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The Institute for Energy and Environmental Research (IFEU) is a non-profit ecological
research institute. It was founded in 1978 as an independent center of excellence
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for environmental research by scientists from the University of Heidelberg. o SfiEanschds
Currently, IFEU has a staff of more than 70, mostly scientists in the fields of biology, e Energie-Newsletter
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Institut fur Energie-
und Umweltforschung  Waste
Heidelberg GmbH Management

Education Industry & Agriculture Sustainability Life Cycle Risk EIA & SEA Transport &

Emissions Assessment Assessment Environment

= jfeu - Institute for Energy and Environmental Research (IFEU)
Heidelberg

= Founded in 1978

= |Independent Think Tank for environmental research

= Clients: European Commission, German Ministries on the Federal and
State level, regional and local governments, national and
international foundations, industry associations, companies and
environmental organisations.

energy

Energy department at IFEU: Our research
puts special emphasis on the interplay
between politics, technology, structure
and individual behavior.

www.ifeu.de pict. Hertle ,,Feuer” von Martin Honert (1992’) Hans Hertle ’ Sept. 24th, 2013 ’ 4
Ausstellung im Hamburger Bahnhof / Berlin 2012.
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IFEU: Different perspectives on environmental impact

Consumption perspective and Production perspective

Carbon footprint / Energy Balance / EMAS .... / LCA
o Astone s of Cities Industries Products
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Erste kommunale
Bilanzen
(Pforzheim,
Heidelberg) mit
BICO2 BW

/0er/80er: Erste
Energiebilanzen
im Rahmen von
Versorgungs-
konzepten

DIFU-
Leitfaden

Benchmark Praxisleit-

kommunaler faden / BMU-Projekt zur

Klimasghutz / BICO2 BW Harmonisierung
Begleitung

ECORegion/Burger

80er: Erste
CO,-Bilanzen
ohne
einheitliche
Systematik

-rechner

Internetbasiertes Tool ECO-
Region (mit wesentlichen
Ergebnissen aus AK
Energiebilanzen) / Forderung
von kommunalen
Klimaschutzkonzepten

Konvent der
Burgermeister

’ Hans Hertle ’ Sept. 24th, 2013 6



ifeu - Institut fiir Energie- und Umweltforschung Heidelberg GmbH l'e

Balancing your own CO,e emissions

Calculation of single
person or household

Comparison with German
average and acceptable
quota

Balancing even for single
fields of needs

Public consumption is
fixed on the short run

Yearly updating and
recording possible

Offline version for

scientific project available

m CO2-account Calculation

Calculate CO; emissions Help and information  CO; equivalents [tyear)

Advice; Create your own CO2-account and save your results. So you can
document your results. 12.74

Mumber of parsons in the housahold 1 Person(s)
Type of calculation: Single person

Base year: 2012

Change settings

If you wam 1o calculate your annual CO; emissions, please star with Heating

Single person Average
Heating 1441 ) 1,71t )
Electricity 1,251 ) 0,76t

Private vahicle
Public transit

Air travel

Life style

i, S35 o P

aLwnd Doz
.80 1 = Aoceplabip guots

Pulic consumption

Result 12,74 t

Acceptable quota

IFEU, klimAktiv
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Range of carbon footprint
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@ nutrition
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Oheating

0 Oelectricity

yuppie single family eco family avarage
city rural area city
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Average German footprint from 2005 to 2010*

Year 2005 2006 2007 2008 2009 2010
Field of needs | [t CO.e/p*a] | [t CO.elp*a] | [t CO,e/p*a] | [t CO.e/p*a] | [t CO.elp*a] | [t CO,e/p*a]
At home 2,72 2,75 2,48 2,65 2,63 2,48
Heating 0,75 0,75 0,81 0,77 0,77 0,76
Electricity 1,96 2,00 1,67 1,88 1,87 1,72
Mobility 2,44 2,42 2,42 2,43 2,41 2,40
Private vehicle 1,48 1,43 1,41 1,44 1,41 1,39
Public transport 0,14 0,13 0,13 0,13 0,13 0,13
Air travel 0,82 0,85 0,88 0,85 0,87 0,87

