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Abstract 

Environmental related product requirements are increasing worldwide from government 
authorities, customers and other stakeholders. For small and medium sized companies 
manufacturing electric and electronic products it is more difficult compared to bigger 
companies to meet new product related requirements due to smaller budget, resources and 
knowledge. This research studies the awareness and ability to act upon changes when 
small and medium sized companies in Sweden face environmental related requirements. 
The result is compared to previous conducted studies in a number of Asian countries.  

The study has been conducted through face-to-face interviews (12 companies), phone in-
terviews (6 companies), and questionnaires (50 companies). After a preliminary literature 
study and targeting of objective companies interviews were made at first with the ques-
tionnaire study based on results from the interviews. In total, respondents from 68 com-
panies participated in this research. Results from the study reveal that companies both in 
Sweden and Asia experience the same directives from EU and that WEEE and RoHS 
have had the biggest impact upon companies. Outside the EU market, companies do not 
comply with the legislations in the same way. There is a difference in how Swedish com-
panies choose to treat environmental related product requirements as compared to electric 
and electronic companies in Asia. Furthermore, legislations are a very effective form to 
affect companies’ environmental work and adaptations, especially if it is imposed directly 
on the product itself. Both Swedish and Asian companies feel they need more education, 
more information about environmental related product requirements and more support 
from government authorities in order to cope with increasing demands from customers 
and legislations. 
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1 Introduction 

The electric and electronics industry that manufactures electric and electronic products is 
a big and growing industry. It is considered by many countries as a significant component 
to economic growth and wealth. For instance in China, the electric and information prod-
ucts accounts for nearly 40% of China’s total foreign trade volume today (People’s Daily 
Online 2008). In Thailand, more than 40% of the export is electrical and electronic 
equipment (Jonsson 2007). However, a numerous environmental issues also come related.  

Studies have shown that a significant part of many products’ environmental impact occur 
during the phase of use. This is true for electrical and electronic products in particular, 
where studies have shown that for many products up to 90% of the total energy consump-
tion comes during user phase for product groups such as refrigerators, television sets, va-
cuum cleaners and other household appliances (Appliance Magazine 2008). Many elec-
tric and electronic products contain toxic and hazardous substances, this contributes to a 
greater knowledge about the environmental problems that manufacturing and uncon-
trolled waste treatment can lead to. 

Taken together it has resulted in an extensive and rapid increasing environmental legisla-
tion covering electric and electronic products, not only within the European Union, but 
also in many other countries such China, Japan and Thailand. The legislations not only 
set requirements on companies’ manufacturing, but also require them to take social re-
sponsibility for their products during use phase and waste treatment. Examples of EU di-
rectives are Energy-Using Products EuP (European Union 2005), Restriction of Hazard-
ous Substances RoHS (European Union 2003) and Waste Electrical and Electronic 
Equipment WEEE (European Union 2003). Other non-EU legislations include China 
RoHS (American Electronics Association 2008), Japanese Home Appliance Recycling 
Law HARL (Ministry of Economy Trade and Industry 2008), J-MOSS (Ministry of Eco-
nomy Trade and Industry 2008) and Green Purchasing Law GPL (Ministry of Economy 
Trade and Industry 2008). 

All in all this could mean increased costs for the company unless one start to look at mea-
sures to handle the requirements in an efficient way. A great number of studies have 
shown that a considerable amount (70-90%) of a product’s total environmental impact 
from a life cycle perspective, i.e. manufacturing, using, waste treatment, is determined 
and is a consequence of decisions taken during the product development phase (Keoleian 
and Menerey 1994). In order to deal with environmental related product requirements in 
an efficient and effective way in product development phase in order to reduce costs and 
risks is therefore becoming more important for companies. 

Small and medium sized companies have more difficulties compared to bigger companies 
to meet the new product related requirements due to lower budget, resources and knowl-
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edge (Jonsson 2007). They are also more vulnerable when larger; multinational corporate 
starts to set higher demands on its suppliers. Companies that do not meet the new de-
mands will risk to be cut out or loose market share.  

1.1 Objectives 

This study is aimed to conduct a study on the awareness and the ability to act upon 
changes when companies face environmental related requirements. The target group will 
be small and medium sized Swedish companies in the electric and electronics industry. 
The results will be compared to studies already conduced in some Asian counties. It will 
extend the Asia Eco-Design Electronics (AEDE) project1 and previously conducted stud-
ies in China, Japan, Thailand, Vietnam, and India. 

In order to answer the objective, the objective has been broken down into six research 
questions. This makes the study easier to manage since each research question covers a 
quite defined part of the overall objective. The research questions (RQs) are: 

RQ1.  What environmental related product requirements upon products from customers, 
legal bodies and other stakeholders do companies experience? 

 In order to identify the problem source, it is important to find out what kind of re-
quirements and demands that companies in the electric and electronics company 
experience. Once the problem source is identified, it will be easier to target the 
solutions. 

RQ2. How is the awareness about existing and future coming environmental legislations 
that might influence the company’s environmental related product requirements?  

 One significant investigation in this research is to see what kind of awareness that 
companies display and put this in relation to company awareness about environ-
mental related product requirements in other countries. 

RQ3. How and in which way do companies affect and handle the environmental related 
product requirements in the companies’ product development, purchase, produc-
tion? 

 To identify how different companies are handling environmental related product 
is important in order to be able to benchmark and e.g. see if there are handling 
patterns that are more common. Furthermore, to compare how companies in dif-
ferent countries handle and treat different environmental related requirements 

                                                 

1 The Asia Eco-Design Electronics (AEDE) project targets at assisting Asian electronics, electrical and 
home appliance suppliers to meet the increasing challenges in terms of environmental legislations and cor-
porate social responsibilities primarily from the EU and Japan. The AEDE project is an initiative from the 
Center for Sustainable Design (UK) with partners in Sweden, India, Thailand and China. 
http://www.cfsd.org.uk/aede. 
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within the organization and towards customers can be valuable information for 
companies who have production or investments in other countries. 

RQ4. What preparedness do companies have in order to handle these kinds of new envi-
ronmental related product requirements within its organisation and within the 
supply chain?  

 How well-prepared a company is to face the challenges of new environmental re-
lated product requirements is an indication of it’s competitiveness against other 
companies. With increased knowledge it would be easier to make improvements. 

RQ5. What kind of information do companies feel they need regarding these kind of 
new environmental related product requirements? 

 It will be important to locate what kind of knowledge the companies need in order 
to provide suitable solutions for environmental improvements. 

RQ6. What environmental related product requirements is stimulated by the countries 
own legislations? 

 Laws are often highlighted as a strong way to influence companies work and it is 
therefore of relevance to investigate if and how environmental related product re-
quirements that companies’ are handling are influenced by laws. 

1.2 Delimitations 

A number of delimitations have been made to constraint the research and focus on the 
important discussions stated in the objectives. 

 Environmental issues and eco-design is a broad topic. Many methods and tools in 
this field exist today. However, only those that are relevant to this research will be 
discussed in the report. 

 This research does not judge the quality of the outcome of the products eco-design 
work in respective country, but rather focuses on presenting the reality and current 
issues. 

 Electric and electronics industry is part of the information and communications 
technology (ICT) sector which also includes software, consultants, retailers, and 
operators. However, this study will focus on small and medium sized companies 
that manufacture electric and electronic products (hardware). 

 Although this research will compare eco-design progresses in Sweden and Asia, 
the main focus will be the study of Swedish companies. Detailed information 
about Asian countries specific work around eco-design can be found in respective 
country’s country report. India (Lind 2007), Japan (Wålander 2007), Thailand 
(Jonsson 2007), China (Lin 2007), Vietnam (Pham 2008). 
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1.3 Structure of Research Work 

This report constitutes of seven main sections. 

Chapter one gives an introduction to this topic and presents the main research questions 
along with delimitations. 

Chapter two is about research methods, how to conduct research by means of strategy, 
and choice of methods and the general outline of this study.  

Chapter three presents theories that are linked to previous studies and research in this fi-
eld.  

Chapter four gives the results of this research.  

Chapter five summarizes the results from previous conducted research in Asia. 

Chapter six contains discussions. Research results will be related to previous conducted 
studies and finding done by other researchers. A comparison between Swedish and Asian 
electric and electronic companies handling of environmental related requirements is 
made. 

Chapter seven concludes the author’s work and recommendations. 



 

2 Methods 

To conduct a research one need to have an action plan, i.e. a plan that enables you to di-
rect your efforts towards your objective. It is therefore essential to have a good research 
strategy that allows you to carry out the work in a systematic way. 

2.1 Research strategy 

The overall problem in research is to figure out a good way to transform the questions 
that you want find out into a measure instrument that enables you to find the answers. 
Thinking of research as a black box, the input would be the research questions, i.e. ques-
tions that we are trying to find an acceptable explanation or answer (the output) to. The 
box itself will contain the research methods. A method is a way to help you gain a better 
understanding of what you wish you study.  

With the research questions in mind, the strategy was to start with a holistic approach to 
the subject, going from top down to details. This research will be compared to a number 
of studies already done in Asia. Thus, the intention was to use available methods, data, 
results and information and do a similar study in Sweden. In this way, a truly comparable 
finding can emerge.  

Two basic requirements in conducting research are validity and reliability (Svenning 
2000). Validity can be explained as the ability to measure what we intend to measure. Re-
liability means that the result should be reliable, e.g. if nothing changes in a population, 
then two examinations with the same objective and same methods should give the same 
results.  

2.2 Research methods 

A review of available literature covering the subject of research methods reveals many 
different research methods. There are, for example, experimental designs, survey studies, 
questionnaires and case studies (Bell 2005). In research, one often also talks about quali-
tative and quantitative methods. 

Experimental design gives the possibility to make conclusions about cause and effect. 
However, it requires relatively large participating groups and repetitive attempts. This 
violates the reliability requirement (discussed in section 2.1) for this kind of research. 

Case studies are suitable for researchers who work alone in that it gives the ability to 
conduct in depth studies of a problem during a limited time (Bell 2005). According to 
Denscombe (1998), “the extent in which results from a case study can be generalized to 
other similar situations or cases is depended on in which extent the current case is simi-
lar to the other cases”. 
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There is no standard method to conduct qualitative research work, but many different 
ways, e.g. through interviews, observations, use of visual media, text analysis and docu-
ments etc. Interviews are still a central matter even though the other methods are becom-
ing more frequent in terms of collecting data (Ryen 2004). Denzin (2003) says, “Qualita-
tive research involves an interpretive, naturalistic approach to the world. This means that 
qualitative researches study things in their natural settings, attempting to make sense of, 
or to interpret, phenomena in terms of the meanings people bring to them.” 

Quantitative methods are significant by a number of features. According to Holme 
(2005), quantitative methods can be used when the researcher is interested about the 
common, the average, or the representative; systematic and structured observations, for 
example questionnaires with fixed answers; and if you are interested about certain vari-
ables.  

