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Abstract 
The ongoing research project “SEES - Sustainable Electrical & Electronic System for the Automotive Sec-
tor” aims at the development of guidelines, prototypes and processes striving for sustainable, clean, cost- 
and eco-efficient automotive electrical & electronic systems (EES). Within SEES eco-design guidelines and 
recommended life cycle actions for relevant actors have been developed to improve the environmental per-
formance of EES. The approach is based on a methodology to identify the priority life cycle phases of a 
given electrical/electronic product to concentrate on and to qualitatively evaluate possible redesign options. 
The methodology, guidelines and their limitations are presented.  
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1 INTRODUCTION 
Automotive electrical & electronic systems (EES) are 
steadily growing – both in terms of material utilisation and 
value. These systems can offer benefits for safety, com-
fort and environmental performance. The ongoing re-
search project “SEES - Sustainable Electrical & Electronic 
System for the Automotive Sector” aims at the develop-
ment of guidelines, prototypes and processes striving for 
sustainable, clean, cost- and eco-efficient EES [1]. This 
paper presents developed eco-design guidelines for 
automotive EES along with associated limitations. 

2 THE SEES PROJECT 

2.1 Project background 
The automotive electrical and electronic system (EES) 
which is in focus of the SEES project consists of all car 
devices that are dependent on electric currents or elec-
tromagnetic fields and devices for the generation and 
transfer of such currents and fields [2].  
Because of the increasing functionality of modern cars, 
e.g. in terms of safety, comfort, engine management, 
emission control, entertainment, the use of EES in the car 
has been growing. EES contains valuable materials (e.g. 
copper and precious metals) which are only partly recov-
ered in conventional car shredders which concentrate on 
ferrous metal recovery and produce shredding residues 
for disposal (containing some EES materials). EES may 
also contain restricted substances, e.g. lead in solder or 
mercury in lights which require special end-of-life treat-
ment. 
The European Directive 2000/53/EC on end-of-life vehi-
cles (ELV) requires increased reuse, recycling and recov-
ery rates of vehicles to be achieved1 by the years 2006 
and 2015 with the latter being currently under revision. 
Additional materials (beyond currently recycled metals) 
have to be recovered/recycled from the car shredder to 
achieve these targets in the respective years. Theoreti-
                                                           
1 Mandatory targets by vehicle weight in 2006: 85 % re-
covery, 80 % reuse and recycling; in 2015: 95 % recovery, 
85 % reuse and recycling (currently under revision) 

cally, two strategies to achieve these targets in the recy-
cling process could be followed: 1. Disassembly of com-
ponents before the vehicle enters the shredder; and/or 
2. Post-shredder-treatment of the shredder residues to 
recycle/recover material fractions. Within the SEES pro-
ject both strategies are investigated to identify optimum 
end-of-life scenarios for automotive EES. For future 
automotive EES also improved designs could contribute 
to achieve these targets and an overall better environ-
mental performance. 
Optimum end-of-life scenario for automotive EES (as well 
as for the whole car) should be defined taking into ac-
count the whole life cycle of the product without shifting 
problems from end-of-life to other – in the case of auto-
mobiles more impacting – life cycle phases. Therefore, 
SEES employs the life cycle perspective to develop de-
sign guidelines, prototypes and processes towards sus-
tainable automotive EES. 

2.2 SEES project approach 
The SEES project started in February 2004 to be com-
pleted in January 2007. SEES is funded by the European 
Commission within the 6th Framework Programme (con-
tract no. TST3-CT-2003-506075) and involves 10 partners 
from 5 countries with expertise covering the entire life 
cycle of automotive EES. This includes a car manufac-
turer, an automotive electronics supplier, a car dismantler 
and shredder, electronics and plastics recyclers, two uni-
versities and one software consultant. 
To achieve the SEES objectives a life cycle approach has 
been followed considering all the life cycle steps of the 
automotive EES: 
• Effects of assembly processes on EES use/recycling, 
• Dismantling process study and optimisation incl. test-

ing of “intelligent materials” to facilitate disassembly, 
• Assessment of the shredding process and the contri-

bution of automotive EES to the different shredder 
output fractions to know their recycling potential, 

• Development/demonstration of new technologies for 
chemical/mechanical recycling of automotive EES, 
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• Development/demonstration of new technologies for 
plastic recycling from dismantled EES and from 
shredder residues, 

• Development of methodologies and software tools to 
assess the EES end-of-life scenario and recycling op-
tions, 

• Environmental and economic assessment of end-of-
life scenarios and design options using Life Cycle As-
sessment (LCA) and Life Cycle Costing (LCC) meth-
odologies, 

• Development of eco-design guidelines to improve 
future automotive EES designs, 

• Development of a new EES concept and specific 
parts prototyping and testing. 