Food 1,52 1,28 1,48 1,43 1,41 1,46

Life stile 3,07 2,94 3,43 3,15 3,33 3,61
Public consumption 1,11 1,03 1,10 1,08 1,07 1,09
TOTAL 10,86 10,42 10,91 10,73 10,86 11,04

* Using 3 years average of CO,, emission for electricity and DH since 2010

IFEU

Hans Hertle

| sept. 24th, 2013 |
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Scenario Tool for Citizens = = = °
,Just for fun*
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Intention: Citizens built up
their own energy future
Visualisation: Huge display
of an energy landscape

Input: 10 Switches
(2 general ones and 2 for each of the 4 consumption areas)

Characteristics: Focus on long-run decisions and a combination of
citizens and politicians perspective.

Field of application possible: Energy fair or exibition, focus groups,
schools, education ...

Location: At the moment there is only one installation
frop fiie bubbieaviawing
(TECHNOSEUM, Mannheim, Germany

| Hans Hertle | sept. 24th, 2013 10
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Energy world today: 6000 Watt community O
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KONSUM | SPENDING
701w

MOBILITAT | MOBILITY [N WOHNEN | HOUSING
. 452w

ELKAK,

Prototypen / Kaiser Matthies / IFEU

442w

ently in the future. There shouldn't be
any waste that requires incineration.
We need 100% recycling.

ould use energy more effici
, many products could be

Our society is already very efficient.
There are really no more places where
we can save. We even generate heat
from waste.

Production

B NAHRUNG | NUTRITION [ INFRASTRUKTUR | INFRASTRUCTURE
330 w

166

Ve - o
Energy must be used even more effici- | Material things are not the most impor-

tantin life. When | buy nice things, | want
them to last a long time and be produced
preferably in a way that doesn't harm
humans or the environment.

| pay attention to quality and don't run
after every bargain. I'm happy to spend
more for quality.

I want to live lavishly in the future as well
and not think about where products
come from and how long they last. The
price is what counts for me.

GESAMT | TOTAL

2.091 w

Consumption EiE
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National goals: German ENEGIEWENDE
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ENERGIEWENDE: It seems to work...

Nein olcosi'mm
danke! 4 ,9;

e

Freiburger CO2-Diat (Cartoonistin Renate Alf) ' Hans Hertle Sept. 24th, 2013 14
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...but it is rather complex

Weiterentwicklung Effiziente Motoren, Niedrigst- Verhaltens- Suffizienz Steigerung Ausbau EE-Warme und
. Einspar-Technologie ® Beleuchtung, Gerite ™y  energie &nderungen {_J LJ Niedrigstenergie [ ) der Sanierungs- (") Strom-Warmesysteme
Smart-heat"-Systeme Gebdude im Bestand ° Bildungsprojekte im Neubau ioksarale P tiefe und -rate
® ) o___ 0 ® ) 5 ® O Cettte louartc . Wasserstoff-
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Warmespeicher/ ‘| Carsharing in eraoppiting ohne Anbindun
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o Offshore Netz ,Must-run-Kapazitéten; €0, Minderung il @ 0% el Flug-/ Schiffsverkehr ra nufze:
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Skandinavien 599"““ Europa Mittelmeerraum
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Netzbetriebs- eltgehender L) EE Cities kreislaufe bremsen
lﬁeh:u;qne 8 Steinkohleausstieg leistungen
Flexibilisierung / Erneuerbare
Netzkopplung Stromnetzausbau KWK frilhzeitig Umbau Kraftwerkspark, L) stromerzeugung o Intelligente L4 Speicherkapazitat fad L Direkte Nutzung
Strom-Gas und -optimierung ausbauen Atomausstieg ausbauen Nachfrage ausbauen EE-Strom-Import regenerativen Stroms