2.2.1 Selected research method 

For this research study, both qualitative and quantitative methods are used. By all means 
it is possible to combine quantitative and qualitative methods. Jick (1979) emphasizes the 
benefits.  

 The methods validity is often decisive. If the same result about the same phe-
nomenon is obtained through two different approaches, this indicates that the in-
formation gathered is valid. 

 Using two different methods may also contribute to increased reliability for the 
analytical part. When different methods lead to similar analytical results, it will be 
a clear indication that the results are not due to any specific choice of method. 

2.3 Selection of target respondents 

The target group is small to medium sized companies in Sweden who produce electric 
and electronic products. The interviewee is often the manager, head of the company or 
the person responsible for quality and environmental issues. These are considered as the 
people with best knowledge and insight of the organization and therefore selected as re-
spondents. As small companies often do not have any dedicated environmental depart-
ments, as the responsibility is taken by the quality manager or the head manager of the 
company.  

2.4 Outline of research 

This research consists of two major parts, one interview part (qualitative) and one ques-
tionnaire part (quantitative). The interview part consists of face to face interviews with 
one or two representatives at a Swedish company. The main focus is on small to medium 
sized companies. In addition to live interviews, a questionnaire was made in preparation 
for the quantitative study. 



7 

2.5 Interview studies 

According to Kvale (1996), the qualitative research interview is an attempt to understand 
the world from the subjects’ point of view. The research interviews are based on what 
Kvale describes as “the seven stages of an interview investigation” in his book “An in-
troduction to qualitative research interviewing” (Kvale 1996). 

2.5.1 Interview design 

The purpose of good interview design is to improve knowledge. Therefore, good inter-
view design is essential to extract quality information from each interview, this requires 
well planned preparations. As preparation, basic interview techniques involving body 
language, how to create an open atmosphere and other interview tips have been studied 
before the interviews. The author adopted a semi-structured interview technique. A semi-
structured interview is a conversational type of interview. It is less formal compared to a 
full-structured interview and a two way communication allows both the interviewer and 
interviewee to exchange information. For semi-structured interviews to be successful, 
much preparation should be done before the session, and during the session, the inter-
viewer should show discipline and creativity (Wengraf 2001). This type of interview 
method brings the advantage in that it gives the researcher general information relevant to 
specific issues, i.e. probe for what is not known. More importantly, often the information 
obtained from semi-structured interviews will provide not just the answers, but the rea-
sons for the answers (Case 1990). Furthermore, both the interviewer and interviewee 
might feel more relaxed in that the interview is carried out in a less formal, but more of a 
conversational way. Special attention was paid to not to ask the question in a judging or 
leading way as the focus of this research is to find out about the actual conditions, not to 
over glorify issues or make the respondent feel like he/she must answer what’s politically 
correct. 

2.5.2 Interview outline 

The respondents of this study will be working in the Swedish electric and electronic busi-
ness sector. The type of questions is therefore adjusted accordingly. The interview is di-
vided into six main parts (see Appendix I, in Swedish). Each part contains a number of 
sub questions related to the research questions. The interview questions will begin with a 
few general questions such as the respondents title, the type of job he/she is doing, and 
how long he/she have been working with it etc. The second part will ask the respondents 
about the type of products the company is making, the quantity and questions related to 
the company’s customers. The third part will let the respondents explain shortly about 
their business and the company processes. The fourth part will deal with the type of tool 
and instruments used for designing and manufacturing products. The fifth part will ask 
the respondents about their product requirements and their opinions about it while the last 
part will ask the respondents a little bit what they think about future coming require-
ments. 
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2.6 Questionnaire study 

A questionnaire is research tool based on a set of questions in which the respondent has a 
number of alternative answers to select from. There can also be so called open ended 
questions where there are no given answers. Instead, the respondent gets to freely express 
their opinion about a certain issue. Relevant information regarding questionnaire design 
was obtained from literature (Eljertsson 1996; Trost 2001) and from previous experience 
in questionnaire design by the author. 

2.6.1 Questionnaire design 

In order to achieve a quantitative result to this research, a questionnaire was designed 
based on the same questions used for interviews with the overall research objectives in 
mind. At first, all the questions from the interview study was lined up with the overall 
research questions in a matrix table in order to identify which questions that would an-
swer one of the main research questions. The questionnaire contains question types of 
multiple selection and questions of open ended type (see Appendix II, in Swedish). The 
first few questions are to gather background information about the respondents, what po-
sition they have, and what the main products are etc. A total of 17 questions related to 
companies’ awareness and handling of environmental related requirements were to form 
a set of questions. The questionnaire was created with MS Word and Adobe Designer. 
The questions were tested on test group before the final version was sent out. 

2.6.2 Distribution of questionnaire 

The questionnaire was distributed electronically and sent out to Swedish electric and 
electronic companies. The list of electric and electronic companies was obtained from a 
master list of companies in the information and communications technology sector that 
was collected for another research purpose (Lindmark and Gunnarsson 2007). More 
companies were located though Internet search engines, and via the homepage of Swed-
ish Association of Electronics Industries (Elektronikindustriföreningen 2008). 
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3 Eco-Design 

This chapter presents the theoretical background and the basic concepts of product Eco-
Design. Furthermore, some results from previous studies done by other researchers will 
be displayed here. 

Eco-design is a concept of systematically incorporating environmental aspects into prod-
uct development (Kobayashi 2005). Other related terms are e.g. Design for Environment 
(DfE), Green engineering, Life cycle design, and Environmentally oriented design. The 
overall goal for eco-design is to reduce a product’s environmental impacts during the en-
tire life cycle while at the same time, satisfy the society’s need of products and services 
(Lindahl 2005). In other words, eco-designed products need to consume as little resource 
as possible and to reduce negative impacts on the environment, to contribute to increased 
overall performance and allow companies to market them as such green products. Over-
all, eco-design should lead to more sustainable production and consumption (Brezet and 
Hemel 1997).  

3.1 Environmental related product requirements stakeholders 

A company’s stakeholders are all those who are influenced by, or can influence, a com-
pany’s decisions and actions. These can include (but are not limited to): employees, cus-
tomers, suppliers, community organizations, subsidiary and affiliates, joint venture part-
ners, local neighborhoods, investors, and shareholders (or a sole owner). (Ammenberg 
2004) 

A successful Eco-Design process requires combining significant environmental aspects in 
product development and stakeholder requirements. Following stakeholder groups and 
their requirements exists according to (Wimmer et al. 2004): 

 End-user requirements (easy to use, energy saving…etc.) 

 Business-to-Business requirements (environmentally safe, durable…etc.) 

 Legal requirements (different directives and legislations) 

 Requirements from eco-labels 

 Standards (ISO 14 001 1996) 
 

In addition to the above mentioned, there are other (external) stakeholders such as envi-
ronmental organizations (Greenpeace, World Business Council for Sustainable Develop-
ment), researchers, shareholders, professional associations, authorities as well as internal 
stakeholders such as the company management, the economics department, the produc-
tion department according to (Wimmer et al. 2004).  
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Pascual et al. (2003) conclude that it seems that the current main external driver for 
adopting Eco-design at organizations is environmental legislation (latest EU develop-
ments). Van Hemel et al. (2002) research reveal that the most influential external stimuli 
for Eco-design are customer demands, governmental legislations and industrial sector ini-
tiatives. Van Hemel et al. (2002) conclude that Eco-design improvement options were 
most successful if supported by several strong external and internal stimuli. The most 
significant and direct types of environmental related requirements today are legislations 
issued by the European Union. WEEE, RoHS and EuP are all translated into national 
laws in each member state. According to Gurauskiene and Visvaldas (2002), main drivers 
in the electric and electronic equipments industry are the European directives. Also, the 
market and green consumers in the sense that people are getting more aware of environ-
mental issues, corporate social responsibilities in the sense that companies realized the 
complex linkage between corporate reputation, brand value and social, financial and envi-
ronmental performance. According to Brezet and Hemel (1997), internal driving powers 
would be managers’ feeling of responsibility, increased need of reducing costs, increased 
need of innovative design, increased need of increasing the employees motivation, in-
creased need of improve the product and/or the company image and increased need of 
product quality. External driving powers would be government by legislation, market 
demands from customers, competitors and suppliers (Brezet and Hemel 1997). 

3.1.1 Legislations concerning the electric and electronic industry 

Today (2008), the electronic industry are under ordinance by a number of directives set 
by EU, Following is a brief summary over the directives and what they cover.  

The RoHS directive 2002/95/EC (European Union 2003) forbids six hazardous elements 
to be used in new electrical and electronic equipment put on the market from July 1, 
2006. The forbidden elements are lead, mercury, cadmium, hexavalent chromium and the 
two brominated flame retardants, polybrominated biphenyls (PBB) and polybrominated 
diphenyl ethers (PBDE). 

The WEEE directive 2002/96/EC (European Union 2003) covers the end of life treat-
ments of ten categories of electrical and electronic equipment and extends producer re-
sponsibility by imposing the responsibility of disposal of such equipments on the manu-
facturers of EE products. The EU WEEE directive came into force on August 13, 2004. 

The EuP directive 2005/32/EC (European Union 2005) was first published in August 
2003. The final text was adopted by the European Parliament and the council in July 
2005 and came into force on May 1, 2008. The directive defines conditions and criteria 
for setting eco-design requirements for energy using products. The purpose of this direc-
tive is to strengthening the integration of environmental aspects into product design and 
development. 

Three previous directives have been integrated into the EuP directive (which is valid for 
all EU member countries) and therefore are not valid as laws anymore after May 1, 2008 
(Swedish Energy Agency 2008). However the requirements are still valid. These are the 
directive on energy efficiency for refrigerators and freezers (95/57/EG), directive 
(92/42/EEG) on efficiency requirements for new heating boilers that are fired by liquid or 
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gas fuels and directive on energy efficiency requirements for ballasts for fluorescent 
lighting (2000/55).  

The directive 2004/108/EG about electromagnetic compability (EMC) is due to make 
sure that radio and telecom equipments and other electrical products will fulfil its func-
tionality without being interfered by electromagnetic disturbances (Swedish Energy 
Agency 2008). The EMC directive came into force on 7 March, 2005 (Office of Public 
Service Information 2005). 

In Asia, many countries have either adopted above mentioned directives when exporting 
to the European market, or created their own legislations. Countries such as China (China 
RoHS, China WEEE), Japan (Green Purchasing Law, J-MOSS, Home Appliance Recy-
cling Law), Thailand (Thai WEEE, Thai RoHS) are all contributing to the increasing le-
gal and market drivers for electric and electronic producers to improve the environmental 
performance of their products. 

