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German national Goals and local strategies 

Benchmark and CO2-inventory methods 

 

Hans Hertle 

 

Mannheim, September, 24th in 2013 
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Agenda 

National Goals and local Strategies 

Efficiency an Renewables 

Strategies on the long run  

How to control the progress? 

Climate Cities Benchmark  

Outlook: Exergy and Benchmark 
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CO2-freie Kommune 2050 
Exergetische Bewertung kommunaler Strom-Wärmesysteme 

Arbeitstreffen am 4.6.2013 

im UBA / Dessau (12:30 Uhr bis ca. 16:00 Uhr) 

 

IBP: Marlen Schurig; Richtvert: Andrej Jentsch   

IFEU: Hans Hertle, Lothar Eisenmann, Sarah Brückner 

IFEU wird 35 Jahre alt 

Zurzeit arbeiten am IFEU ca. 70 Personen 

Siehe: www.ifeu.de  

http://ifeu.klimaktiv-co2-rechner.de/de_DE/popup/ 

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 

for environmental research by scientists from the University of Heidelberg. 

Currently, IFEU has a staff of more than 70, mostly scientists in the fields of biology, 

chemistry, physics, geography, and engineering. 

35th 

anniversary 

2013 

 

 

 

More than 35 

years of 

experience 

 

www.ifeu.de  

http://www.ifeu.de/
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         www.ifeu.de pict. Hertle „Feuer“ von Martin Honert (1992) 

Ausstellung im Hamburger Bahnhof / Berlin 2012.   

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

energy 

http://www.ifeu.de/
http://www.ifeu.de/
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Heidelberg 

IFEU: Different perspectives on environmental impact 

 Consumption   perspective   and       Production perspective 

 Carbon footprint / Energy Balance   /      EMAS ….        /             LCA 

                                of Cities                  Industries                    Products 

                                  SEAP 
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BMU-Projekt zur 

Harmonisierung 

Praxisleit-

faden / 

BICO2 BW 

Erste kommunale 

Bilanzen 

(Pforzheim, 

Heidelberg) mit 

BICO2 BW 

 

 

 

 

 

 

 

 

IFEU: SEAP and balancing since 1990 (others in blue) 

1990 1995 2000 2005 2010 

DIFU-

Leitfaden 

Benchmark 

kommunaler 

Klimaschutz / 

Begleitung 

ECORegion/Bürger

-rechner 

70er/80er: Erste 

Energiebilanzen 

im Rahmen von 

Versorgungs-

konzepten  

80er: Erste 

CO2-Bilanzen 

ohne 

einheitliche 

Systematik 

Internetbasiertes Tool ECO-

Region (mit wesentlichen 

Ergebnissen aus AK 

Energiebilanzen) / Förderung 

von kommunalen 

Klimaschutzkonzepten 

Konvent der 

Bürgermeister 
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IFEU, klimAktiv  

Balancing your own CO2e 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 
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Range of carbon footprint 
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IFEU 

Average German footprint from 2005 to 2010* 

Year 2005 2006 2007 2008 2009 2010

Field of needs [t CO2e/p*a] [t CO2e/p*a] [t CO2e/p*a] [t CO2e/p*a] [t CO2e/p*a] [t CO2e/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

Average German footprint from 2005 to 2010

* Using 3 years average of CO2e emission for electricity and DH since 2010 
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Scenario Tool for Citizens 

„Just for fun“ 

 

 

 

 

 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  

free für bublic viewing  

(TECHNOSEUM, Mannheim, Germany) 
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Prototypen / Kaiser Matthies / IFEU  

Energy world today: 6000 Watt community  

 

 

 

 

 

 

 

 

 

 

 

