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– Chair of Sustainable Engineering at the Technische Universität TU Berlin

– Cooperation options
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Towards the fundamental question…

• We all agree that we want to protect the environment!

• We all agree that sustainable development is the way to go!

"Our world has enough for
each person's need, but

not for his greed."

Mahatma Gandhi
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It ain´t easy being green….

environmental problem,
e.g. carbon footprint

car

environmental problem,
e.g. water footprint of biofuel
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The fundamental questions

• How can we measure what is green (environmentally preferable)? 

• How can we measure what is blue (more sustainable)? 

 for products

 for processes

 for organisations

 for nations

• If we know the green and blue, how can we make it happen?
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Overview Life Cycle Assessment (LCA) 
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LCA as globally accepted approach 

International Standards of the ISO 14000 
series, e.g. LCA (ISO 14040, -44, -47, -48, -49; 
pipeline: -45, -46, TF CR, TF Organisations) + 
carbon footprinting
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Consistent Roadmap: Maslow´s Pyramid

Life Cycle Thinking

Carbon footprint
Water footprint

Life Cycle Thinking

Life Cycle Assessment

Carbon footprint
Water footprint

Life Cycle Thinking

Eco-efficiency

Life Cycle Assessment

Carbon footprint
Water footprint

Life Cycle Thinking

LCSA

Eco-efficiency

Life Cycle Assessment

Carbon footprint
Water footprint

Life Cycle Thinking

adapted to 
environmental and sustainability assessment

= Life Cycle Sustainability Assessment
= LCA + LCC+ SLCA

Springer Publishers, 2011

ISBN: 978-94-007-1898-2

Prof. Dr. Matthias Finkbeiner Worldautosteel Meeting Berlin 2012
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Applications of LCA 

Product(s) 

Process(es) 

existing new 

one hot spot 

analysis 

(optimisation) 

design 

optimisation 

more than one 

with the same 

function 

choice 

optimisation 

design 

optimisation 

choice 
 

 

• products

• technical processes

• organizations
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Lesson learnt: there is no one size fits all LCA

In the past: 

• „Whatever the problem is, LCA is gonna fix it.“

• One big, costly LCA to be used for everything, i.e. comparison, 
optimisation, communication, etc.

• Often no clear result and disappointment, „it depends“

Today:

• Goal and application dependant LCAs

• The better defined the question to answer is, the better the LCA result.

• LCA is not a „religion“ (good or bad?), it is a tool (useful or not useful?). 
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in practice: evolutions of application areas

LCA for
hot spot 

identification LCA for
process

optimisation

LCA for
lobbying

LCA for
KEPIs
DfE

LCA for
material

comparison 

LCA for
benchmarking

LCA for
company
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consequences of application areas - data

LCA for
hot spot 

identification LCA for
process

optimisation

LCA for
lobbying

LCA for
KEPIs
DfE

LCA for
material

comparison 

LCA for
benchmarking

LCA for
company

generic

dev. process specific

supplier
specific

specific

company
specific

generic,
„accepted“

competitor
data
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application areas - communication

LCA for
hot spot 

identification LCA for
process

optimisation

LCA for
lobbying

LCA for
KEPIs
DfE

LCA for
material

comparison 

LCA for
benchmarking

LCA for
company

Env. Report:
We do LCA!

maybe
labels

We improved!
brochure

behind the scenes
public events

internal communication
internal commuincation
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Recent trend: policy relevance of LCA in the EU

„LCAs provide the best framework for assessing the
potential environmental impacts of products currently
available.“ 

EU-Commission - Integrated Product Policy - COM/2003/0302 final 
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LCA-based legislation: example RED – Directive (I)
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LCA-based legislation: example RED – Directive (II)
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LCA at Volkswagen
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LCA at Volkswagen
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Followers catching up….

