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Tipping Points of the Earth System:
An imperative for joint and urgent action!
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Alarming trends of GHG-emissions: Ambitious reduction targets are
needed to keep the temperature increase below 2° C!
Source: Wuppertal Institute 2009
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World oil production by source

in the Reference Scenario

120 Natural gas liquids

® Non-conventional oil

Crude oil - yet to be
developed (inc. EOR)
or found

B Crude oil - currently
producing fields

1990 2000 2010 2020 2030

64 mb/d of gross capacity needs to be installed between 2007 & 2030 — six times the current
capacity of Saudi Arabia — to meet demand growth & offset decline
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The Challenge:
Absolute decoupling of quality of life from the use of nature -
innovations and sustainable consumption and production (SCP) are key!

Economic
growth

Use of
nature
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,Humanity can solve the carbon and climate problem in the first half of the
century simply by scaling up what we already know to do*.

Gigatonnen Kohlenstoff (C) pro Jahr

(Pacala/ Socolow 2004, Princeton University, USA)

2050
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(Source: Edenhofer, PIK, 2007)
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Decoupling world primary energy from GDP-growth

under the “energy (r) evolution scenario”
(Source: DLR (Ger); Ecofys (NL) on behalf of Greenpeace and Europ.Renewable Energy Council, 2007)

(“EFFICIENCY” = REDUCTION COMPARED TO THE REFERENCE SCENARIO)
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Results in 2050 - The ,,Three Green Pillars*:

*Fostering efficiency - halfing primiry energy: 422 EJ instead of 810 EJ (BAU)
*Raise share of renewables: 70% (electricity) and 65% (heat); phasing out nuclear
eExpansion of CHP (gas; biomass); biomass mainly unsed for stationary use

*50% CO0,-reduction from 23 bn t/a (2003) to 11,5 bn t/a

*Reducing total electricity costs from $ 4,300bn by on third
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Decoupling GDP-growth (1.5% p.a.) from energy: The role of sectoral
energy efficiency in a German sustainable energy system

Primary energy, PJ/yr
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Status and targets of the

»integrated German Energy and Climate Policy*“
(Source: IECP 2007/2008)

Status

= Status 2008: 20,4 % CO0, reduction compared to 2000
= Kyoto target: 21% CO, reduction up to 2008-12 will be reached

New targets up to 2020

= Share of electricity from renewables: from 14 % up to at least 27% (2020)

= Share of heat from renewables: from 6 % up to 14% (2020)

» Share of CHP from 10% up to 25% (2020)

= Doubling energy and resource productivity up to 2020 (compared to 2000)
= 40% CO0, reduction up to 2020, if EU decides on a 30% target

= 80% CO, reduction up to 2050; maximum: 2° C global temperature increase
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Renewable energy sources as a share of energy supply in Germany
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Comparison of electricity costs of new power plants:
Decreasing from renewables - increasing from fossil/nuclear
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»» L he Sun Ship* in Freiburg/Germany:
Worldwide first ,,Plus Energy‘ Office Building (,,Plusenergiehaus®*‘; Disch 2007)
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Energy efficiency potentials in Germany: 120 TWh of electricity can be

avoided with a profit - reduction of 12 % of CO, emissions in 10 years
(Source: WI/E.On 2007)

net costs of conserved energy and CO2 abatement costs (total resource cost perspective)
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A Paradigm Shift and a Policy Mix is needed to overcome barriers to foster the
deployment of efficiency technologies and to create markets for energy services

Energy tax, Emission trading, JI, CDM

subsidy reform Price structure,

costs oriented prices

= Incentives and support (financial, organisational) :for investments, R&D, demonstration, pilots

= Campaigning: Motivation, information, energy audits, training

= Efficiency standards/labelling: for products and production (mandatory/ voluntary; “Top Runner “)

» Foster public procurement, bundling of demands etc.

= Stimulate ESCOs , Contracting/ Third Party Financing (about 600 in Germany)

= Establish Energy Efficiency Funds: on the national, regional and local level (e.g.ProKlima/Hanover)
= EU-directive on energy efficiency (target: 1 % additional increase of energy efficiency p.a.)

Integrated malrket transformation programm

Planers, Building, Equip- Energy- (Service)
Manufacturers Installers, ment owners, Companies
Retailers Final users
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Macroeconomic benefits and emplyoment effects of reducing C0,-emissions by 40% up to
2020 in Germany: Driving forces are higher investments/reduced imports and energy costs
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The German example: The turnover in the environment sector
multiplies - displacing the car market as leading industry

Salesforecast for Germany [bn. EUR] Share of the total economic
system volume [%]

e 4% Environment
" technology

570 Vehicle ~— (EAGR 3%
construction

Environment

.. technology
16% _

Engineering CAGR 27

290

2005 2010p 2015p 2020p 2025p 2030p

Quelle: Prognos 2008, Expertenbefragung, Roland Berger 2006

RolandBerger

Strategy Consultants
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A new direction of technical progress - raise resource and energy

productivity: ”Make tons and kilowatthours redundant not people”
(EU 15; 1960 to 2002)

Index (1960 = 100)
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Note: Labour productivity - GDP per annual workang howurs
(1999 USD (convernaed ot LES PPP=s) per hour);
material productivity: GDF per domestic material
consumption (OMOC) (DUR per g ). ensergy productivity:
GOF per total primmary enesrgy supply (TFLS) (thousana
19955 USD pes o).