 Schieberegler zum  

optimieren der  

Verhaltensbereiche 

 Erläuterungen und Verweise 

 rechts: Beispiel Privatfahrzeug 



12 Sept. 24th, 2013   Hans Hertle 

ifeu - Institut für Energie- und Umweltforschung Heidelberg GmbH 

 Schieberegler zum  

optimieren der  

Verhaltensbereiche 

 Erläuterungen und Verweise 

 rechts: Beispiel Privatfahrzeug 

Prototypen / Kaiser Matthies / IFEU  

 

...and in the future > nearly 2000 Watt 

Production Consumption 
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National goals: German ENEGIEWENDE 
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Freiburger CO2-Diät (Cartoonistin Renate Alf) 

ENERGIEWENDE: It seems to work…  
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…but it is rather complex  
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Quelle: energytransition.de 
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http://www.ifeu.de/energie/pdf/NKI_%20Zusammenfassung_Endbericht%20NKI%20V37.pdf 

Huge potentials e.g. by efficiency… 



18 Sept. 24th, 2013   Hans Hertle 

ifeu - Institut für Energie- und Umweltforschung Heidelberg GmbH 

25.01.2014 Ziesing 2012 

…and ambitious goals. 
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CO2-Emissions worldwide: 1990-2011 + 46 % 
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German Scenario till 2050 
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Electric generation since 1990 (EEG since 2000) 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Investment in PV 
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Quelle: energytransition.de 
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Monthly cost of a German household (2,250 €) 

electricity 

EEG 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 
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Quelle: energytransition.de 

 



36 Sept. 24th, 2013   Hans Hertle 

ifeu - Institut für Energie- und Umweltforschung Heidelberg GmbH 

 “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 

 

Energy efficiency since 1973 
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Examples of energy efficiency 
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Osram 2011 

Efficiency of Lighting (Lumen/W) 
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Quelle: energytransition.de 

 



ifeu – Institut für Energie- und Umweltforschung Heidelberg GmbH 

25.01.2014 

www.ifeu.de 

energytransition.de  

Dr. Martin Pehnt 

Ifeu – Institut für Energie- und  

Umweltforschung Heidelberg GmbH 

Wilckensstr. 3 

D-69120 Heidelberg 

 

Fon: +49 (0) 6221 / 47 67 -36 

Fax: +49 (0) 6221 / 47 67 -19 

E-Mail: martin.pehnt@ifeu.de 

http://www.ifeu.de/
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Freiburger CO2-Diät (Cartoonistin Renate Alf) 

Change: It seems to work > for municipalities too? 
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Großstädte  

(>150.000 Einwohner) 

Mittlere Städte  

(< 150.000 Einwohner) 

Kleinstädte  

(<50.000 Einwohner) 

Aachen Aschaffenburg Ettlingen 

Augsburg Aktuell: Böblingen Lampertheim 

Bochum Esslingen am Neckar Lemgo 

Frankfurt Heidelberg Lorsch 

Freiburg  Kaiserslautern Aktuell: Malsch 

Karlsruhe Koblenz Mörfelden-Walldorf 

Mainz Pforzheim Aktuell: Neckargemünd 

Mannheim Ludwigshafen Rimbach 

Münster Aktuell: Sindelfingen Viernheim 

Wuppertal 

Köln 

IFEU: CO2-Bilanzen und Konzepte 
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100% Masterplan: Ambitious goals for cities  

http://www.ifeu.de/index.php?bereich=ene&seite=klimaschutzinitiative 
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mit industrieller Abwärme

Umstellung auf LED-
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Goal: Reducing energy consumption  

         till 2050 by 50% 
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Goal: Reducing greenhouse gas 

emissions till 2050 by 95% 

 

 

 



44 Sept. 24th, 2013   Hans Hertle 

ifeu - Institut für Energie- und Umweltforschung Heidelberg GmbH 

Space Heating: Efficiency and Renewables balanced  

Efficiency 

Renewables 
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Renewables 

Leitszenario Deutschland  2010 (DLR, IWES, IfnE, 2012)  

Germany 
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www.ifeu.de/index.php?bereich=ene&seite=energiebalance 

But most of 100% towns / regions focus on Renewables! 