2.3 Interim findings of the SEES project 
Relevant results from the ongoing research in the project 
are summarised hereafter as this has been the basis for 
the developed eco-design guidelines. Further information 
and selected reports are available on the project website 
[1].  
Integrated assessment of automotive EES 
An integrated assessment of the existing knowledge 
about EES considering their characteristics, design, 
manufacture, assembly, dismantling, separation and recy-
cling was made in order to provide a basis for deciding 
which EES components will be examined in more detail in 
the SEES Project. This resulted in 14 different groups of 
EES components from which representative components 
were selected taking into account legal, economic, envi-
ronmental and practical aspects. [2] 
Assembly, disassembly and shredding 
Practical studies on the assembly and disassembly of 
automotive EES and their contribution to different shred-
der output fractions (if they remain in the car) have been 
performed in order to optimise the end-of-life processes 
for EES and give feedback to improve the EES design.  
The studies showed that only a small portion of the dis-
mantling time can be addressed by product design. 70% 
of the actual disassembly working time relates to activities 
such as material/tool handling, casual work, unplanned 
breaks. The times for direct disassembly work are in prac-
tice influenced to almost equal shares by inter-personal 
differences (e.g. experience, motivation, training level, 
work organisation) and design features [3]. 
The strongest link between design and dismantling times 
is the number of previous parts to be disassembled.  The 
chosen dismantling tool is mainly influenced by personal 
preferences and experience as well as work organisation 
rather than eco-design [3]. 
Dismantling of EES beyond existing legal requirements2 
might be economically efficient if a reuse market exists for 
the obtained components. Looking at the benefit of mate-
rial recycling it is currently more cost efficient to separate 
remaining copper by handpicking from the ferrous shred-
der output instead of dismantling copper containing EES 
(e.g. electric motors) before the shredder. 
EES and plastic recycling 
To improve the recycling of EES components, the project 
undertakes the identification and evaluation of new and 
emerging mechanical and chemical recycling technologies 
                                                           
2 ELV Directive 2000/53/EC requires disassembly for bat-
teries, components containing mercury (if feasible) or lead 
in solder or glass/ceramic matrix of EES (if there are more 
than 60 g total lead in these applications in the car). 

for the treatment of selected components, e.g. wire har-
nesses, junction boxes and other printed circuit board 
(PCB) containing devices.  
Mechanical treatment aims at separation of valuable frac-
tions for separate recycling. The chemical approach tar-
gets precious metal recovery, mainly from PCBs.  
Initial studies have given an indication of the value of the 
materials that are available for recovery and further work 
is underway to define the efficiency of potential processes 
within the economic constraints [4]. 
Plastic separation tests are currently conducted with ma-
terials from disassembled EES components (mixed plastic 
fraction from mechanical recycling) as well as a plastic 
rich fraction separated from the shredding residues in 
order to identify plastic fractions which could be recycled 
and look for possible applications. 
LCA and LCC case studies 
LCA and LCC case studies have been conducted for se-
lected automotive EES components to evaluate the im-
pact of different design alternatives and end-of-life scenar-
ios from a life cycle perspective [5]. Evaluated environ-
mental impact categories were based on the CML 2001 
method including depletion of abiotic resources (ADP), 
climate change (GWP), photo-oxidant formation (POCP), 
acidification (AP) and eutrophication (EP). 
These case studies showed that the relative contribution 
of the manufacturing (incl. material production) and use 
phase of EES to its overall potential life cycle impacts is 
much higher than the contribution of the end-of-life phase 
(including potential credits). One analysed component, a 
smart junction box containing printed circuit boards, was 
largely dominated by the impacts from production (incl. 
material production). The results for the second analysed 
component, an engine wire harness, were dominated by 
material production (especially copper) and use phase 
(high weight of the harness which accounts for increased 
fuel consumption and driving emissions). Manufacturing 
mainly influenced the environmental indicators AP, ADP 
and GWP. The use phase contributed mainly to GWP and 
ADP. 
Studied design alternatives, especially when the total 
weight could be reduced, had considerably higher im-
provement potential on the overall environmental and 
economic performance than the analysed end-of-life sce-
narios3. This shows that it is necessary to consider the 
whole EES life cycle in Design for Environment and not to 
limit the view to end-of-life aspects. 