3.1.2 Environmental related product requirements in Sweden 

There are a number of environmental related product requirements existing in terms of 
legislations set by the European Union. The EU directives WEEE, RoHS and EuP are 
targeted towards end of life treatment and corporate social responsibility, reducing haz-
ardous substances used within the electronics industry to produce products, and integrat-
ing environmental aspects into product design and development respectively. These di-
rectives are translated by each member state into national laws. In Sweden it is the Swed-
ish Environmental Protection Agency (Naturvårdsverket) who is the responsible authority 
for the implementation of WEEE (Swedish Environmental Protection Agency 2008) 
whereas the Swedish Chemical Agency focuses on the translation of the EU RoHS direc-
tive (Swedish Chemicals Agency 2008). The EuP directive was taken into force on May 
1, 2008. The implementation of measures is done by the Swedish Energy Agency 
(Swedish Environmental Protection Agency 2008).  

For certain household products such as refrigerators, ovens, washing machines, driers, 
lighting for home use and air conditioners for home use it is required to have an energy 
label. The label directive 92/75/EEG is an EU directive and is valid in all EU member 
countries. The purpose is to guide the consumer in choosing more energy efficient house-
hold products (Swedish Energy Agency 2008). 

In Sweden there is an industry organization called “El-Kretsen” who cooperates with 
municipalities all over Sweden to collect and recycle electric and electronic products. 
Companies who imports or manufactures electric and electronic products in the Swedish 
market are obliged to report to a national database run by the Swedish Environmental 
Protection Agency. Companies who do not report themselves to the national register will 
be fined (El-Kretsen 2008).  

3.2 Eco-design Implementation 

One of the conditions for SMEs to work with environmental related tasks is that it should 
provide clear advantages for the company. It must be profitable for small companies in 
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order to motivate themselves to be involved in environmental work (Ankarstig et al. 
2003). 

According to the European Network for SME Research (2008), there are several advan-
tages for small companies to work with environmental related matters as listed below: 

Internal benefits: 

 Organizational benefits such as improved quality of documentation of environ-
mental information, compliance with existing environmental regulations, or im-
provement in the procedures. Staffs get more motivated while having a clear tar-
get to work towards. 

 Financial benefits for the company in terms of reduced costs for material, differ-
ent energy costs, cost related to waste treatment etc.  

 

External benefits: 

 Commercial benefits such as new customers generated by better competitiveness 
through improved company image. Existing customers get a higher satisfaction 
level. 

 Improved environmental performance will increase energy and material effi-
ciency, reduce pollution etc. Generate less impact on the environment.  

 More positive public image, better access to capital from environmental-sensitive 
investors. 

 

The primary rule for any company regardless of size is to become profitable (and stay 
that way). Therefore, companies are always looking for ways to cut down costs to im-
prove the financial performance. Clearly, there are seemingly many advantages for SMEs 
to go “green”. This is also pointed out in a research done at the University of Lund 
(Löfqvist et al. 2000). 

According to Bhamra et al. (1999) who did a research on integration of environmental 
decisions into product development process, conclude that pre-specification environ-
mental design changes have greater impact on the environmental profile of the product. 
The later you introduce eco-design in the design process the more difficult it is to affect 
the environmental profile, and also to a higher cost. This fact is agreed with Lindahl 
(2005) among others.  

At all stages of design, designers often only want a tool which will allow “quick alterna-
tives analysis” enabling them to make decisions about which material or other option to 
take. One way to implement eco-design is to treat it simply as good design, based on ex-
isting concurrent engineering or total quality philosophies (McAloone and Evans 1999). 
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3.3 Waste generated by the electronic industry 

Improper disposal of old electronics that contains lead is to do harm for both humans and 
our environment. In recent years, organizations such as the Basel Action Network (BAN) 
have revealed terrible pictures from development countries such as China, India and 
Pakistan (Basel Action Network 2002). E-waste being dismantled manually, workers be-
ing exposed directly to its hazardous contents.  

In India and China, where the problem with e-waste is focused because of the population 
level of these countries, a complex e-waste handling infrastructure based on and executed 
by a very entrepreneurial informal sector has developed, reflecting a long tradition in 
waste recycling. Rag pickers and waste dealers easily adapted to the new waste stream 
and a large number of new businesses were created in re-using components or extracting 
secondary raw materials (Widmer et al. 2005). 

In many developing countries, e-waste is considered as a resource as served out elec-
tronic products contains valuable metals. Representatives within the US recycling indus-
try have indicated that around 80% of the WEEE they receive is exported to Asia, and 
90% of this goes to China (Basel Action Network 2002).  

The controls on the transboundary movements of recyclable resources differ widely 
among different countries in Southeast Asia (Kojima 2006). According to Kojima (2006), 
the Thai government considers that even if wastes can be recycled, the generation of re-
sidual debris is not desirable and has a policy that requires complete reutilization. Viet-
nam prohibits both imports and exports of wastes except imports some non-hazardous 
recyclable waste. 

According to Li and Wen (2005), China does not have a complete, automatic e-waste re-
cycling industry. Small family businesses along China’s costal lines use cheap labour and 
primitive methods to extract valuables from e-waste. Yet, the problem with e-waste has 
yet not reached its peak. Huang et al. (2006) concludes that the most crucial issue in 
China is that there is still no legislation and regulation issued on WEEE reuse and recy-
cling. Most producers do not design their products to meet eco-design principles in the 
product life time. Therefore, according to Huang et al. (2006), it is unnecessary for pro-
ducers to call back their waste products. This is an urgent issue that needs to be solved by 
China’s central government. The national WEEE draft has been submitted for approval 
by the State Council since early 2005 (Hicks et al. 2005). Industrialized countries, such as 
Sweden and Japan, are successfully operating WEEE management systems. The author in 
this report, argues in Huang et al. (2006) that it is worth learning from these countries’ 
experiences and to establish WEEE management systems that suits China’s situation. 
Only by making WEEE management regulations, implementing extending producers’ 
responsibilities and promoting public involvement, will the reuse and recycling of WEEE 
become a reality. The same idea is shared by He et al. (2006), saying that some projects 
on WEEE management are being carried out, but there are still some problems that re-
strict the commercial operation of qualified WEEE recycling enterprises. In order to ac-
celerate the solution of WEEE in China, He et al. thinks it is vital complete legislations 
on WEEE and to formulate corresponding favorable policies and regulations as soon as 
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possible. Furthermore, it is important to introduce and develop cost-effective and envi-
ronmentally friendly WEEE recycling technologies, and to implement green design and 
cleaner production concepts within the electronics industry to comply with upcoming EU 
and China legislations in a proactive manner. 

Widmer et al. (2005) conclude that e-waste is an emerging issue, driven by the rapid in-
creasing quantities of complex end-of-life electronic equipment. The global level of pro-
duction, consumption and recycling induces large flows of both toxic and valuable sub-
stances. 

3.4 Awareness about requirements 

Nowadays the importance of the environmental sustainability of industrial products has 
become significant because of the ever stricter environmental legislation in the field, and 
thanks to the higher awareness of customers concerning environmental problems. The 
development of sustainable products leads engineers to take into considerations environ-
mental aspects in concurrency with traditional technical and economical aspects since the 
beginning of design activities (Fargnoli and Kimura 2007).  

As a result of legislative and other pressures, there is an increasing requirement to im-
plement eco-design programs throughout the supply chain. This needs for greater under-
standing of environmental considerations amongst all stakeholders in the electronics sec-
tor from consumers, retailers through to manufacturers and component suppliers. In par-
ticular there is a need to be increased awareness of eco-design in supply chains amongst 
electronics manufacturers, systems integrators, component suppliers, recyclers and design 
consultancies, which will need to cover, for example design for dismantling, use of recy-
cled plastics, use of fewer components and use of fewer plastics (Seeba Global Resource 
2006). 

With more and more outsourcing and contract manufacturing migrating to Asia, there are 
increasing requirements for suppliers to become more aware of environmental and corpo-
rate social responsibility (CSR) issues. However, outside of subsidiaries of transnational 
corporations, most small and medium-sized enterprises (SMEs) generally have little 
awareness and understanding of environmental and CSR issues and few governments in 
Asia have started support programs covering these issues (The Centre for Sustainable De-
sign 2006). 

Asian countries such as China, India and Thailand also have significant manufacturing 
activities in the electronics, electrical and home appliances sectors. Companies in these 
countries now face a growing number of customer enquiries related to compliance with 
environmental laws and CSR issues and specifically on product-related issues such as 
eco-design, materials reduction, energy efficiency, reduced toxicity and recyclability 
(The Centre for Sustainable Design 2006).  
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3.5 Knowledge about methods to handle legislations 

Pascual et al. (2003) conclude that there is a lack of satisfaction about the use of LCA 
based tools. In some countries, such as Thailand, many people in the electric and elec-
tronic industry believe that LCA is equal to eco-design as referred to (Boonkanit et al. 
2008). Instead of seeing LCA as a tool or aid to support eco-design activities in indus-
tries, many Thai companies will do LCA and believe that it is eco-design. 

Boks and Pascual (2004) made a research about the role of success factors and obstacles 
in design for environment based on a survey among Asian electronics companies. The 
general perception is that the eco-design process is systemized as much as possible, as it 
is mainly seen as compliance rather than a creative issue. This creates a number of obsta-
cles whenever sophistication of the process requires the need for bilateral communica-
tions and cooperation between internal stakeholders within the company. 
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4 Research results 

4.1 Overview of the Swedish electronic industry 

The Swedish electric and electronic industry can roughly be divided into construction, i.e. 
construction of electronics, printed circuit board (PCB) layout, computer aided design 
(CAD), analogue and digital hardware design, etc. Most production are now being moved 
to low cost countries in Asia but there are still a few manufacturers of PCB, and compa-
nies doing assembling left in Sweden, most of them located in small cities such as Nor-
rköping, Katerineholm and Jönköping, with a few located near larger cities such as 
Stockholm, Göteborg and Malmö (Lindmark and Gunnarsson 2007). The component 
market consists of suppliers that supply local electronic companies with electronic com-
ponents. One of the bigger component distributors in Sweden is ELFA. Many of these 
small to medium sized companies are also supplying for bigger companies such as Erics-
son, ABB, Electrolux and other major multinational companies. Within the electric and 
electronic sector, there are several business areas such as development with/without own 
manufacturing, manufacturing, contract manufacturing, consultants and retailer/sales. In 
this research, most of the interviewed companies are contractors or consultants (consult-
ants are for example hardware design houses that do application specific integrated cir-
cuit (ASIC) or field programmable gate array (FPGA) program chips). These companies 
are concentrated to certain areas in Sweden, namely the Stockholm region (Kista with 
lots of telecommunications companies, most notably Ericsson), Linköping/Norrköping, 
Västra Götaland region (Göteborg), Jönköping, Öresund region (Malmö and Lund) and 
Blekinge (Karlskrona/Ronnbeby) region. See the red markings in figure 1. 