Quelle: IFEU, Fraunhofer IBP, Hochschule Regensburg
Konzept: Dr. Martin Pehnt (IFEU); Inhalte: Dr. Martin Pehnt, Udo Lambrecht, Lars Brischke (IFEU); Prof. Dr. Michael Sterner (Hochschule Regensburg); Norman Gerhardt; Christina Sager, Rolf-Michael Liiking (Fraunhofer IBP); Grafik: Doris Burghardt, Julia Engelhardt (Nimbus Designbiiro)

Hans Hertle | Sept. 24th, 2013 | 15
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Germany is gradually shutting down all nuclear power plants
Declining nuclear energy installed capacity in Germany, 2000-2022

Source: Institute of Applied Ecology, BMJ, own calculations

Nov 2003 | May 2005
Stade Obrigheim
Aug 2011 May 2015
Biblis A+B Grafenrheinfeld
Brunsbittel
Isar 1 Dec 2017
Krimmel Gundremmingen B
Neckarwestheim 1
Philippsburg 1 Dec 2019
R Philippsburg 2
Dec 2021
Grohnde
-672 357 Brokdorf
Gundremmingen C
Remaining Dec 2022
nuclear - Isar 2

1344 Neckarwestheim 2

capacit
IJ y Emsland

in megawatts

22,100

2000 2005 2010 2015 2020

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 16
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Huge potentials e.g.

Haushalte

Gewerbe, Handel
Dienstleistung

by efficiency...

Verkehr Industrie

Querschnifts- &  branchenspez. Technol.

Verlagerung inner-
ortlicher Pkw-Verkehr
auf OPNV und Fahrrad

Kaltebereitstellun

Wirme
und Fahrerschulung
Kilte Lkw
Elektromotoren
Waschmaschinen,
Waschtrockner, Kahl- und
Kraft Waschetrockner Gefriersysteme
Kihlschranke, Kihl-Gefer- I nd FYorc Glas und
Geréte, Gefriergerate ihienbusse Keramik
Einfilhrung Hybrid-
Straonbelouchtung _lekchte-Nuztahzeuge ™ (AR BN
\
Beleuchtung Ernahrungs-
Licht gewerhe
LED-
Ampel-
........ anlagen / AN
Information/ Energie- Leicht. Beleuchiung
. effizientes laufreifen Pkw
Kommunik. luk- Fahren Pkw
Gerate Biirogerate
Ein Quadrat dieser Grofle entspricht einem Einsparungspotential von 15 PJ/a.
Deutschland verbrauchte 2010 rund 9000 PJ Endenergie. IFEU 2012
http://www.ifeu.de/energie/pdf/NKI_%20Zusammenfassung_Endbericht%20NKI%20V37.pdf ‘ Sept. 24th, 2013 17
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...and ambitious goals.

1400
1246 . .
Basisjahr = CO,-Emissions worldwide} 1990-2011 + 46 %
1200
S 1000
g 748
= 800 -40%
£
G 561
S 600 -55%
£ 374
S 400 -70%
) 249
}E -80%
$ 200 -
i -95%
0
1990 2010 2020 2030 2040 2050min  2050max

Ziesing 2012 | Hans Hertle | sern1zemg 2013 | 18
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German Scenario till 2050

Germany's plan: ramp up renewables, drive down consumption
Final energy supply and demand in Germany 2005-2050, scenario
Source: DLR Lead Study, scenario A @

12,000 Final energy in petajoules per year

Energy consumption

Transport
Industry
Commercial
Housholds

6,000

Renewables

Solar
-y - Geothermal, ambient heat
Biomass and waste

o — Wind power
0 Hydropower

2005 2050

Hans Hertle Sept. 24th, 2013 ’ 19
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Electric generation since 1990 (EEG since 2000)

140 Electricity generation in terawatt-hours
120
009
a0
D00
Original ‘ Renewables
feed-in
40 tariffs Photovoltaics
Wind power
Bio-waste
Biomass
0 Hydropower

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Hans Hertle Sept. 24th, 2013 20
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Renewables in Germany: a strong and growing pillar

Share of renewables in Germany's total electricity generation, 2011
Source: AGEB, BDEW