3 ECO-DESIGN GUIDELINES FOR AUTOMOTIVE 
EES 

3.1 Scope of the eco-design guidelines 
The life cycle concept has been widely accepted as the 
basis for developing sustainable products ([6], [7]). There-
fore, it has been used to develop eco-design guidelines 
for automotive EES based on the interim project findings 
summarised above. 
These guidelines address EES designers to help them 
creating EES products which have a minimum environ-
mental impact over their whole life cycle. The aim was to 
provide easy-to-use guidelines to the designer for charac-
terising EES products and for quickly identifying promising 
redesign options. Therefore, a straightforward qualitative 
approach was used. It has to be supplemented with other 
                                                           
3 End-of-life scenarios: 1. status quo car shredder; 2. se-
lective disassembly for recycling; 3. post-shredder-
recycling 
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instruments, e.g. LCA, for detailed quantitative assess-
ment of specific redesign options. 
Originally, the intention was to cover automotive EES as 
well as other electrical & electronic equipment (EEE) with 
generic eco-design guidelines. Despite the fact that some 
automotive electronic systems have similarities with con-
sumer electronics (e.g. use of PCBs, similar electronic 
components, displays, materials etc.), it became obvious 
that the use phase and the actual end-of-life scenario of 
these products are completely different.  
One important difference in the use phase is the product 
lifetime which is normally expected to be higher for auto-
motive EES (= lifetime of the whole car) than for EEE 
such as consumer electronics. Furthermore, the main 
influencing factor during the use phase of consumer elec-
tronics is their electricity consumption whereas the impact 
of automotive EES is additionally influenced by the weight 
of the components (because of the fuel consumption and 
resulting driving emissions associated with the weight of 
the component to be transported in the car during its use).  
Concerning the end-of-life phase, automotive EES remain 
in the car shredding and recycling process as long as not 
been disassembled from the car.  
In the following, the focus has been set on automotive 
EES although the concept behind the developed guide-
lines is open to be applied (after modification) as a basic 
framework for specific EEE-guidelines. 

Redesign approachMethodology elements
Product / component to 

be redesigned

Determination 
of priority

life cycle phases

Methodology part I: 
relative importance of life 
cycle phases

Relative importance of 
life cycle phases

Select 
guidelines and 

issues

Explore 
redesign options

Evaluate 
redesign options

Select and 
implement redesign 

options

Applicable guidelines 
and issues

Redesign options

Improvement potential of 
redesign options

Implemented redesign

Methodology part II: 
evaluation of 
improvement potential of 
redesigns

MET- matrix

Eco- design 
guidelines

  

Figure 1: Redesign approach including the developed 
eco-design method for automotive EES. 

The following approach has been used to develop eco-
design guidelines for automotive EES: 
• Literature research on available guidelines for auto-

motive EES and EEE, 
• Screening of main environmental aspects (using a  

qualitative MET4 matrix approach covering the whole 
product life cycle) of each of the 14 EES product 
groups in order to classify the products and to identify 
problem areas to be targeted, 

• Determine the priority life cycle phases to concentrate 
the redesign on (section 3.2), 

• Evaluation of identified redesign options (section 3.3), 
• Development of guidelines which address the identi-

fied problem areas of each of the different life cycle 
phases (section 3.4), 

• Recommended life cycle actions for relevant actors 
besides the EES designer to improve actual environ-
mental performance of EES products (section 3.5). 

Figure 1 presents an overview on the redesign approach 
that is supported by the developed methods and guide-
lines. Details are presented in the following sections. 
Within SEES the eco-design approach will not use a 
weighting across the different environmental dimensions 
(e.g. suggesting that global warming is x-times more or 
less important than resource depletion). This is in line with 
ISO 14042 (in particular if results of a comparative asser-
tion are disclosed to the public) and is based on the un-
derstanding that the necessary value judgements would 
be quite different in the various regions and markets in the 
world. This is one of the reasons why in a global business 
as the automotive a single-indicator based eco-design 
approach is not reasonable (compare [8] for more elabo-
ration). 
Therefore, the methodology in SEES is a qualitative ap-
proach to quickly determine the priorities for redesign and 
to evaluate the proposed changes. It is strongly recom-
mended that a multidimensional assessment, including 
e.g. LCA, is applied for a quantitative comparison of eco-
design actions. 