Reviewed towns and regions: 

Founded by Federal Ministry 

for the Environment, Nature Conservation 

and Nuclear Safety, Germany 
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Energiebalance; IFEU, Wuppertal Institut, 2009    

What we need is a balanced mix of technologies 

and strategies  

 Renewable energy 

 Energy efficiency 

 Combined heat and power 

(CHP) 

 Low exergy  systems 

 Sustainable (buying) behavior 

 Sufficiency 
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Leitszenario Deutschland  2010 (DLR, IWES, IfnE, 2012) / IFEU 

Space Heating Strategies: Efficiency versus Renewables? 

Biomass for 

small 

villages? 

District 

heating for  

big towns? 
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Leitszenario Deutschland  2010 (DLR, IWES, IfnE, 2012) / IFEU 

Ressources are limited: We do need Efficiency! 

Biomass: 

„Normal“ 

efficiency 

standards? 

Fossil fuels: 

„High“ efficiency 

standards? ? 

? 
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How to control the progress? 

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. 

http://www.klimabuendnis.org/benchmark1.html?&L=0 
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fact sheet 

Activity profile 

 Fact Sheet 

 

 

Activity Profile  

 

 

 

 

 

Balance Sheet  

 

 

Set of Indicators 

Elements of Climate Cities Benchmark 
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www.ifeu.de/index.php?bereich=ene&seite=climate_partnership 

Activity Profile: Multiple Joice (4 Steps) 

A Climate Policy 1: getting started 2: moving forward 3: forging ahead 4: taking the lead

A1

Adopt targets

and develop a concept

develop a general commitment to 

climate policy

add a self committing CO2 

reduction target for the city or 

municipalty

adopt detailed reduction targets for 

all relevant sectors

develop visions, set high targets 

(e.g. become a “100 % renewable” 

community)

A2

CO2-Monitoring

(measure, verify and 

report performance)

prepare the implementation of a 

CO2 inventory and Greenhouse 

Gas Balance (Check data 

availability) for municipal facilities 

or estimation for the municipality 

as a whole

accomplish a CO2 inventory for the 

city according to fuels and multiple 

sectors including municipal 

facilities

publish a report about the 

implementation of the action 

program with data of energy 

consumption and a rough CO2 

inventory of all sectors

regularly monitor indicators 

relevante to the climate through a 

benchmark system (Climate Cities 

Benchmark, eea, etc.)

A3

Institutionalise your 

climate policy

determine a responsible officer / 

department for climate policy

inform and involve all relevant 

departments and decision makers 

in your climate policy

set up a  global administrative 

department for climate protection in 

the municipalitiy

establish a climate protection 

agency (including city departments 

and external stakeholders)

A4

Set up and implement 

the action programme

(define visions)

establish an action programme 

including basic resolutions and 

identify possible measures 

select priority measures and realize 

first measures (taking into account 

previous activities and upcoming 

developments in your municipality) 

detail the action program for all 

sectors relevant to the climate in 

accordance with the targets set

Intensive implementation of the 

action programm with measures in 

all sectors (incl. traffic sector)

A5

Inform about climate 

change and your 

climate policy

organize a public event on 

climate protection and the local 

commitment

set up an annual campaign on 

climate change

regularly inform and raise 

awareness for specific target 

groups in at least one sector

elaborate a target group-specific 

information and communication 

strategy for target groups in all 

relevant sectors (incl. Traffic 

sector)

A6

Involve local actors set up an structures and models 

for participation and involvement 

of stakeholders

establish a permanent working 

group / round table on climate 

policy with citizens, individual 

target groups and stakeholders

enforce structures by carrying out 

first pilot projects based on active 

co-operation with citizens, 

individual target groups and 

stakeholders

set up long term cooperatation with 

private sector partners, 

stakeholders and individual target 

groups (e.g. large energy 

consuming, supply, transportation 

or waste companies)