Heating oil, pumped storage, and other Brown coal
5.4% 24.6%
Renewables
Natural gas 19.9%
13.7%
Total
electricity Wind power
generation 7.6%
612 TWh
Nuclear Biomass
17.7% 5.2%
Photovoltaics
3.2%
Hydropower
3.1%
Hard coal
18.7% Bio-waste
0.8%

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 21
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Germany's plan: switch from coal and nuclear to renewables

Electricity generation in Germany 2005-2050, scenario
Source: DLR and Fraunhofer IWES

800 Power production in terawatt-hours per year

Conventional

Nuclear

@ Hard coal
@ Brown coal

600

Natural gas and oil

Cogeneration

I (gas and coal)
400 [
——  Renewables
I
Biomass
. I Hydropower
200 . Green hydrogen
|| Renewable imports
= Geothermal
Wind power
; = . _
Photovoltaics

2005 2010 2015 2020 2025 2030 2040 2050

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 22
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Solar PV can already cover a third of power demand
Power demand and solar power production in Germany. Estimate based on actual data from May 2012

Source: Frauenhofer ISE, EEX

70 Gigawatt

22.4 GW

I Total power

Quelle: energytransition.de

consumption
Solar power
production
Midnight 6 am Noon 6 pm Midnight
Hans Hertle Sept. 24th, 2013 23
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Germany's installed solar PV capacity is already half of power demand
Germany has most solar PV installed in absolute (30GW) and relative terms (50% of peak demand)

Source: REN 21, own calculations

100% Peak summer demand
60 GW 55 GW 35 GW 700 GW

0%

USA

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 24
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Investment in PV

5,000 Price of solar installation in euros per kilowatt

4,000

3,000

2,000

1,700 €

1,000

T T T T T T T T T T T T T T T T T T T T T T
2006 2007 2008 2009 2010 2011

Hans Hertle Sept. 24th, 2013 25
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Renewables are not the main driver for high energy prices in Germany

Trends of retail rates, spot market price and renewable energy surcharge over past 10 years in Germany
Source: AEE

30 Cent per kilowatt-hour

== Retail rate

10
== Spot market price
Renewables
5 surcharge

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 26
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Monthly cost of a German household (2,250 €)

Ausgaben eines durchschnittlichen Privathaushalts
in Deutschland 2011/12

Die EEG-Umlage hat einen Anteil von 0,3% am deutschen Warenkorb.

Freizeit, Wohnen, Gas und
Unterhaltung, - ancere Brennstoffe
Kultur, Nachrich- (28,3 %)
tentubertragun

(14,7 %
Nahrungsmittel, el e Ctl’i Cit
Getranke. Tabak Y

(14,3 %] EEG

|_Beherbergungs- und Gaststat-
tendienstieistungen (4,4 %)

Gesundheit und Bildung (4,7 %)

Verkehr (13,2 %]

Bekleidung, Schuhe,

Eiﬁricmuﬂgs?o on- andere Waren und Dwenstlestungen
stande [ O.g %) 17,4 %)

Quellen: Statistisches Bundesamt, BMW,, ONB,  * exklusive EEG-Umlage o0
IfnE, eigene Berechnungen; Stand: 10/2011 wwwanandlich-viel-energin.de 5 |

| Hans Hertle | sept.24th, 2013 | 27
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Fossil and nuclear have received by far more subsidies than renewables
Energy subsidies in Germany, 1972-2012

Source: Green Budget Germany

400 Billion €

300
200
100
I Hard coal
I Nuclear
I Brown coal
0 I Renewables

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 ’ 28
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Renewables are becoming competitive

Forecast of power generation cost in Germany up to 2030
Source: Fraunhofer ISE

0.20 Power generation costs in € / kWh
......--.._______ Energy sources
----------------------‘_- Sl W]nd,OﬁSth’e
0.10 Photovoltaics,

small roofs

=== (German power mix
(fossil and nuclear)

S  Photovoltaics,
other types + sizes
Photovoltaics,
large ground

=== Wind, onshore

0

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 29
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Biomass growth potential limited and based mostly on waste

Current biomass usage for energy and future potential, within Germany
Source: DBFZ 2011