 

Figure 1. Location of electric and electronic companies in Sweden. 
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4.2 Respondents 

The research study contains both a qualitative part containing face to face and telephone 
interviews, and a quantitative part containing questionnaire studies.  

4.2.1 Interview respondents 

Table 1 gives an overview of all the interviewed respondents and their respective posi-
tions in the company. The choice of participating companies was based on results from 
the Internet, searching for electronic companies in Sweden upon phone calls were made 
to respective company in order to make an appointment. The author also made personal 
contacts with some of the companies by visiting their booth at the Nordic electronic fair 
(Elektronik 2008). 27 companies were contacted, with 2/3 accepting an interview, either 
by visit or by phone. In most of the cases, the manager of the company and/or the respon-
sible person for quality and environment were the target respondents as there are consid-
ered to be in the position to have the best knowledge about their company and the com-
pany’s environmental policies and issues. In total 18 companies and 23 respondents (in-
cluding face to face and telephone respondents) were interviewed. Out of the 18, 6 com-
panies agreed to phone interviews. 

Table 1. Interview respondents. 

Company Position Respondent Interview type 
Company [A] Chief executive manager Respondent [1] Face to face 
Company [B] Chief executive manager Respondent [2] Face to face 
Company [C] Chief executive manager Respondent [3] Face to face 
Company [C] Quality Issues/Environment Respondent [4] Face to face 
Company [D] Quality/Environment Respondent [5] Face to face 
Company [D] Production/Manufacturing Respondent [6] Face to face 
Company [E] Chief executive manager Respondent [7] Face to face 
Company [F] Sr Engr. Safety & Sustainability Respondent [8] Face to face 
Company [F] Sr Engr. Safety & Sustainability Respondent [9] Face to face 
Company [F] Senior Engineer Respondent [10] Face to face 
Company [F] Senior Engineer Respondent [11] Face to face 
Company [G] Quality Responsible Respondent [12] Face to face 
Company [H] Quality Responsible Respondent [13] Face to face 
Company [I] Chief executive manager Respondent [14] Face to face 
Company [J] Quality/Environment Respondent [15] Face to face 
Company [K] Quality/Environment Respondent [16] Face to face 
Company [L] Chief executive manager Respondent [17] Face to face 
Company [M] Chief executive manager Respondent [18] Telephone 
Company [N] Chief executive manager Respondent [19] Telephone 
Company [O] Quality Issues/Environment Respondent [20] Telephone 
Company [P] Chief Designer Respondent [21] Telephone 
Company [Q] Chief executive manager Respondent [22] Telephone 
Company [R] Chief executive manager Respondent [23] Telephone 
 



19 

4.2.2 Questionnaire respondents 

In addition to face to face and phone interviews, a questionnaire was sent out to compa-
nies in the electric and electronic business in order to gather data to conduct a statistical 
survey and to quantify the results. In total 590 Swedish companies in the electric and 
electronic sector were contacted, with a reply frequency of 8.5%.  

4.3 Research question 1 

RQ1. What environmental related product requirements upon products from cus-
tomers, legal bodies and other stakeholders do companies experience? 

4.3.1 Interview results 

EU WEEE and RoHS are what the majority of the interviewed Swedish companies feel 
they need to cope with. They states that most of these requirements are coming from cus-
tomers or government authorities. In addition, four of the interviewed companies state 
that they are required by their customers to fulfill the EMC requirement. The EMC re-
quirement is not an environmental in the same sense as WEEE, RoHS and EuP but rather 
a product related requirement related to electric and electronic products.  

All interviewed companies mentioned RoHS as one of the requirements they need to ful-
fill. The RoHS requirement comes from their customers which indirectly come from the 
EU legislation.  

The interviewed companies were all involved in the electric and electronic business mak-
ing products such as industrial electronics, designed printed circuit boards, measure in-
struments and all sorts of electronic products. Some of them are pure contractors, i.e. 
companies who help other companies with large scale production (smaller quantities pro-
duction may also occur). Contractors usually do not make their own design. Contractors 
buy their components from third parties, and almost nothing will be produced by them.  

When it comes to EuP, not many company said much about it. There are a couple of 
companies who are members of Swedish Association of Electronics Industries (Elek-
tronikindustriföreningen 2008). Members of this association, which includes companies 
[A, B, C, D, E, G, H, J, P, R] in this study, mentioned EuP as a requirement, but none 
said much about how EuP stimulate the company’s product related requirements.  

Other than EU legislations, a few companies had replied that their customers have prod-
uct specific requirements but did not want to go into details.  

4.3.2 Questionnaire results 

Companies were asked to state the environmental related requirements that they need to 
tackle with and also where these requirements came from (see questionnaire in Appendix 
II). Figure 2 shows the results from the survey. The majority of companies replied that 
RoHS was one of the requirements, such demand came from legislation and customer 
demands. Among manufactures of printed circuit boards and electronic assembling, all 
companies obey RoHS. A few companies stated that they have no requirements, those 
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companies were producing products for military or medical use. Electronic products in-
tended for military or medical use are granted from the EU RoHS restriction. Other than 
the RoHS, WEEE, EuP and REACH directive, a few companies stated requirements such 
as limitations in energy, water usage, transportation, use of toxics, the choice of material, 
use of solvents, demand on recyclability and producer responsibility. Many companies 
were also ISO14001 certified. Most of these requirements come from either authorities 
(through Swedish and European legislations) or from customers (demands). In some 
cases, it was the company itself who impose waste treatment measures on themselves. 
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Figure 2. What environmental related product requirements do you need to meet? 
Responses from all participating companies in the questionnaire survey are dis-
played in above graph. 43 out of 50 companies had replied to this question.  

Out of the 43 company responses from the questionnaire study, over 50% had listed 
RoHS as one of their environmental related product requirements.  

When asked about the company’s satisfaction level in terms of the handling of environ-
mental related requirements, more than 90% of the respondents (N=40) replied that they 
were either medium or highly satisfied. (The companies were asked to state their level of 
satisfaction. A score of 1 represented a low satisfaction level, while a score of 10 being a 
high level of satisfaction). The results were then grouped in three categories (a score of 1-
4 was categorized as low satisfaction, 5-7 medium satisfaction, and 8-10 high satisfac-
tion). See figure 3. 

low  satisfaction
8%

medium satisfaction
44%

high satisfaction
48%

 

Figure 3. How pleased are you with your company’s handling of environmental re-
lated requirements? 40 companies out of a total of 50 respondents answered this 
question. 
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56% of all the respondents (N=44) from Swedish companies who took part of the survey 
believe that the amount of environmental related requirements is increasing, the rest think 
that the amount of requirements have neither increased nor decreased, but rather at a sta-
ble level. If the respondents had answered “increasing”, there was a follow-up question 
asking what kind of requirements are increasing. EU RoHS, WEEE, EuP was the most 
frequent answers. Also a few companies stated that more producer responsibilities, recy-
clability, and a more extensive version of RoHS were expected in the future. None (zero) 
of the companies believe that the amount of environmental related requirements will de-
crease in the future.  

4.4 Research question 2 

RQ2. How is the awareness about existing and future coming environmental legisla-
tions that might influence the company’s environmental related product require-
ments? 

4.4.1 Interview results 

All interviewed Swedish companies are aware of the EU directives WEEE and RoHS. 
They follow the RoHS directive and dispose their e-waste according to the Swedish regu-
lations. Respondents [1-5, 7, 12, 13, 15, 21 and 23] are also members of the Swedish As-
sociations of Electronics Industry (Swedish Electronic Industry Association 2008) who 
promotes information about environment and quality to their members in the electronic 
industry. On EIF’s home page it is possible to find relevant and updated information 
about current European legislations such as WEEE, RoHS and EuP and also information 
about Asian legislation like China RoHS (American Electronics Association 2006). There 
is also clear information about allowed RoHS values and RoHS exemptions as well as 
slides about the EuP directive provided by Swedish energy council. Many of the inter-
viewed respondents also post environmental information on their company website which 
includes WEEE and RoHS showing that not only are they aware of the legislations, but 
also take their responsibility to inform their customers. As for EuP, the directive seem not 
to have reached out to companies as much as the prior two. About one third of the inter-
view respondents showed good knowledge about this legislation, and the rest have either 
little knowledge about it or none at all. In general, the interviewed respondents think they 
need more knowledge and education about environmental related requirements, only one 
said they don’t need more knowledge to handle environmental related requirements. 

4.4.2 Questionnaire results 

While most Swedish companies think they have a good command of the environmental 
related requirements at their own company (chapter 4.3.2, figure 3), most companies also 
think that the industry itself has relatively good awareness and ability to act upon envi-
ronmental related product requirements. Respondents were asked to answer on a scale 
between 1 and 10 (while 1 being very bad, 10 being very good). The results were then 
grouped into three categories (1-4 being low level of awareness and handling ability, 5-7 
medium level, and 8-10 being high level of awareness and handling ability). See figure 4. 
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88% of the respondents (N=46) from the questionnaire study believe that Swedish elec-
tric and electronic industry has both good or very good awareness and ability to act upon 
environmental related product requirements. 

low
12%

middle
43%

high
45%

 

Figure 4. How do you think about the industry's awareness and ability to act upon 
environmental related product requirements? 46 out of 50 respondents replied this 
question. 

Companies were asked about their need in order to handle environmental related product 
requirements. 44 out of 50 respondent companies stated that they needed either more 
education or more information about environmental related requirements, or both. 13 out 
of 50 respondent companies wished for more support from authorities. 6 out of 50 re-
spondent companies wished for better methods/tools for handling of environmental re-
lated product requirements. See figure 5.  
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Figure 5. What need do you feel there is in order to handle environmental related 
product requirements? 44 out of 50 respondents had answered this question. 

4.5 Research question 3 and 4 

Research questions 3 and 4 are combined since they are closely related to each other. 
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RQ3. How and in which way do companies affect and handle the environmental re-
lated product requirements in the companies’ product development, purchase, pro-
duction? 

RQ4. What preparedness do companies have in order to handle these kinds of new 
environmental related product requirements within its organisation and within the 
supply chain? 

4.5.1 Interview results 

Respondent [1] state that they will require their suppliers to have certifications 
(ISO14001) and an active environmental work. They also have company internal docu-
ments that describe how the company work with environmental related work. Further-
more, they will save most of their by-products in a container box to be used in later pro-
jects. Nothing will be thrown away unless they are completely useless. Company [A] also 
post information on the company website about how the company shall work with envi-
ronmental related issues. Such information includes how the company believe environ-
mental demands should be set, for example with a life-cycle view in mind and those envi-
ronmental demands should be set with the customers interests in mind. Furthermore, en-
vironmental demands should be integrated together with other product specifications. The 
eco-strategy wheel is also described in this document and is used to find what aspects of a 
product’s life-cycle that is the most important, i.e. have most impact upon the environ-
ment. 