 LCA teams are growing

 management attention is growing

 decision relevance is growing

 relevant topics are growing (e-mobility, CFRP, …)

 supplier involvement is growing
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LCA of a car

• > 40.000 unit processes

• > 2000 inputs and outputs

• customized software and databases

• Finkbeiner et al. (2003) :  "Data Collection Format for Life Cycle Assessment of 
the German Association of the Automotive Industry“; Int. J. of Life Cycle 
Assessment (6) 379 – 381
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Example LCA of a car

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Acidification Potential (AP)

Photochemical Oxidant Creation Potential (POCP)

Eutrophication Potential (EP)

Global Warming Potential (GWP 100 years)

Deposits

Water Demand

SO2 (50 ppm S-Gehalt; ab 11.2001)

CH4

NMVOC

NOx

CO

CO2

Primary Energy Demand

Production Phase Use Phase - Fuel Production

Use Phase - Tailpipe and Maintenance End - of - Life - Phase

Finkbeiner et al. (2002): „Life Cycle Design – Methods, Procedures and Examples for the Application of  LCA in the 
Automotive Product Development Process”; 5th International Conference on ECOBALANCE, Japan
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body in white

doors

rear axle

front axle

hood/ fenders

fuel system
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powertrain

tires
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tools

steering
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The reference line at zero is the 
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LCA for material decisons

• LCA is the state-of-the-art tool to provide environmental decision-making support.

• It looks at all aspects of a material choice (production, use, end-of-life)

Ruhland et al.: 

„Process and tools to support
Design for Environment at 
Mercedes Car Group“

4th international Automobile
Recycling Congress, Geneva, 
10.03.-12.03.2004
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Example Mercedes: Comparison front-end module

Mercedes-Benz: Environmental Certificate C-Class

Prof. Matthias Finkbeiner GIZ Lecture Series: LCA in the Automotive Industry

Mercedes-Benz: Environmental Certificate C-Class

Example Mercedes: Comparison front-end module
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Lightweighting does not necessarily mean an 
environmental improvement

mileage
0 km

(production)
300000 km

Environmental Burden
•Energy Demand, 
•CO2-Emissions,
•SO2-Emissions,
•...
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„small car“          „big car“

150000 km
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Sophistication and method refinement in classical 
areas of automotive parts LCAs…

• How to model EoL-phase ?
(recycled content vs. EoL-recycling or new approaches)

• How to model use phase?
• FRVs?
• non-fuel derived emissions?

• How to model energy supply?
• renewables?
• production or consumption mix?

• Data issues
• e-mobility
• CFRP
• other specialties
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Berger, M. & Finkbeiner, M.
Water Footprinting: How to address
water use in LCA? Sustainability 2010, 2(4)
http://www.mdpi.com/2071-1050/2/4/919/

New challenge: Water Footprint
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• Water footprinting in the automotive industry

– How much water is consumed in a car’s life cycle?

– What is the impact of this water consumption?

• Procedure

– Determine water consumption on an inventory level by means                                 

of LCA software and Volkswagen’s LCI data bases

– Geographical differentiation of water consumption according to                             

Import mixes, location of production sites, etc.

– Selection of methods for impact assessment & determination of                          

regional characterization factors

– Impact assessment

– Interpretation

Case study just published in ES&T*

*M. Berger, J. Warsen, S. Krinke, V. Bach, M. Finkbeiner (2012):
Water footprint of European cars: potential impacts of water 
consumption along automobile life cycles 
Environmental Science and Technology, DOI: 10.1021/es2040043
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Case Study

• LCI: ~ 80 m³ fresh water
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OEM publications: Daimler - smart

Prof. Matthias Finkbeiner GIZ Lecture Series: LCA in the Automotive Industry

OEM publications: Daimler - smart
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OEM publications: Renault

Prof. Matthias Finkbeiner GIZ Lecture Series: LCA in the Automotive Industry

OEM publications: Renault
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Comparative Environmental Life Cycle
Assessment of Conventional and Electric
Vehicles

Troy R. Hawkins, Bhawna Singh, Guillaume
Majeau-Bettez, Anders Hammer Strømman*

Journal of Industrial Ecology
Volume 17, Issue 1, pages 53-64, 2012

Scientific Review by NTNU
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Challenge E-mobility: real world issues –
charging and de-charging losses
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Challenge E-mobility: real world issues –
heating and cooling losses
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Challenge E-mobility: 
Macrolevel-LCA

0
20
40
60
80

100
120
140
160
180

1 CV 1 Hybrid 1 Hybrid / 17
million
Hybrids

Li
fe

 C
yc

le
 G

W
P 

(C
O

2e
q.