Overall energy in P)/a

1,400 Petajoule per year ‘
Biomass
7%
1,200 8,700
Energy crops
1,000 . L Bl .
optimistic C t utilizati
urrent utilization
+116%
800 -
Electricity
26% Heat
6%
600 T —— 4o%
Biofuels
_ 28%
400 conservative
+l|.0% Origin
Residues
200 Imports
11.2% Domestic
88.8%
0
German biomass Biomass potential

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 30
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Wind turbines 40 times more powerful today than 20 years ago

Development in size and power of wind turbines, 1990-2010
Source: DEWT

Average rated output

1990 2000 2010

Average size |Max size

Height : 40m

@: 24m
@50 kw @1660 kw @2057 kw

Quelle: energytransition.de ’ Hans Hertle ’ Sept. 24th, 2013 31
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Renewables in the hands of the people

Ownership of renewables installed capacity in Germany, 2010
Source: AAE

The Big Four energy suppliers
6.5%

Other energy suppliers

Other
1.5%

7%
g;ustry TOtlall ; Private individuals
o installe
capacity 2010 1%
53 GW
Investment funds and banks
11%
Project firms
14% Farmers
11%
Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 32
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The future power grid will be bidirectional and intelligent

Electricity and information flow in power grid
Source: IFEU

Large power plants Medium sized power plants Small sized producers
Conventional rl :‘E 1 i \'i i‘l
BN A i e
Renewable |
MEDIUM-VOLTAGE LOW-VOLTAGE

-l

Heavy industry Small and medium enterprises Commercial activity Household

- 1

[
—
=4
0
=
=]
—
-
=T
[
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=]
o
v
=
=<
o
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Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 33
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Renewables need flexible backup, not baseload
Estimated power demand over a week in 2012 and 2020, Germany

Source: Volker Quaschning, HTW Berlin

Gigawatt

80
A week in May 2012 A week in May 2020

Mon Tue Wed Thu Fri Sat Sun Mon
I Pumped Storage Solar
I Conventional I Wind
I Nuclear I Biomass
I Hydro
Hans Hertle Sept. 24th, 2013 34
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Citizens form cooperatives to drive the energy transition

Number of energy cooperatives in Germany, 2001-2011
Source: AEE

600 Number of cooperatives m

300 @

mJ
LELLE R =

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Quelle: energytransition.de Hans Hertle Sept. 24th, 2013 35
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Energy efficiency since 1973

= “Conservation is the quickest,
cheapest, most practical
source of energy.
Conservation is the only way
we can buy a barrel of oil for
a few dollars.”

Jimmy Carter, “Sweater and Sacrifice” Speech

Hans Hertle Sept. 24th, 2013 36
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Examples of energy efficiency
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Efficiency of Lighting (Lumen/W)
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German energy transition: high certainty with long-term targets
Long-term, comprehensive energy and climate targets set by the German government

Source: BMU
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Change: It seems to work > for municipalities too?

CLUVMATE CHANGE BUILDING
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IFEU: CO2-Bilanzen und Konzepte
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Aschaffenburg
Aktuell: Boblingen

Esslingen am Neckar
Heidelberg
Kaiserslautern
Koblenz

Pforzheim

Ludwigshafen
Aktuell: Sindelfingen

Hans Hertle

Ettlingen
Lampertheim
Lemgo
Lorsch

Aktuell: Malsch
Morfelden-Walldorf
Aktuell: Neckargemund

Rimbach

Viernheim
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100% Masterplan: Ambitious goals for cities
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Space Heating: Efficiency and Renewables balanced

Energy for space heating Germany [PJ/yr]
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Optimum System Solutions for Renewable =~ Founded by Federal Ministry
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What we need is a balanced mix of technologies
and strategies

= Renewable energy
= Energy efficiency Energiebalance

. Optimle Systemlésynqep fur erneuerbare
m Comb]ned heat and power Energien und Energieeffizienz

(CHP)
= Low exergy systems

= Sustainable (buying) behavior

. SUfﬁCienCy jm )tz

Energiebalance; IFEU, Wuppertal Institut, 2009 Hans Hertle ' Sept. 24th, 2013 46
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Space Heating Strategies: Efficiency versus Renewables?
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Ressources are limited: We do need Efficiency!
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How to control the progress?

climate cities
Benchmark

Climate Cities Benchmark has been developed within a partnership project
between USA, Germany and Japan.