3.2 Identification of priority life cycle phases 
The basis for the developed methodology is a categorisa-
tion of products or components, depending on environ-
mental aspects relevant to the selected systems and life 
cycle phases. The aim of this categorisation is to identify 
life cycle phases with major environmental impacts and to 
support effectively a determination of redesign priorities. 
This will help to select the most relevant guidelines and 
issues for redesign. Nevertheless, more detailed analysis 
of new designs may also require an LCA – if feasible – to 
obtain reliable and quantitative results.  
For this purpose it is necessary to identify the product 
characteristics that determine the most relevant potential 
impacts of the individual life cycle phases. In literature, 
several categorisation aspects are identified that deter-
mine the relative importance of the different life cycle 
phases. The list described in [9] proposes characteristics 
that relate to the energy consumption or efficiency, mobil-
ity (stationary/mobile), mass/volume (size) of the product. 
An application of this method for an automotive case 
study to explore functional and environmental product 
characterisation is presented in [10]. However, a different 
approach has been followed by the authors here. Also the 
lifetime of the product should be taken into account as 
                                                           
4 MET = Material cycle, energy consumption, toxic emis-
sions 
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well as the presence of restricted substances (leading to 
more complex disassembly steps in the EOL stage).  
For the end-of-life phase of EEE, case studies in 
QWERTY/EE [11] have shown that there is a desirable 
end-of-life strategy for each type of EEE depending on the 
dominating material in the product. The dominating mate-
rial determines the targeted fraction of the recycling and 
separation processes (i.e. the most profitable material 
fraction). Also for vehicles there are fixed recycling routes 
which cannot be influenced by the designers – in addition, 
designers should concentrate on what is significant from 
an environmental point of view for automotive EES, i.e. 
the use and production phase. 
Finally, the following aspects have been chosen for char-
acterisation of the electrical and electronic products: 
• Mobility (stationary or mobile product – implicitly “mo-

bile” for all automotive EES), 
• Dominating material (ferrous metal / steel for automo-

tive EES as it is part of a complete vehicle), 
• Restricted substances, 
• Lifetime (e.g. lifetime of the car for automotive EES), 
• Weight, 
• Active/passive energy consumption (active if the 

product requires energy for its primary function; pas-
sive if not, e.g. for wiring transmission losses are 
considered as passive energy consumption), 

• Fuel efficiency function (relevant for automotive EES 
components which have a function to influence fuel 
efficiency of the car, e.g. electronic engine control). 

For each of these aspects one defined value can be easily 
assigned by the designer for every product to be ana-
lysed. Then for each value defined scores are given to the 
life cycle phases – production, use, end-of-life – to show 
which life cycle phase is influenced most by this aspect. 
Finally, the score of each life cycle phase is summed up 
and a qualitative value of A/B/C is assigned depending on 
its relative share in the total number of scores for the 
product. Only the A/B/C rating is disclosed to the designer 
as the goal is to highlight only the important environmental 
aspects to concentrate on – rather than confusing design-
ers with a multitude of not-significant eco-design aspects. 
Figure 2 presents a quick overview on this method for 
automotive EES. Topics that are valued equally for all 

automotive EES (e.g. mobility, dominating material) are 
not included in this table to simplify the use. 
The scores and thresholds (see Figure 2) that are cur-
rently implemented in this table are qualitative scores that 
have been checked with the results from the LCA case 
studies of the SEES project (see section 2.3, [5]) and ex-
perience from other literature. Please note that these 
scores do not represent a single score environmental in-
dicator or can replace an LCA, but merely refer to what 
life cycle phase is dominant for this aspect. Since the 
number of case studies is only very limited it would be 
preferred if the relative importance deriving from the pro-
posed approach would be validated with more case stud-
ies. However, since this is very time consuming, this is not 
possible within the scope of this project. 

Table 1: Examples of classified automotive EES products. 
EES component in a car Prod. Use EOL 
Smart Junction Box A B C 
Passive PCB Junction Box A B C 
Wire Harness A A C 
Lead-acid starter battery B A C 
Lambda sensor A B C 
Pyrotechnical initiator A B C 
Seat mechatronics A B C 
Starter motor B A C 
Alternator B A C 
HID head lights B A C 
LCD screens A B C 
DVD/CD player/radio A B C 
GPS navigation system A B C 

 
As a result of this assessment the EES designer should 
know on which life cycle phase(s) to concentrate on in 
redesign to effectively improve the overall life cycle per-
formance of the product. Balanced with other design re-
quirements, priority should be given in particular to “A” 
phases. Please note that this process is embedded in a 
complex design process with numerous further require-
ments (e.g. quality, costs, legal), i.e. only significant as-
pects can be reasonably considered. Some application 

Figure 2: Determine the relative importance of the life cycle phases for a given product. 
Note: Figures are directional and under continuous review –  

they should not be taken as quantitatively accurate but to steer the main focus of designers to the important aspects. 