Company [C] who produces printed circuit boards have a complete purifying system in 
their factory and they have written routines and monthly control programmes. Within the 
company there is also a section where they have their own little recycling centre where 
employees can throw away factory e-waste in separate sorted areas. What is common for 
most companies in the interview study is that all pass the EU RoHS requirement. Compa-
nies still offer leaded solutions to their customers along with lead-free, whether they will 
manufacture with lead or without lead is totally depended on their customers as some 
customer have exceptions from lead-free since they are in the military or medical sector. 
As it comes to product design phase, respondents from company [1, 2, 8 and 10] say that 
today they try to minimize the energy consumption of their products.  

One company has developed a five-step model ranging from the initial information 
search and product analysis to the implementation stage. They did this to meet the RoHS 
requirement. Two-thirds of the interviewed companies express the general idea of pro-
tecting the environment by using resources in an optimal way by reducing amount of e-
waste, hazardous substances and packaging. This will be done through continuous im-
provement work by developing new, resource efficient processes and products.  

Respondent [20] who has been working five years in the company said that due to RoHS 
it became necessary for the company to purchase new, more expensive equipments that 
would meet the demands coming from lead-free soldering which requires higher tempera-
ture. As a consequence of the RoHS directive, they also got much higher energy con-
sumption than prior the directive. Another consequence was that the company personnel 
had to attend to seminars and technical fairs in order to meet these new environmental 
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requirements which respondent [20] describes as increasing. Respondent [13] who works 
in a middle sized company with about 150 employees, agrees in that there was quite 
much new knowledge that was required for them when RoHS came. According to re-
spondent [1], there are many small to medium sized companies in Sweden who did not 
take seriously on RoHS when it first was announced. However, many companies realized 
later the significance of the new directive and started to adjust to it. For many companies 
it was not easy in the beginning since they had to experiment with new parameters that 
were unknown to them. 

4.5.2 Questionnaire results 

When asked whether the companies use any specific methods or tools to conduct their 
product development, the typical stated answer for methods or tools used in creating 
products were some kind of CAD software and different kinds of modelling software. No 
small to medium sized company stated that they use any specific method or tool for envi-
ronmental related product requirements during the design phase, i.e. no company use any 
special eco-design tool or method. Companies were also asked to grade their level of sat-
isfaction of their tools and instruments (to create the products) and most companies seems 
pleased with the tools and methods they are using. 19 out of total 50 respondents had an-
swered to this question. Two out of three companies rated 7 or higher from a scale be-
tween 1 and 10 (where 1 is very bad, 10 is very good). 
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Figure 6. What made you choose these tools/instruments? 39 out of 50 respondents 
replied this question. 

Asked for the reason why the companies choose to work with these tools and instruments 
the answers were evenly distributed according to figure 6. Out of 50 respondents, 39 had 
given response to this question. Multiple selections were possible to this question and 
many companies stated more than one reason. When the response was “other reason”, 
only one company had given the reason. That company had replied they require very high 
quality.  
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4.6 Research question 5 

RQ5. What kind of information do companies feel they need regarding these kind of 
new environmental related product requirements? 

4.6.1 Interview results 

Companies were asked if they felt they needed more knowledge about environmental re-
lated requirements. All interview respondents have replied that they feel they need more 
knowledge and education concerning environmental related requirements. Specifically, 
several respondents said they wished for a guideline or “answers” as how to do things the 
right way. One company stated concerns about these types of new requirements. They 
think it is a problem for them and many other companies in the industry when EU or the 
Swedish government releases a new directive but do not have any clear specifications or 
guideline as how to fulfil theses requirements. Meanwhile, while large companies can 
afford to employ people specifically for these kinds of research such as RoHS and mate-
rial research, small and medium sized companies simply don’t have the same resources to 
conduct research for replacement material. For many companies in this research ex-
pressed the same concern, that each one of them had to do the same testing and “trial and 
error” before they eventually reach the same results. With more clear guidelines from 
government bodies as how to do things right and in the right way will prove to be much 
more beneficial for all parties.  

One manager explained the way of thinking when meeting new requirements and how 
one should do in order to gain necessary knowledge. The first step would be to gain 
awareness. You need to know the problem in order to identity the source and take actions 
towards it. Secondly, you will need to think about how to deal with the issue. The last 
step is the actual implementation. The manager explained that the problem is not with 
tools or the motivation. None of the respondents in the interview study use any specific 
tool for environmental related product requirements, but they use only tools that are re-
quired to produce the products.  

4.6.2 Questionnaire results 

The respondents in the questionnaire study were asked to answer about the industry’s 
need of education and knowledge about dealing with environmental related product re-
quirements. The respondents would put a number between 1 and 10 (1 being very little 
need, and 10 being high need). The answers were then group into three categories (1-4 
being low demand of knowledge, 5-7 being considerable amount of knowledge needed, 
and 8-10 being very significant amount of knowledge required). The results can be 
viewed in figure 7. 
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Figure 7. What do you think about the industry’s need of education and knowledge 
when it comes to dealing with environmental related product requirements? 47 out 
of 50 respondents had replied to this question. 

4.7 Research question 6 

RQ6. What environmental related product requirements are stimulated by the 
countries own legislations? 

4.7.1 Interview results 

Several respondents say they dispose the company’s e-waste to the municipality recycling 
centre by themselves (respondent [1, 3, and 5] among others) which is a direct conse-
quence of WEEE. When it comes to RoHS compliance most companies have equipments 
to do lead free soldering and it then comes down to the case if their customers want 
leaded or non-lead in their products. The fact that the customers decide what should be 
contained in the products is a statement verified by most respondents in the interview 
study. 
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5 Research results from previous studies in Asia 

This chapter summarizes results from previous conducted studies in Asia. For more de-
tailed readings, please see the country specific reports referred to in the reference list. 

5.1 Environmental related product requirements 

In many Asian countries, the environmental related product requirements are not as strict 
compared to those that the European Union has set out in recent years. Among the Asian 
countries studied, only Japan has legislations that are in level with, and in some cases, 
exceed the requirements set by EU RoHS, WEEE and EuP. Countries such as China and 
Thailand do have their own versions of WEEE and RoHS, but they still need to be proved 
to work in practice. In comparison, India and Vietnam are far behind in terms of setting 
regulations and environmental related product requirements, and to follow them. 

5.1.1 Japan 

Japan has in the recent decade been in the forefront of efficient utilization of resources 
and green manufacturing. The country is the world leader in phasing out lead solders in 
electrical and electronic products (The Government of the Hong Kong Special Adminis-
trative Region, of the People’s Republic of China, Environmental Protection Department 
2004). J-Moss is Japan’s equivalent to the European RoHS. J-Moss applies to personal 
computers (including the display units of type CRT or LCD), unit-type air conditioners, 
television sets, microwave ovens, cloth driers, electric refrigerators, electric washing ma-
chines, and copying machines.  

The Home Appliance Recycling Law (Ministry of Economy Trade and Industry 2006) 
was enacted in 2001 and is considered as a major step towards producer responsibility 
(see figure 8). The products addressed in that law are white household machines such as 
air conditioners, washing machines, refrigerators and television sets. Manufacturers are 
obliged to finance and recycle their own products. This is done via retailers by “old for 
new”, i.e. when a new product is sold, the retailer must take back the old product in the 
similar product category. Collection will also be done by the local government. HARL 
comes under the key law “Law for the Promotion of Effective Utilization of Resources” – 
LPEUR (Wålander 2007). LPEUR entered into force the same year as HARL and the aim 
of the law is to promote integrated initiatives for the 3Rs (reduce, reuse, recycle) that are 
necessary for the formation of a sustainable society based on the 3Rs (METI). This in-
cludes design, labeling for separate collection and the development of an end-of-life take-
back system. It applies responsibilities both to each party in the supply chain and to the 
consumer trail. The main government body that stipulate above laws is the Ministry of 
Economy, Trade and Industry.  
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Green Purchasing Law was enacted in April 2001 to promote green purchasing as na-
tional policy in Japan ((Ministry of the Environment 2008). It makes it obligatory for na-
tional, prefectural and local public bodies, enterprises, citizens and manufactures to de-
vise procurement policies and procure eco-friendly goods and services. 

 

Figure 8. Schematics of the principles of HARL (Ministry of Economy Trade and 
Industry 2006). 

5.1.2 China 

China has in recent years become more aware of its environmental problems and there-
fore a set of laws targeted towards electronic information products have been issued. 

Table 2. Environmental legislations targeted towards electrical and electronic indus-
try in China. 

Law Issued by 
Administrative Regulations on the Recycling and Treatment 
of Waste and Used Household Electrical Appliances and 
Electronic Products 

National Development and Re-
form Commission 

Management Methods for Controlling Pollution by Elec-
tronic Information Products: CHINA RoHS 

MII, SEPA, SAIC, NDRC, China 
Customs, AQSIQ, MOFCOM 

Technical Policies of Pollution Prevention and Control for 
Waste Household Appliances and Electronic Products 

SEPA, MII, MOFCOM, Ministry 
of Science and Technology 

Administrative Measures for the Recovery of Renewable 
Resources 

MOFCOM, NDRC, Ministry of 
Industry and Commerce, Ministry 
of Construction, SEPA 
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For Chinese businesses, two measures in particular will affect the electric and electronic 
industry in general, namely “Administrative Regulations on the Recycling and Treatment 
of Waste and Used Household Electrical Appliances”, sometimes called China WEEE, 
and “Management Methods for Controlling Pollution by Electronic Information Prod-
ucts”, also known as China RoHS. China WEEE is drafted by National Development and 
Reform Commission and is waiting to be issued as official administrative regulations by 
the State Council of China. China RoHS was enacted on March 1, 2007 and is currently 
the one environmental legislation that most Chinese companies experience as necessary 
to comply to.  

5.1.3 Thailand 

In Thailand there are lesser environmental requirements on the industry except for com-
panies who have customers in Europe (Jonsson 2007). As far as the environmental related 
product requirements concerned, the industry feels they have demands from legal bodies 
and customers primarily in issues related to hazardous substances, energy saving and end 
of life management. The main focus today is on complying with EU RoHS (for export) 
which mostly is a driving power from the European market (Boonkanit et al. 2008). In 
most cases Thai companies are not affected by EU WEEE since they only supply parts or 
components to finished products. There are some indications that the EU EuP and EU 
REACH might affect Thai companies in the future but currently there is no focus and 
work on it according to Jonsson (2007). Thailand currently has its own RoHS under draft.  

5.1.4 Vietnam 

The electronic industry in Vietnam faces almost no environmental related product re-
quirements whatsoever (Pham 2008). The government does not have any plan or envi-
ronmental policies in development for the electric and electronic sector. There are no 
specific regulations for development of electric and electronic products or the treatment 
of those. The pressure for product related environment requirements come from the cus-
tomers in developed countries. However, it is difficult without the support of national leg-
islations according to Pham (2008). 