The internet-based monitoring tool enhances mutual learning of local authorities
in sustainable energy policies and climate action, and allows stable conclusions
referring to the state and the effects of local endeavors in climate protection.

Umwelt
Bundes
Amt &

Fiir Mensch und Umwelt

http://www.klimabuendnis.org/benchmark1.html?&L=0 ' Hans Hertle ' Sept. 24th, 2013 49



ifeu - Institut fiir Energie- und Umweltforschung Heidelberg GmbH

Elements of Climate Cities Benchmark

Aktivitdtsprofil Musterstadt 2009

Eingeloggt als: ekuhn

Musterhausen
Steckbrief

Letzte Anderung: ckuhn /13.11.200912:10
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Activity Profile: Multiple Joice (4 Steps)

ifeu - Institut fiir Energie- und Umweltforschung Heidelberg GmbH

A | Climate Policy | 1: getting started 2: moving forward 3: forging ahead 4: taking the lead
Adopt targets develop a general commitment to add a self committing CO2 adopt detailed reduction targets for develop visions, set high targets
and develop a concept climate policy reduction target for the city or all relevant sectors (e.g. become a “100 % renewable”

Al municipalty community)

CO2-Monitoring prepare the implementation of a accomplish a CO2 inventory for the publish a report about the regularly monitor indicators
(measure, verify and CO2 inventory and Greenhouse city according to fuels and multiple implementation of the action relevante to the climate through a
A2 |report performance) Gas Balance (Check data sectors including municipal program with data of energy benchmark system (Climate Cities
availability) for municipal facilities facilities consumption and a rough CO2 Benchmark, eea, etc.)
or estimation for the municipality inventory of all sectors
Institutionalise your determine a responsible officer / inform and involve all relevant set up a global administrative establish a climate protection
A3 |climate policy department for climate policy departments and decision makers department for climate protection in agency (including city departments
in your climate policy the municipalitiy and external stakeholders)
Set up and implement establish an action programme select priority measures and realize detail the action program for all Intensive implementation of the
the action programme including basic resolutions and first measures (taking into account sectors relevant to the climate in action programm with measures in
A4 (define visions) identify possible measures previous activities and upcoming accordance with the targets set all sectors (incl. traffic sector)
developments in your municipality)
Inform about climate organize a public event on set up an annual campaign on regularly inform and raise elaborate a target group-specific
change and your climate protection and the local climate change awareness for specific target information and communication

A5 |climate policy commitment groups in at least one sector strategy for target groups in all

relevant sectors (incl. Traffic
sector)
Involve local actors set up an structures and models establish a permanent working enforce structures by carrying out set up long term cooperatation with
for participation and involvement group / round table on climate first pilot projects based on active private sector partners,
AB of stakeholders policy with citizens, individual co-operation with citizens, stakeholders and individual target
target groups and stakeholders individual target groups and groups (e.g. large energy
stakeholders consuming, supply, transportation
or waste companies)
Open up to the region |Engagement in international set up cooperation with common planning and set up regional climate action
A7 |and initiate common networks for climate protection neighbouring municipalties to implementation of regional climate programms including regular

activities

discuss the potential of common
activities in the climate sector

protection activities

monitoring of energy consumption
or CO2 emissions

www.ifeu.de/index.php?bereich=ene&seite=climate_partnership,

Hans Hertle
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Activity Profile: City of Freiburg 2012

Waste 88%
Sl Targets/Concepts
-Monitori Climate
Transport 83% W aste avoidance SlferalEg