1. Determine importance of life cycle phases

Product classification for automotive EES
Life cycle phase with scores

Characterisation topic Possible value Prod. Use EOL
Weight, Automotive EES Low (< 0.5 % of vehicle weight)* 4 0,5 0,5

Medium (between 0.5 and  5%)* 4 6 2
High (> 5%)* 6 10 4

Restricted substances None 0 0 0
Yes, without emissions in use phase 1 0 1
Yes, with emissions in use phase 1 2 1

Passive/active component passive component 0 0 0
active component 0 2 0

Functional aspects Component without fuel efficiency function 0 0 0
component with fuel efficiency function 0 1 0

Σ Prod. Σ Use Σ EOL Σ Total

A/B/C A/B/C A/B/C

Scores for relative importance of life 
cycle stages

* Scales have been estimated 
based on the results of SEES case 
studies on a wire harness (ca. 7 kg) 
and a smart junction box (ca. 1 kg) 
in D7. Share in total product score: 

A: if > 35%; B if 22% to 35%; C: if < 22%
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examples of this classification to selected automotive EES 
components are presented in Table 1. In this table can be 
seen that for all components the EOL-phase is least im-
portant compared to the other life cycle phases, which 
was also an outcome of the LCA-studies [5]. 

3.3 Evaluation of redesign options 
To be useful for the designer, the methodology should 
also help in the environmental evaluation of redesign op-
tions. For automotive EES, seven main life cycle aspects 
that could be influenced by any redesign have been iden-
tified (several of these aspects are anyway part of techni-
cal specifications in development): 
• Increasing energy or fuel efficiency, 
• Weight/volume reduction in relation to the product in 

which the component is located, 
• Substitution or reduction of restricted substances, 
• Use of less energy intensive materials, 
• Use of renewable or recycled materials, 
• Reduction of end-of-life effort, 
• Reduction of maintenance and service effort. 
The procedure of evaluating the redesign changes is simi-
lar to the one used to classify the product but in this case 
the possible changes are evaluated. A possible redesign 
idea for a given product has to be checked for its influ-
ence on each of these aspects. They are evaluated with 
“+”/“-“/”0” for positive/negative/no influences on each of 
these aspects (non-environmental aspects to be added). 
If “+” is represented by green colour and “-“ by red colour 
(yellow to be used where information is not available), a 
quick traffic light check for a proposed redesign is given. 
Based on this the designer can see whether this is a 
promising redesign to follow (only 'green lights') or if it 
induces some drawbacks ('red lights'). If both red and 
green lights occur, a more detailed analysis of the life 
cycle impacts is required for decision, e.g. by means of 
LCA.  

2. Step: Redesign Evaluation
Component/product:

Increase Energy Efficiency 0
Weight/ Volume Reduction +

Substituition of restricted 
substances 0
Use of less energy intensive 
materials +
Use of renewable or recycled 
materials 0
Reduce EOL effort 
(Disassembly, Recycling) 0
Reduce maintenance and 
service effort 0

improvement +
deterioration -
no information
no changes 0

Characterisation:

Example: Wire Harness II.1:
using flat flexible cables [6]

 
Figure 3: Example for evaluation of redesign option. 

Figure 3 shows an example how this evaluation is applied 
to a proposed redesign for a wire harness which includes 
substitution of some conventional round cables by flat 

flexible wiring. This results in reduced weight and copper 
content. In this case, the LCA case study conducted 
within SEES proved environmental advantages of this 
redesign option (see [5] for details).  