5.1.5 India 

In India the primary environmental related product requirements from customers is the 
EU RoHS. Companies in India see the RoHS requirement as a problem issue and it is 
more difficult to motivate changes (as required when electronics go lead free) when the 
motivation is external (Lind 2007). There is no specific legislation pertaining to the man-
agement of e-waste in India so far (Ministry of Environment & Forests 2008).  

5.2 Awareness of environmental related product legislations 

Awareness of environmental legislations in the electric and electronic industry varies be-
tween the different Asian countries. In general, the more legislations and more export 
business with other countries, the more awareness can be found amongst companies.  
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5.2.1 Japan 

The general awareness of product environmental legislations in Japan is considered high. 
From a previous study conducted by Wålander (2007), it is shown that legislations are the 
most important driving force for the eco supply-chain. This, together with the fact that the 
legislations such as HARL are designed to impose responsibilities both for parties in the 
supply-chain and the consumer trail, leads to high level of awareness among enterprises, 
government bodies and public services.  

5.2.2 China 

Results from previous conducted study on Chinese electric and electronic companies (Lin 
2007) show that Chinese small and medium sized enterprises have good knowledge in 
current environmental legislations. Companies who participated in the study are aware of 
the legislations of its own country and what is valid for international exports.  

5.2.3 Thailand 

Thailand does not have any special environmental regulations regarding electrical and 
electronic products (Jonsson 2007). A Thai WEEE project started a couple of years ago, 
but due to political problems the country still does not have a WEEE directive. There is a 
Thai RoHS in draft; however it is not yet clear when it would pass through. The one leg-
islation that Thai companies seem to be most familiar with is the EU RoHS, since com-
panies who export to Europe need to comply with this law according to Jonsson (2007).  

5.2.4 Vietnam 

The existing knowledge about environmental legislation is very low in Vietnam. It might 
take a very long time before the country reaches an international level (Pham 2008). 

5.2.5 India 

The company structure in India is very top-down organized. The hierarchy makes it diffi-
cult for employees to be involved in major company decisions. The top management has 
a large influence on whether environmental aspects are considered or not in product de-
velopment. Environmental work in small and medium sized companies is usually exter-
nally motivated with EU RoHs being the most significant factor (Lind 2007). Indian en-
terprises meet stricter regulations when exporting products than they do in India. The im-
plementation of the environmental legislation in India is not working satisfactory, corrup-
tion being one reason (Lind 2007). 

5.3 Eco-design progress  

This section summarizes results from each country. For detailed readings, please refer to 
the country report for each country. See reference list.  

5.3.1 Japan 

For a long time, Japan has been in the forefront (among the Asian countries) in the field 
of environmental related product requirements and eco-design. The country was early in 
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the planning of phasing out hazardous substances in the electronic industry and has sev-
eral laws based on the basic principles of reduce, re-use and recycle.  

5.3.2 China 

Existing eco-design projects in China mainly involves energy and material reduction. En-
ergy and material reduction are directly connected to savings for both the company and 
its customers. One of the country’s largest manufacturers of white goods and customer 
home appliance electronics produces air conditioners with variable frequencies and use 
special material in one of their refrigerator product lines for better cooling as part of the 
company’s strategy to sell energy efficient products to the customers. Other cases include 
smarter hardware design to eliminate the need for extra power supply and additional 
software drivers.  

When it comes to manufacturing, the companies are targeting to comply with legislations 
whenever necessary, but only on markets that have the strictest regulations. There is no 
obligation for the companies to take back served out products, so producer responsibility 
in that sense does not exist. There are signs of internal collection and categorizing of e-
waste such as batteries and hazardous wastes, but most companies let external 3rd party 
companies take care of their production wastes.  

5.3.3 Thailand 

In Thailand, the cost of producing lead free is high, and energy consumption is increasing 
(Boonkanit et al. 2008). Some Thai companies are now trying to find material from sup-
pliers that are certified, i.e. they buy material that has been verified by third party labora-
tories to be ok to use and thus not hazardous for human or nature. Some companies also 
develop management systems to handle hazardous waste.  

5.3.4 Vietnam 

Compared to other countries in Asia, Vietnam’s electric and electronic industry is still far 
behind. Many domestic electric and electronic companies in Vietnam do not have any 
environmental strategy or policy. Their technical equipments are old and outdated. No 
attention is paid to it, and lots of domestic companies are unable to meet the local and 
global environmental requirements (Pham 2008).  

5.3.5 India 

The use of eco-design methods is very limited in Indian small to medium sized compa-
nies. Very few Indian electric and electronic companies use eco-design tools or methods 
when designing products. If any tools will be used, they generally prefer computer based 
software tools rather than other conventional aids according to Lind (2007). 

5.4 Knowledge of environmental product requirements 

The knowledge of environmental related product requirements amongst companies that 
manufactures electric and electronic products varies a lot in different countries. In gen-
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eral, Japanese companies have good knowledge while China, Thailand, India and Viet-
nam have lesser knowledge compared internationally.  

5.4.1 Japan 

Japanese companies have replied that they need training on environmental legislative 
control, environmental education, standardized information on RoHS-compliant material 
prices and simplification of processes (Wålander 2007). 

5.4.2 China 

Chinese companies feel they are behind western companies in technology and eco-design 
related matters. Small and medium sized companies do not have much on going eco-
design projects. Large, national companies have some projects in eco-design going that 
are related to energy reduction. What is common is that Chinese companies feel they are 
at an infant stage in this area and need more knowledge and experience.  

5.4.3 Rest of Asia  

The situation in the other three countries in this research, Thailand, Vietnam and India is 
quite similar. In Thailand, many people think of eco-design and environmental product 
work as equal to life cycle assessment (while in fact LCA is only a tool to support envi-
ronmental related product requirements). Sometimes the engineers and designers are not 
concerned about the environment. This is mostly a result of lack of knowledge about 
what sort of environmental impact that products really have. In Thailand, companies feel 
they are in need of data that can tell them what kinds of materials are hazardous in order 
to make it easier to comply with regulations such as EU RoHS. The case in Vietnam and 
India are similar, they need knowledge about how products can cause impacts upon the 
environment. Eco-design initiatives in the electronics industry are unusual and most In-
dian companies do not know what eco-design is.  



33 

6 Discussion 

6.1 Research question 1 

RQ1. What environmental related product requirements upon products from cus-
tomers, legal bodies and other stakeholders do companies experience? 

The environmental related product requirements that Swedish companies need to meet 
are the ISO standards (ISO 14001), chemical restrictions (different ban lists of hazardous 
chemicals) and EU legislations, with EU RoHS being the most significant of the Euro-
pean legislations. Most companies in the questionnaire study had responded RoHS as an 
external demand, and some companies stated several requirements (such as WEEE, EuP, 
REACH and ISO 14001) in addition to RoHS. Those companies who responded with 
only one requirement had often answered RoHS. Clearly, the RoHS directive has had a 
much bigger impact amongst the industry compared to the other legislations. RoHS is 
particularly important in manufacturing companies as it is directly related to the product. 
If the product contains any of the forbidden elements, it cannot be sold. This might be 
one reason why companies reply RoHS to be the main EU legislation to be followed.  

Compared with RoHS, fewer respondents in the questionnaire study had selected WEEE 
as an environmental product related requirement that they are required to meet. However, 
this does not mean that the WEEE legislation is less successful or less important than 
RoHS. An explanation to this could be the different interpretations. In Sweden, it is the 
Swedish Environmental Protection Agency (Naturvårdsverket) who is responsible for the 
transition and implementation of the European WEEE directive into national law. One of 
the changes that Naturvårdsverket did was to introduce report duties for companies who 
imports or manufactures electric and electronic products that will be sold in Sweden. 
Many of the small and medium sized electric and electronic companies’ state that they 
leave their e-waste to special recycling centers at their municipality, the same place as 
regular citizens get rid of their e-waste. In such a case, the respondent would state this as 
“recycling” or as “producer responsibility” in the questionnaire survey. Thus, it would 
not appear as “WEEE” in the statistical context but rather be group into “Other” require-
ments (see figure 3, section 4.3.2). 

EuP is the newest of the current existing EU directives and thus have not had the same 
impact as WEEE and RoHS (which were taken into force on August 13, 2004 and 1 July, 
2006 respectively). The lack of awareness is noticed by both the interview study and the 
questionnaire survey as only two respondents in the questionnaire part had stated EuP as 
one of the requirements they needed to meet. Being brought into force on 1 May, 2008, 
EuP need some time to be widely spread and adopted by the industry. This might change 
in the next few years since the European directives are one of the main drivers for the 
electronic industry as referred to Gurauskiene and Visvaldas (2002).  
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The Swedish Association of Electronics Industries consists of Swedish companies who 
design, program, and manufacture electronic products. Several members of the committee 
are also chief executive managers for some of the companies that participated in this re-
search. In this case, the respondent probably has more knowledge and/or more interest in 
investing time in environmental related product requirements and other related issues 
since the work of the association is to promote all kinds of information (environmental 
and other related to the industry) to its members. The home page of the association pro-
vides detailed information about current environmental laws (both European and Asian). 
The environmental information on the website (Swedish Electronic Industry Association 
2008) indicates genuine interests in this field and it is also displayed at the companies’ 
business websites. Environmental and quality issues have its own section on the website 
and can be reached from the main page. In their advertisement folder to recruit new 
member they also state that the association can provide help for companies to maintain 
updated regarding environmental related product requirements from EU. The fact that 
they start to offer services to inform companies about environmental regulations and leg-
islations such as WEEE, RoHS and EuP is an example of how the industry now experi-
ence more environmental related product requirements than prior the EU directives.  

According to Wimmer et al. (2004), for eco-design processes to be successful, one need 
to combine significant environmental aspects with stakeholder requirements. In this case, 
interview respondents from nine different Swedish electronic manufacturing companies 
have stated that legislations are the primary environmental related requirements they need 
to meet. These requirements come from government authorities and customers. The fact 
that legislations are the main driver for companies corresponds to Pascual et al. (2003) 
results. It is also fully in line with van Hemel and Cramer (2002) in regard of the most 
influential external stimulus for eco-design is customer demands, legislations and indus-
trial sector initiatives. Small and medium sized companies experience as much environ-
mental related product requirements as bigger companies. However, they might not have 
the same resources to tackle new requirements the same way as bigger companies can, 
financially, knowledge wise and so on. Therefore, they may concentrate more on fulfill-
ing the necessary demands in first hand. In this case, it would be legislations, and primar-
ily the EU legislations.  

6.2 Research question 2 

RQ2. How is the awareness about existing and future coming environmental legisla-
tions that might influence the company’s environmental related product require-
ments? 