Institutionalisation policy
Action program 93%
Involvement of the

Sustainable car use
Parking space

management public
: : Participation of local
Public transportation
actors

Low-CO2 emission

traffic Regionalisation

Own fleet of vehicles

Urban planning

Transport planning

Cooperation wit

energy supply...
Cooperation with

large-scale consumers
Cooperation with SME’s 4 *

Civic participation CHP and district heating \.;
Renewable Energy . IFEU 2011

Energy management

Staff motivation

City as a role model

Efficient Sanitation

Energy 77%

City of Freiburg, www.benchmark-kommunaler-klimaschutz.net ' IFEU Hans Hertle ' Sept. 24th, 2013 ' 52
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Activity Profile: City of Freiburg 2012
Waste 88%

e Targets/Concepts
_Monitori Climate
Transport 83% Waste avoidance CHG Mor.uto.rlng L olic
Institutionalisation P y
Sustainable car use Action program 93%
Parking space Involvement of the
management public
: . Participation of local
Public transportation e

Low-CQO2 emission

traffic Regionalisation

Own fleet of vehicles

Urban planning

Transport planning
Cooperation wit

Energy management

— ' Staff motivation
City of energy supply... Mean
Freiburg Cooperation with City as arole model a1y
large-scale consumers
Cooperation with SME’s o Efficient Sanitation Germany
Eneray 77 Civic participation CHP and district heating w.}
9y 71% Renewable Energy IFEU 2011

City of Freiburg, www.benchmark-kommunaler-klimaschutz.net ' IFEU Hans Hertle ' Sept. 24th, 2013 ' 53
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process chain and equivalent emission
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Set of Indicators: City of Koblenz (1)

Set of indicators Koblenz 2008

Climate Cities Benchmark 0 points = bad 10 points = excellent The Set Of

- - s o 10 | Indicators

0O 1 2 3 4 5
CO2 per capita (local Electricity-Mix) COZ'EmiSSionS
Renewables (Electricity) R b l
Renewables (Heating) enewa es
CHP
Energy Use private Households per capita o o
Energy Use Services per employee, l Effl C.].ency
e
Energy Use Private Transport per capita a n d Re d u kti on

! Average Germany Il City of Koblenz 2008

of Waste

Klima-Biindnis

City of Koblenz; IFEU Hans Hertle ‘ Sept. 24th, 2013 55



Set of Indicators: City of Koblenz (2)

Set of indicators Koblenz 2008

Climate Cities Benchmark

0 points = bad 10 points = excellent

6 7 8 9 10

CO2 per capita (Fed. Electricitymix)
CO2 per capita (local Electricity-Mix)
Renewables (Electricity)
Renewables (Heating)

CHP (Heating)

Energy Use private Households per capita
Energy Use Services per employee
Modal-Split

Energy Use Private Transport per capita

I Average Germany

City of Koblenz; IFEU ‘ Hans Hertle

| sept. 24th, 2013 |

The set shows an
absolute scale !
10 points is
excellent (e.g.

0 tons CO, or
100% Renewables)

The blue beams
indicate the city
of Koblenz

The flags
indicate German
Average
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Set of Indicators and long term scenarios

Set of indicators and Scenario 2020 and 2050 (Example)

Climate Cities Benchmark

CO2 per capita (Fed. Electricitymix)

CO2 per capita (local Electricity-Mix)
Renewables (Electricity)

Renewables (Heating)

CHP (Heating)

Energy Use private Households per capita
Energy Use Services per employee
Modal-Split

Energy Use Private Transport per capita

Waste per capita

B 2010 [ 12020 [ 12050

The set of

1 . s 46 18 1 |INdicators figures
e out long term
goals based on
scenarios

O points = bad 10 points = excellent

It is even usefull
for 100% Cities
with ambitious
goals until 2050

IFEU
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Balancing Tool in
Baden-Wiirttemberg

Erlauterungen / Beschreibung
Ziel

MWh

400.000

350.000

300.000

250.000

200.000

150.000

100.000

50.000

Endenergieverbrauch nach
Verbrauchssektoren in Musterstadt 2008

Sonstige Energietrager

W Erneuerbare Energien

W Kohle

W Fernwarme

W Erdgas

W Heizdl

W Strom

Private Haushalte Gewerbe und Verarbeitendes Stadt
Kleinverbrauch Gewerbe
34% 25% 38% 2%

Dras vorlegende Tool soll ez Kommunen in Baden-Wirttermberg erméglchen, eigene CO2-Bilanzen miglichst einfach und selbststindig zu erstellen. it
der Eingabe schnell zu erbebender statistischer Daten wird mit genngem Aufwand eine COZ2-Bilanz fur die Kommune arstellt.

