung ozesswarme Luftungstechnik
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ENERGY EFFICIENCY IS THE KEY TO
A SAFE AND SUSTAINABLE ENERGY SUPPLY

Energy efficiency means

Efficient conversion of primary energy into final energy (supply side)

Efficient use of energy in all consumption sectors (demand side)

Arguments and motives for politics and business for more energy efficiency:

Climate protection: Achievement of the national and European climate protection
targets by 2020 and the G8 targets by 2050

Energy policy objectives: A high proportion of renewable energy supply is
economically possible only with a reduction in absolute energy consumption.

Market of the future: Improved competitiveness and innovation, opportunities for
export industry with "Made in Germany" solutions.

Security of supply: Reduction of energy imports, lower risks to energy supply.

Cost reduction: Reduction of individual & economic energy expenditures.
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ENERGY SAVING IN GERMANY:
MUCH ACHIEVED BUT STILL MUCH TO DO

Development of primary energy consumption, 2008 i 2030

Primary energy consumption [PJ]
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Source: AG Energiebilanzen, BMWi; linear projection based on the 2008 i 2015 period.
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ENERGY SAVING IN GERMANY
BY EUROPEAN COMPARISON

13

Final energy intensity by European comparison, 2012
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Source: Odyssee database; final energy intensity adjusted for economic structure and climate and measured as kilogramme of oil
unit per euro of gross domestic product (in purchasing power parities and prices of 2005)
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ENERGY EFFICIENCY MARKETS IN GERMANY

Currently more than U 50 billion has already been
implemented in the energy efficiency market in
Germany (some sources already amount to G 150 billion).

Products and services related to buildings

Technical equipment and installations (production and
cross-sectional technologies)

Energy service market in
GER (contracting, energy

consulting, management):
- 0
The annual market growth rates are 7 - 13%. 4 9.2 billion (2015)

Products and services related to mobility

The number of jobs is already over 500,000.
The McKinsey study goes up to 850,000 by 2020.

The market share of German companies in the energy efficiency market
worldwide is estimated at between 15 and 20%.

Sources: u. a. McKinsey, 2009; Roland Berger 2011; Deneff, 2014, BfEE 2017
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THE GERMAN MARKET-ORIENTED APPROACH:
DEMAND AND PROMOTE

Regulatory law
A set standards and rules

% = transparency of
A A‘)ull-measuren o o et

A encourage
EnEV* market market

supply and ' A p unkdsuref
EVPG* demand of energy

efficiency come together

EBPG* A Compgtition
A Solutions

EDL.G* A Innovations

promotion support
A increase demand
A A p amedsurefi

*EnEV - German regulation for energy saving in buildings and building systems,
EVPG - German regulation for energy related products,

EBPG - German regulation for energy using products,

EDL-G - German regulation for energy services

Source: Own representation based on the study EnEffVSys
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A SOUND MIX OF ENERGY EFFICIENCY
| NSTRUMENT S e

€ iesssenti al t o achi eve rdgdectiondanggtdé s emi ssi ons
KIW CO, building renovation Statutory requirements Provision of information
programme placcl:ed on buildings qqality by the public sector
Market incentive programme and energy consumption -
Technolo rants for new buildings and Offers of advice
S renovations (EnEV) Comprehensive commu-
Hi ghly eff-i cient 0 CEpP S nication measures
sectional technol ogieso . 'y
Competitive invitations to Energy consumption
. labelling (EU)
tender for power efficiency N
(STEP up!)
Energy charge, Broad-based and
EU emission electricity tax, car tax, well networked
trading truck toll energy research

Financial
assistance

Information
& advice

Regulatory
law

Source:BMWi2017

ENERGY EFFICIENCY & INNOVATION
IN THE CONTEXT OF ENERGY TRANSITION
STEFFEN JOEST, 07.09.2017




CHAIN OF ACTION OF ENERGY EFFICIENCY
AND KEY INFLUENCING FACTORS

Energy efficiency -
increased
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