Sources: Gromningen Growth and Development Centre and The
Conference Board, Total Ccomnoemy Database, 2004 ;
CILROSTATI/INY, 2004 1EA, 2001 Tederal Statis==ical
Office, 2003.
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High shares of material (biue) costs compared to wages (yellow)

in relation to total costs in German industry
(Source: Dérner/Hennicke 2009)

-~ ™
50
e 44,6
s b, M5 AT sy 426 '
40,1 | 40, ‘
40 5 38 e L
30
a 25,6
4 24,6
1 = = i 21,4 21,3
. 21 21,3 , 206
20 198 18,8
10—
0_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
[ Material
[] Personal
o J

Materialkosten = Rohstoffe und sonstige frendbezogene Vorprodukte, Hilfs- und Betriebsstoffe incl. Fremdbauteile, Energie und Wasser, Brenn- und
Treibstoffe, Biiro- und Werbematerial sowie nichtaktivierte geringwertige Wirtschaftsgiiter
(DESTATIS, FS 4, Reihe 4.3. Kostenstruktur im Produzierenden Gewerbe)
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Analytical and practical economic benefits of reducing material costs
in German Industry and SMEs

“Aachener Modell” simulation: reducing material costs for German industry by 10%)

Results in 2020:
Additional employment: + 1,000,000 jobs
Additional business revenues: +120 bn Euro
Additional increase of economic growth: + 1% per annum

Harvesting first mover advantages of competitiveness

Reducing import dependency of strategic resources

Contributing to geostrategic risk minimisation

Approaching the official German goal (,,doubling resource productivity in 2020*)

Empirical evidence:

I. German “Material Efficieny Agency” : audits for 220 projects; payback time less than 6
months. 40 networks between SME established.

2. Efficiency Agency (EFA/NRW): 140 realized projects; investments: 27.8 million €/a; cost
reduction: 8.7 million €/a (average payback: 3 a)
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»,Material Efficiency and Resource Protection®“: A project to support

German ,,Ecological Industrial Policy“: Wuppertal Institute and 30 partners;
on behalf of the German Ministry of Environment (2007-2010)

Potentials of Increasing Resource Efficiency

Technologies

WP1 Potential Analysis of Lead Products/ WP2 Metallic Ores, PGM, Infrastructures

Target Group Specific Policies of Resource Efficiency

WP3 Resource Policy to Design WP4 Resource Policy at the
Framework Requirements Microscopic Level

WP12 Consumer-Oriented WP14 Ecodesign
Redource Policy Guidelines

Analysis of Effects

WP5 Top-Down Analysis of the Economic Impact

WP6 Indicators, Bottom-Up Models, Scenarios

Application, Agenda Setting, Dissemination of Results

WP7 Policy Recommendations and Policy Papers WP8 Conferences WP11 Advisory Council

WP10 Resource Efficiency Network WP9 Roadmap Dialogues WP 13 Communication of Resource Efficiency
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The vision: ,,2000 W per Capita Society“ —

R&D initiative of Swiss Research Institutes
(Swiss ,,White Book for R&D of energy-efficient technologies®, March 2004)

= A ,2000W per Capita Society“ in OECD-countries is
feasible; 2000W/cap (= 65 GJd/cap) corresponds to 1/3
of today's European per capita energy use;

World average in the last two decades (=70 GJ/cap):
The future convergence value?

Enabling a GDP/cap growth of 2/3 up to 2050, the
,2000W per Capita Society“ implies a factor 4 to 5
increase of energy and material efficiency

Needed: change of innovation systems, exploitation
of long re-investment cycles, sustainable patterns
of consumption and production

,,Reduction and Convergence*

resource use

industrialised countries

developing countries

today in the future

Industrialized countries reduce
their resource use more than it
increases in developing countries.

Convergence value should be
compatible with the carrying capacity
of the biosphere.
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An integrated approach to establsh sustainable consumption and
production (SCP) patterns: Efficiency + sufficiency + consistency

Reduction of specific impacts
per product/service

Efficiency
Rebound Effect:
Efficiency gains are
,eaten up“ by
increased demand
Sufficiency

vonsistency/Resilience
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»,Green Share“ of ,,Recovery Programmes* 2008/2009
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Total: 751.4
Green: 86.6
11.5%

Total: 453.1
Green: 171.1
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Source: Bernard et al 2009; Schepelmann et al 2009

Total: 375.6
Green: 9.6
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Total: 29.5
Green: 23.7
80.5%

Total: 26.1
Green: 5.5
21.2%

Total: 24.6
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