Grundprinzip ! Aufbaun des Tools

Der Mutzer hat anhand verschiedener Dateneingaben die Magechkeit, die Bilanz nahezu belisbig zu verfeinern, um die Situation wor Ot zu detallgetreu wie
midglich abbiiden zu kéinnen. Im Folgenden wird der Aufbau des Tooks mit den einzelnen Tabellenbléttern erddutert. Die Ergebnlsse werden fir

verschiedens Energieverbravchssekioren dangestellt.

1. Eingabe Grunddaten |+ |E. Elwabﬁ der Mmtlﬁen Daten | i
Daten Energieversorger (EVL

|Daten LUBW

|Daten Statistisches Landesamt (Sial_a)

|Datﬂn Varkehr

|3. Elwabe Zur Verfel nerung

Sonstige Quellen
Erzeugung

Kommuna

Eingabe manuel

=3 [4. Kontrolle mittels Kenndaten |+|5.Eﬁabnls
Tabellen

Kennzahlen
Grafiken

’ Hans Hertle ’ 25. Oh, 207 ’ 58
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German standard for balancing communities
(in progress - it will be ready in 2014)

CO,-Emissionen in Masterstadt 2010 nach

Tonnen CO,- Verbrauchssektoren

Aquivalente inkl. Aquivalenten und

600.000 orkcatien

Gesamt: 1,4 Mio Tonnen
33% 35%

500.000 :
B Kraftstoffe

400.000 - B Fernwarme
B Sonstige
B Erneuerbare (Wéarme)

300.000 A 0 B Heizd|

15% 17% B Erdgas
200.000 - 1 = Strom
100.000
Private Gewerbe und Industrie Verkehr
Haushalte  Kleinverbrauch IFEU 2013
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Interpretation on the long run is necessary

Entwicklung des Endenergieverbauch und verschiedener
Rahmenbedingungen in Masterstadt 2000-2010 (2000=100%)

110%

==\/erbrauch Gesamt

105%
—Verbrauch Gesamt
100% (Witterungskorrigiert)
Lo

—BIP (des Kreises)

95% —Einwohner

M —Wohnflichen
90% ' M
85% _——

80%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 IFEU2013
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Work in progress

Comparability of Climate Cities Benchmark depends on quality of data input.
Therefore energy- and CO,-balancing for German cities has to be harmonized.
Database has to be adapted and improved. These points are part of the work

plan of a project creating supporting tools for cities (subsidies from BMU and
PTJ). Partners:

Y : .&‘“r_.. ot 4 »~7.»:\:“ .

O S L\ I [I E Institut
‘W E H E B A e i

; ,_ _;—‘. / {5‘. ’} dezentrale

& & Energietechnologien

Even today lots of energy is not used optimal. On base of low exergy systems
multiple use of heat can be realized (see example on next slide). Together with
Fraunhofer Institut in Kassel IFEU is developing an exergy indicator for cities.

= Umwelt

.  Fraunhofer Bundes

SeZiscSrssmmaE 6 IBP Amt i’.‘-
www.bmu-klimaschutzinitiative.de www.umweltbundesamt.de Hans Hertle Sept. 24th, 2013 61



feu

ifeu - Institut fiir Energie- und Umweltforschung Heidelberg GmbH

Thank you for your attention

Hans Hertle

ifeu - Institut fur Energie- und
Umweltforschung Heidelberg GmbH
WilckensstralBe 3

69120 Heidelberg

Fon: +49 (0) 6221 / 47 67 - 0
Fax: +49 (0) 6221 / 47 67 -19
E-Mail: hans.hertle@ifeu.de
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