The awareness about existing environmental legislations amongst Swedish small and me-
dium sized companies manufacturing electric and electronic products is quite high. Com-
panies display good awareness of current legislations, the requirements they must comply 
with. This is also reflected by the fact that many companies post information about cur-
rent legislations on their company website. The same can be said about Japanese, Chinese 
and Thai companies. Generally, companies who do business in markets that will require 
certain environmental related product requirements will know the environmental legisla-
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tions valid in that market. Environmental parameters might be specified by the customers 
in the product specifications, for example lead-free requirements.  

Swedish companies’ opinion is that the electronic industry in Sweden in general has good 
awareness and ability to act upon environmental related product requirements. A positive 
awareness will be beneficial to the company itself from several points of view. Aware-
ness will be the first step towards action. Handling with environmental related matters 
will prove to be advantages for small and medium sized companies as pointed out by 
European Network for SME Research (2002). The external benefits such as more positive 
public image is already a fact as a few interviewed companies have won prize for their 
efforts that in the long run will be more beneficial for the environment at the local mu-
nicipality. Internal benefits such as improved quality of documentation of environmental 
information and improvements in the procedure were also confirmed by respondents [1, 
4] amongst others. 

One important fact to remember and to consider is the difference between awareness 
about environmental legislations regarding environmental related product requirements 
and the ability to act upon it. As many times companies are aware of the legislations, but 
not all the time they choose to act upon it. In general, Swedish electric and electronic 
companies are quite good at updating themselves with environmental related product re-
quirements and to follow legislations. What justifies for this statement apart from the re-
sults given by interviews and questionnaire responses in this research (see chapter 4), is 
that international researchers often refer to Sweden as a model in their discussions (see 
chapter 3). The experience from the interviewed companies tells that there have been a 
few misfortunate cases when RoHS first was introduced due to lack of clarity from gov-
ernments. However, the early issues related to RoHS such as material and component 
compability seem now to have stabilized. Nowadays, Swedish companies can offer lead 
or lead-free services to their customers with no problem. The Swedish RoHS experience 
can teach other countries that yet haven’t or are about to implement RoHS to be clearer 
about the lead-free processes, so that the same mistakes will not be repeated. 

In Asia, environmental related product requirement have not been considered as a very 
important area until recent years. This is reflected by the fact that many electronic com-
panies in Asia are in fact acting upon legislation when it arrives. Unlike Sweden, who 
already take part in and have implemented WEEE, RoHS, EuP, countries such as China 
and Thailand are just beginning to take notice of environmental problems and legislations 
similar too EU WEEE and RoHS have come due to their European counterparts. The two 
EU directives affect products put on the internal market, thus if indirectly also affects 
sub-contractors and providers in Asia. Chinese and other Asian companies are facing 
European laws when exporting to EU. Chinese companies do expect China RoHS to be 
the one environmental product legislation to comply with when the law is fully imple-
mented. As China RoHS applies to products that is produced in, sold at and imported to 
the Chinese market, but not production or products destined for export, it will create 
some effects as well as loopholes in the law. European companies who sell products to 
China (produced either inside or outside the country) will need to comply with China 
RoHS the same way as Chinese companies had to comply with EU RoHS. Furthermore, 
the fact that China RoHS do not apply to exported products, will allow Chinese compa-
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nies to produce and sell products meant for exports even if the products itself do not meet 
RoHS restrictions.  

From a holistic point of view, the RoHS directive, irrespective of its version or the coun-
try it is valid in, is the measure that seems to have had the most impact to the electronic 
industry. The reason is quite obvious when looking at the research results from the inter-
national study. Both Swedish and the Asian electronic companies more or less do comply 
with RoHS because it is a legislation that directly affects the product itself. The demand 
comes from government authorities and the companies’ customers (indirectly also due to 
legislations as the customers also need to comply with legislation). Product related envi-
ronmental work is low prioritized in general among Thai SMEs (Jonsson 2007), it is not a 
high priority among companies in China (Lin 2007) or Vietnam either (Pham 2008). A 
conclusion from Wålander (2007) is that Japanese companies seem to have legislations as 
the most important driver. Companies in the developed countries such as Japan and Swe-
den may have stricter regulations than what RoHS requires, but it is often only the bigger 
companies who do it. Small and medium sized companies, often follow the directive from 
legislations as they are given. 

6.3 Research question 3  

RQ3. How and in which way do companies affect and handle the environmental re-
lated product requirements in the companies’ product development, purchase, pro-
duction? 

According to Lindahl (2005), the earlier you introduce environmental product related re-
quirements, the easier and cheaper is it to implement it in the final product. This will give 
a more cost efficient product development. Having introduced eco-design early in the 
product development process, particularly in the design phase, you may still make 
changes to your product at a relatively low cost. Apart from removing hazardous materi-
als from the product, and using as little material as possible, it will be essential to design 
the product with as high energy efficiency as possible, since this usually has the highest 
environmental impact if considering the entire lifecycle of the product. Within the elec-
tronic industry in general, it can be said that the impact on the environment is decreasing 
with the technical development. Electronic Components are getting smaller and smaller, 
the circuits are becoming more efficient, draw less power, and more products are going 
wireless. However, since the amount of products is increasing in overall, we are not gain-
ing anything in total. Thus, it is important to emphasize on the system perspective, from 
cradle to grave.  

Many of the electric and electronic companies in this research are ISO certified. Some of 
the companies will also require that their bigger suppliers to be certified. Companies have 
replied that they save some of the materials for later projects, in order to preserve on the 
material and not wasting anything. This way of thinking is similar to the mindset of the 
Japanese. Both the Scandinavian and the Japanese culture have this “less is more” under-
standing. Japanese companies are good at minimizing products in order to preserve on 
resources. Swedish companies are equally good at taking care on its waste and to recycle. 
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In contrast, e-waste treatment is still a huge issue in China, India and Vietnam as dis-
cussed by Huang et al. (2006).  

The results from research showed that most electronic companies buy most of their com-
ponents for assembly. Electronic components are often bought in Asia, and in many cases 
China, where it is cheapest to produce them. Swedish companies have replied that they 
want to see an active environmental work from their suppliers where they purchase their 
components from and that they are certified by ISO14001. The certification is quite easy. 
However, an active environmental work is more difficult to show externally.  

As for the way for companies to handle environmental requirements towards customers, 
there is a difference between Swedish and Asian companies. Swedish companies in gen-
eral show an equal openness and transparency in sharing their environmental information 
towards the general public. Most Swedish companies are willing to accept study visits, 
researchers, government authorities to visit their company and talk about their environ-
mental related work. Many Swedish companies put their environmental information up to 
display on their company website under “quality and environment”. In general, this has 
almost become a necessity for electric and electronic companies in Sweden to display 
such information, even tough it is not required. Asian electric and electronic companies 
do this as well, but when it comes to private visits to their offices or factories, this be-
come more troublesome, especially in China. As concluded by Pascual et al. (2003), en-
vironmental issues are more relevant on a business to business level rather than business 
to customer level. Also, Asian companies do not perceive a market pull for green prod-
ucts in the same way as Swedish companies do. 

6.4 Research question 4 

RQ4. What preparedness do companies have in order to handle these kinds of new 
environmental related product requirements within its organization and within the 
supply chain? 

An average high level of self-satisfaction and a high level of believing that others (com-
panies in the electric and electronic industry) have good awareness and ability to act upon 
environmental related product requirements is what signify Swedish companies.  

Swedish companies display a good preparedness. For example, one company prepared 
information on their website about current and coming legislations, and they also pub-
lished a document that describes how the company works with eco-design. They also 
posted the eco-strategy wheel (see Appendix III) which is a fundamental tool when work-
ing with environmental related product development. Another company said that they get 
regular information about new environmental requirements from an external company 
that deals with environmental legislations. The company also attends seminars to gain 
knowledge and update themselves in the field. This kind of operations shows that the 
company is pro-active when it comes to preparations for new environmental related 
product requirements.  
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There is an attitude difference in understanding of eco-design principles between Swedish 
and Asian companies that could affect the preparedness in handling of environmental 
demands. Swedish companies tend to have more corporate social responsibility in mind 
when working with environmental related product requirements. They follow the legal 
requirements and see their environmental work with a long term perspective. Many Thai 
electric and electronic companies regard LCA as the same as eco-design and will there-
fore work solely with lifecycle assessment tools. When that does not give the expected 
outcome companies will get disappointed, which might explain why there is a lack of sat-
isfaction about the use of LCA based tools that Pascual et al. (2003) concludes. A major 
Chinese company has replied that they adopt their product standard after the market situa-
tion (for RoHS compliance). In this sense, they will always be following what others do, 
instead of being pro-active in their preparation work. 

6.5 Research question 5 

RQ5. What kind of information do companies feel they need regarding these kind of 
new environmental related product requirements? 

More education and more information about environmental related requirements is what 
Swedish electric and electronic companies have replied when asked about their need in 
order to handle environmental related product requirements. As several respondents 
pointed out, there is a lack of information whenever a new directive is released. Compa-
nies would want to have ready answers. When RoHS was first revealed, there was infor-
mation about the forbidden substances, but no more information about as how to achieve 
it. While bigger companies can afford to employ full-time researchers to research about 
new solders and material parameters, smaller companies just cannot afford this. It would 
be better if somebody told them exactly what to do in order to achieve lead-free, what 
parameters to use, and how to do it. The results should be spread to everyone in the in-
dustry, instead of every single company have to do the same thing by themselves, and to 
achieve the same results. That is why many companies also wished for more support from 
the authorities.  

The case is really similar in Asia, companies need to know what kind of environmental 
impacts that products have and data that directly tells them what materials are hazardous 
to use (Jonsson 2007; Lin 2007; Lind 2007). All in all, a set of keys or answers would 
ease their work. This is a dilemma since authorities are usually not experts in industrial 
processes. They will require feedback from the industry. 

6.6 Research question 6 

RQ6. What environmental related product requirements are stimulated by the 
countries own legislations? 

Current EU legislations targets different phases in a product’s lifecycle, WEEE (e-waste 
treatment), RoHS (production) and EuP (design). For small and medium sized compa-
nies, the transition to lead-free electronics was not trouble free. Lead had been used by 
the industry for decades and has well-known characteristics. All of a sudden the industry 
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had to adapt to the new directive. Out of the three EU directives that affect the electric 
and electronic industry, RoHS probably has had the most impact. In order to achieve 
RoHS compliancy, companies needed to purchase new machines, they are also experienc-
ing increased costs for development, and higher costs for purchasing material and to pro-
duce the material. One needs to question the gain of lead-free in the electronics industry. 
As a manger pointed out that the industry only stands for about 1-2 percent of lead used 
in the world. But still, the focus is on this sector. The RoHS directive has influence in 
Asian countries as well, because of globalization and exports. In a labour intensive coun-
try such as China, lead-free implementation is a high expense compared to other value-
adding costs. However, since this is a legislation that directly targets the product itself, 
companies have no choice other by comply with it if they intend to sell to the European 
market. As for China RoHS, even more companies will learn to adapt to it since China is 
the biggest market for both Chinese companies and foreign companies.  