A7

Open up to the region 

and initiate common 

activities

Engagement in international 

networks for climate protection

set up cooperation with 

neighbouring municipalties to 

discuss the potential of common 

activities in the climate sector

common planning and 

implementation of regional climate 

protection activities

set up regional climate action 

programms including regular 

monitoring of energy consumption 

or CO2 emissions
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City of Freiburg, www.benchmark-kommunaler-klimaschutz.net        IFEU 

Change: It Seems to Work > Even for Communities? 
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City of Freiburg, www.benchmark-kommunaler-klimaschutz.net        IFEU 

Change: It Seems to Work > Even for Communities? 



54 Sept. 24th, 2013   Hans Hertle 

ifeu - Institut für Energie- und Umweltforschung Heidelberg GmbH 

Spezifische CO2-Emissionen

0 100 200 300 400 500 600 700

Strommix 

PV-Anlage

Wasserkraft

Windkraft
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Steinkohle

Heizöl

Erdgas

Biogas

Holz

CO2 pur

Prozesskette

Äquivalente

[g/kWh]

Strom

Wärme

   Balancing includes  

process chain and equivalent emission 

CO2 only 

 

Process chain 

 

N2O and CH4 

heat 

electricity 
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City of Koblenz; IFEU 

Set of Indicators: City of Koblenz (1)  

0 1 2 3 4 5 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

Waste per capita

Average Germany                     City of Koblenz 2008

Set of indicators Koblenz 2008

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

Indicators 

covers: 

CO2-Emissions 

Renewables 

CHP 

Efficiency 

Mobility 

and Reduktion 

of Waste 



56 Sept. 24th, 2013   Hans Hertle 

ifeu - Institut für Energie- und Umweltforschung Heidelberg GmbH 

City of Koblenz; IFEU 

Set of Indicators: City of Koblenz (2)  

0 1 2 3 4 5 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

Waste per capita

Average Germany                     City of Koblenz 2008

Set of indicators Koblenz 2008

Climate Cities Benchmark                                0 points = bad  10 points = excellent

The set shows an 

absolute scale ! 

10 points is 

excellent (e.g.  

0 tons C02 or 

100% Renewables) 

The blue beams 

indicate the city 

of Koblenz  

The flags 

indicate German 

Average   
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IFEU 

Set of Indicators and long term scenarios 

The set of 

indicators figures 

out long term 

goals based on 

scenarios 

 

It is even usefull 

for 100% Cities 

with ambitious 

goals until 2050 

0 1 2 3 4 5 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

Waste per capita

2010 2020  2050

Set of indicators and Scenario 2020 and 2050 (Example)

Climate Cities Benchmark                                0 points = bad  10 points = excellent
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25.01.201

4 

Balancing Tool in 

Baden-Württemberg 
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-

100.000   

200.000   

300.000   

400.000   

500.000   

600.000   

Private 

Haushalte

Gewerbe und 

Kleinverbrauch

Industrie Verkehr

Kraftstoffe

Fernwärme

Sonstige

Erneuerbare (Wärme)

Heizöl
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German standard for balancing communities 

(in progress – it will be ready in 2014) 
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Interpretation on the long run is necessary 
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www.bmu-klimaschutzinitiative.de  www.umweltbundesamt.de 

Work in progress 

Comparability of Climate Cities Benchmark depends on quality of data input. 

Therefore energy- and CO2-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:    

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. 
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Thank you for your attention 

 

 

 

Hans Hertle     

ifeu - Institut für Energie- und     

Umweltforschung Heidelberg GmbH   

Wilckensstraße 3    

69120 Heidelberg    

 

Fon: +49 (0) 6221 / 47 67 – 0 

Fax: +49 (0) 6221 / 47 67 -19   

E-Mail: hans.hertle@ifeu.de     

mailto:hans.hertle@ifeu.de