/k
m

) fuel
production

 Consequential LCA



18.09.2013

23

Prof. Matthias Finkbeiner GIZ Lecture Series: LCA in the Automotive Industry

Agenda

• Introduction to Life Cycle Assessment

– Motivation

– Method

– Application

• Life Cycle Assessment in the automotive industry

– State-of the art and application

– Challenges

– E-Mobility

• Perspectives for cooperation
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Technische Universität Berlin

• 27.049 students, 5.603 from foreign countries

• 4.500 employees, 319 Professors

• 90 study courses

• 7 faculties

• > 140 million € third party funds
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Chair of Sustainable Engineering

• Technische Universität Berlin

– Faculty III – Process Sciences

• Department of Environmental Technology

– Chair of Sustainable Engineering

• Target:

– Promote a sustainable way of engineering 

• Implement principles of sustainability into daily engineering practice

• Support the development of sustainable products and processes

• Provide tools that enable the “measurement” sustainability aspects

– Teaching of students in sustainability topics

Prof. Matthias Finkbeiner GIZ Lecture Series: LCA in the Automotive Industry

Key facts

• experience of >>100 LCA case studies in a variety of sectors, e.g. Mobility, 
Building, Food, Energy, Investment goods, Consumer Goods, Services

• Carbon footprint studies for both organisations (scope 3) and products

• Water footprint studies for several industrial products

• Social LCA for several industrial products

• Resource efficiency and availability studies for several companies and industry 
associations.

• Third party funds about 60% from companies and industry associations and 40% 
public research grants

• Growth of the group from 4 members in 2008 to more than 20 today.

• interdisciplinary team with >50% female and >30% international members. 
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ISO TC207 Life Cycle Assessment

ISO Chairman TC207/SC5 Life Cycle Assessment 
Chairman Advisory Committee TC207 seit Juni 2008 in Bogota

Prof. Matthias Finkbeiner GIZ Lecture Series: LCA in the Automotive Industry

UNEP Project Leader Carbon Footprinting
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UNEP Member of International LC Panel

seit Dezember 2008
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WBCSD/WRI Steering Committee GHG
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„Blue Angel“ Jury

Collaborative Research Center (CRC) 1026

Page 54

CRCs in general

 The DFG (German Research Foundation) is the self-governing organisation for 
excellent science and research in Germany. 

 Collaborative Research Centers are high-profile institutions established at 
universities for up to 12 years that enable researchers to pursue an outstanding 
research programme, crossing the boundaries of disciplines, institutes and faculties.

CRC 1026 Sustainable Manufacturing

 22 Chairs

 17 subprojects

 close to 11,000,000€ funding for the first 4 years

 plus Integrated Research Training group incl. 35 one year doctoral scholarships
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Laboratory for Sustainable Manufacturing

Source: TUB 
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Integrated Research Training Group 

 5 scholarships per year from 2013
 after one year: potentially get researcher position in the CRC or go back to “home university”.
 http://www.mf.tu-berlin.de/fileadmin/fg267/stellenausschreibungen/SFB-1026-MGK-12-1.pdf
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Cooperation options

• informal 

– always welcome

– limited resources and sustainability

• formal

– coperation agreements

– joint research projects

– advisory or guest professorship
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Technische Universität Berlin
Department of Environmental Technology
Chair of Sustainable Engineering

Prof. Dr. Matthias Finkbeiner

Chair of Sustainable Engineering