3.4 Developed eco-design guidelines 
Eco-design guidelines have been developed per life cycle 
phase and aspect. Based on the product characterisation 
described in section 3.2 the most relevant life cycle phase 
for each component can be identified. With this informa-
tion the designer can select the relevant guidelines from 
the elaborated list. The guidelines are meant to help the 
designer to identify pathways towards redesign alterna-
tives that improve the environmental performance of the 
component and in some cases give very concrete rec-
ommendations how to treat a certain aspect. They do not 
cover all possible aspects, but are meant to focus the 
attention of the designer on those issues that are most 
important. The complete list cannot be presented here 
because of limited space but is available in [12]. 
The covered aspects in the guidelines include: 
• Production (reduction of weight / restricted sub-

stances / energy intensive materials; increase of re-
cycled or natural materials), 

• Use phase (electric energy consumption; fuel effi-
ciency), 

• End-of-life (pre-treatment; use of electronics to im-
prove end-of-life pre-treatment of the vehicle). 

For all guidelines the designer should check their influ-
ence on other system components and life cycle phases. 
An improvement in one area can still have a negative (or 
positive) influence in another area. The evaluation method 
described in section 3.3 is a first quick approach for the 
designer to check this. If required, a more detailed analy-
sis has to be made, e.g. by applying LCA.  

3.5 Other recommended life cycle actions 
Although a large share of the potential environmental im-
pacts of automotive EES are determined in the design 
stage, other actions remain to be taken by other life cycle 
stakeholders to improve the environmental performance 
of EES. Some examples are given in Table 2. Details can 
be found in [12]. 

Table 2: Life cycle actors of a vehicle and environmental 
improvement areas (compare [13]) 

LC 
phase 

Influenc-
ing actor

Improvement areas 

Produc-
tion  

OEM/ 
Supplier 

Clean manufacturing processes: 
reduction of process emissions, 
production waste recycling, ergo-
nomic work stations, etc. 

Distribu-
tion  

Distribu-
tor 

Efficient transport (according to 
several LCA-studies, e.g. [14], this 
aspect is of minor importance) 

Use  Con-
sumer 

Economic driving style; Good 
maintenance; Economic use of 
electrical functions (e.g. air condi-
tioning) 

 Dealer/ 
garage 

Maintenance 

End-of-
life  

Disman-
tler/ recy-
cler 

Clean, efficient and ergonomic 
pre-treatment & recycling proc-
esses; competitive recovery prod-
ucts 
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4 LIMITATIONS OF THE ECO-DESIGN GUIDELINES 
First of all, eco-design is integrated in existing company 
specific frameworks of management and product devel-
opment, i.e. the eco-design approaches will remain indi-
vidual for different companies. Secondly, eco-design cov-
ers only environmental aspects. Thirdly, vehicle product 
systems are complex and inter-linked [15]. Therefore, the 
application of the eco-design guidelines has to be harmo-
nised with other requirements: 
• Economic factors (i.e. cost of proposed eco-design), 
• Quality factors (i.e. the environmental improvements 

could compromise the quality of the final product), 
• Reliability factors (i.e. this issue is critical for the 

automotive sector, especially for safety devices), 
• Logistic factors (e.g. availability of new materials), 
• Companies environmental policy (suppliers, producer 

and customer policies), 
• Training level of designer on environmental issues, 
• Time-to-market requirements, 
• Limited freedom to redesign the product, 
• Manufacturability limitations, 
• Homologation aspects. 
Therefore, the proposed environmental improvements 
should be balanced with the product specification and the 
requirements that other departments or external life cycle 
stakeholders have. 
Besides the above mentioned limitations there are also 
limitations from a methodological perspective. The major 
limitation is that the presented method has been based on 
few case studies and should be validated on more prod-
ucts. Furthermore, these eco-design guidelines cannot 
give definite answers in all cases. A more detailed analy-
sis, e.g. LCA, would be required for quantitative answers. 

5 CONCLUSIONS AND OUTLOOK 
The presented eco-design guidelines together with a 
qualitative method can be used to classify electrical & 
electronic products, determine their most relevant life cy-
cle phases and evaluate possible redesign options. They 
can support automotive EES designers to develop prod-
ucts with improved environmental properties. But it should 
be supplemented with other instruments for quantitative 
analysis of specific redesign options. 
However, the presented method should be validated on 
more product cases. Its application to non-automotive 
EEE needs to be refined. 
The eco-design guidelines for automotive EES will be the 
basis for developing a new concept including prototypes 
within the SEES project. Further information on the out-
comes of the project is available on the website [1]. 

6 SUMMARY 
This paper presented results from the ongoing research 
project SEES. Eco-design guidelines for automotive elec-
trical & electronic systems have been developed, based 
on a qualitative method to support EES designers. Addi-
tional life cycle actions of other relevant actors were rec-
ommended. Limitations for applying the eco-design guide-
lines were discussed. 
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