The WEEE directive was the earliest of the three EU directives WEEE, RoHS and EuP. It 
is now almost four years ago since it was taken into force in August, 2004. Swedish com-
panies do have a good take back system involving producer responsibility and a national 
registration database (El-Kretsen). Other countries, such as China often look at the Swed-
ish and Japanese model when evaluating the country’s current system. Thailand, India 
and Vietnam still do not have established WEEE and that is becoming a problem for 
those companies if they want to reach the international level.  

It can be said that legislations is the most effective form to affect companies’ environ-
mental work and adaptations. It will be very interesting to see how the industry adapts to 
the new EuP directive and see what happens in one, two years from now.  

6.7 Evaluation of research approach and results 

The choice of a combined study with qualitative interviewing as research method for a 
small number of study objects together with questionnaire study for a larger group was 
successful. The validity is ensured through the correspondence between the preliminary 
study (literature study) and the research result (interviewing, secondary data collection). 
In many cases, the questionnaire results verified the interview results.  

The interviews worked quite well, thanks to well planned preparations and experience 
from previous done studies. As for the interview questions, the list of questions could 
have been shortened and some questions could be omitted as it proved not to be relevant 
to the research. Although the questions had provided answers for the research questions, 
one might wonder if there would be different if a slightly different approach had been 
used, e.g. if more direct questions were asked such as “Are you aware of the EU direc-
tives (WEEE, RoHS, EuP) that concern your industry?” instead of asking the respondents 
about their product related requirements. Perhaps a different, more direct approach would 
have generated a different outcome. Otherwise, the interview study went as planned, 
much thanks to the participating companies who helped out.  

The questionnaire part did not fall out as originally planned. Not all respondents had an-
swered to all questions in the questionnaire. With a method such as questionnaire, it is 
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always difficult to find out why the respondent did not answer for one question, if it was 
due to lack of knowledge, lack of efforts or some other reason. However, the results from 
the questionnaire part did provide enough quantitative data to see a trend in key ques-
tions. It was enough to draw conclusions after comparison with the results from the inter-
view studies. The author did encounter problems gathering data. After the initial re-
minder, only about half of the intended number of companies had responded. However, 
through a second and third reminder enough responses were collected to do a quantitative 
analysis. 
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7 Conclusion 

RQ1.  What environmental related requirements upon products from customers, 
legal bodies and other stakeholders does the industry experience? 

 Swedish, Chinese, Thai, Indian electric and electronic companies experience the 
European directives WEEE, RoHS and EuP, with RoHS having the strongest im-
pact upon small and medium sized companies. A few companies have also stated 
EU REACH which is a chemical restriction. In Japan, companies also need to 
comply with J-MOSS, HARL, and GPL. Thailand is still waiting for Thai WEEE 
and Thai RoHS to come into force while Chinese companies sense China RoHS 
being the biggest environmental related product requirement for them. The im-
plementation of the environmental legislation in India and Vietnam is not working 
satisfactory due to corruptions. 

RQ2. How is the awareness about existing and future coming environmental legis-
lations regarding environmental related product requirements?  

 The Swedish companies are often aware of EU WEEE and EU RoHS, fewer 
know about EuP and REACH. Chinese, Japanese and Thai companies also display 
similar awareness in addition to respective country’s own legislations. The exist-
ing knowledge about environmental legislation is low in Vietnam. In India it is 
very much depended on the manager of the company as company structures in In-
dia is very top-down organized. 

RQ3. How and in which way do companies handle the environmental related re-
quirements in the companies’ product development, purchase, production? 

 Small and medium sized companies operating in Sweden comply with existing 
national and European laws related to production. Product development require-
ments such as EuP is relatively new but industry see a shift towards more energy 
efficient product designs. Some Swedish companies set demands and requires an 
active environmental work from their suppliers in the purchase chain. A majority 
of the Swedish companies also post environmental information on their websites. 
As for Asian companies (except Japan) who export to EU, these companies need 
to comply with same directives. However, most companies do not display the 
same compliance when it comes to business with non-EU customers.  

RQ4. What preparedness do companies have in order to handle these kinds of new 
demands within its organisation and within the supply chain?  

 Many Swedish companies have internal (which sometimes also works as external) 
documents that describe how they should work with environmental related issues 
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within the company, which gives an overall picture. Chinese and Vietnamese 
companies do not display any particular preparedness as they see eco-design pri-
marily as a way to boost sales and will only do eco-design if they can earn money 
from it. 

RQ5. What kind of information do companies feel they need regarding these kind 
of new demands? 

 Swedish small and medium sized companies have stated more need more educa-
tion, more information about environmental related product requirements and 
more support from government authorities in order to cope with increasing de-
mands from customers and legislations. Similar results have been observed in 
China and Thailand with companies claiming for more detailed information about 
the processes of environmental related product requirements. 

RQ6. What environmental related requirements are stimulated by the countries 
own legislations? 

 Legislation is a very effective form to affect companies’ environmental work and 
adaptations. The RoHS directive is a good example of a measure that is imposed 
directly on the product itself, thus stimulating the environmental related product 
requirement by removing hazardous contents. EU, China, Japan, and Thailand 
now all have its own version of RoHS, although the rate of implementation varies 
between the different regions. WEEE has been working well in Sweden but a sat-
isfactory system is yet to be established in China, Thailand, India and Vietnam. 
The EuP directive set to reduce energy consumption is at its beginning. However, 
the industry is already experiencing a trend in the craving for energy efficient 
products.  
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9 APPENDIX I 

1. Vad jobbar du med? 
1.1 Vad behöver man för kunskaper för att jobba med det som ni gör? 
1.2 Har du jobbat med det hela tiden? 
1.3 Hur länge har du jobbat inom företaget X? 
2. Vad för huvudsakliga produkter tillverkar/utvecklar/konstruerar ni? 
2.1 Var/vad används produkterna till? 
2.2 Antal? Korta serier? Volymproduktion? 
2.3 Vad är det som gör att era kunder väljer er? 
2.4 Kundspecifika (tillverkar enligt kund)? Eller egen design/tillverkning? 
3. Kan du kortfattat beskriva er tillverkningsprocess? 
3.1 Vad använder ni för komponenter eller material vid tillverkningen? 
3.2 Hur stor del av produkterna som ni konstruerar är inköpta komponenter resp. egen 
tillverkning? 
3.3 Vad ställer ni för krav på era underleverantörer när ni köper komponenter? 
3.4 Hur hanterar ni restprodukter från produktionen? 
4. Vad för tekniska verktyg/hjälpmedel/instrument används vid konstruktion? 
4.1 Vad fick er att välja dessa verktyg/instrument? 
4.2 Hur upplever ni att dessa verktyg/hjälpmedel fungerar? 
4.3 Vilka verktyg använder ni till miljörelaterade krav? 
4.3.1 Är de tidseffektiva? 
4.3.2 Finns det funktioner som saknas men som ni önskar fanns med? 
4.3.3 Vad behöver man för kunskaper föra att använda dessa verktyg? 
5. Vilka produktrelaterade krav har ni och vilka (kunder, lagkrav, leverantörer) ställer de? 
5.1 Vilka konsekvenser har det fått? 
5.2 Är dess krav ökande/minskande/stabila? 
5.3 Vad behöver man för kunskaper för att bemöta dessa krav? 
5.3.1 Hur mycket kunskaper var ni tvungna att inhämta för att möta dessa krav? 
5.3.2 Känner ni behov av mer kunskap? 
6. Vad förväntar ni er för framtida krav? 
6.1 Hur tycker ni att branschen i helhet har för medvetenhet och handlingsförmåga att 
hantera miljörelaterade produktkrav? 
6.2 Vad anser ni om utbildningsbehovet inom branschen när det gäller att hantera mil-
jörelaterade produktkrav? 
 
Finns det någonting som jag inte har tagit upp som du tycker att jag borde fråga? 
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10 APPENDIX II 

 

Svenska företags medvetenhet om miljörelaterade produktkrav 

Undersökningen görs på uppdrag av avdelningen Industriell Miljöteknik vid Linköpings universitet 
och är finansierat av Sveriges Ingenjörer. Syftet är att undersöka svenska elektronikföretags 
medvetenhet och hanteringsförmåga vad det gäller miljörelaterade produktkrav. Formuläret tar ca 
5-10 minuter att fylla i. Tusen tack för din tid och din medverkande! 

Med vänliga hälsningar,  

Han-Hsuan Lin, Utredare 

1.  Vad jobbar du med? 

 Chef Designer/Ingenjör Kvalitet/Miljöansvarig 

 Annat  

2.  Hur många år har du jobbat med denna typ av arbetsuppgifter? 

 1-2 år 3-5 år 5-10 år Mer än 10 år 

3.  Vad för huvudsakliga produkter tillverkar/utvecklar ni?  

4.  I vilken mängd tillverkar ni? 

 Prototyptillverkning Korta serier Volymtillverkning Skickar 
till annan tillverkare 

5.  Hur stor del av de produkter som ni tillverkar består av inköpta komponenter Ange 
i procent. 

6.  Vad ställer ni för miljörelaterade produktkrav på era underleverantörer när ni köper 
komponenter? Ange de 3 viktigaste.  

7.  Vilka 5 viktigaste metoder/verktyg används i produktutvecklingen?  

8.  Vad fick er att välja dessa metoder/verktyg? 

 Industristandard Prisvärda Kunderna kräver det  

 Anställda trivs med dem Annat  

9.  Hur upplever ni att dessa metoder/verktyg/hjälpmedel fungerar? Värdera på en ska-
la från 1 till 10 (1 mycket dåligt, 10 mycket bra)  

10. Om ni har miljörelaterade produktkrav, hur hanteras dessa, till exempel med hjälp 
av metoder/verktyg? 
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11. Är ni nöjda med det sätt som ni hanterar era miljörelaterade krav? Värdera på en 
skala från 1 till 10 (1 mycket missnöjd, 10 mycket nöjd)  

12. Vilka miljörelaterade produktkrav har ni och vad ligger bakom dessa krav? Ange 
max 5. 

 13. Vilka konsekvenser har de miljörelaterade produktkraven fått? 

 Dyrare tillverkning Billigare tillverkning 

 Lägre inköpskostnader Högre inköpskostnader 

 Investering i nya maskiner Ökade utbildningskostnader 

 Inga markanta konsekvenser Ökade kostnad för produktutveckling 

 Minskad kostnad för produktutveckling Annat  

14. Upplever du att mängden miljörelaterade krav… 

 Minskar Är oförändrat  Ökar 

 Om ökar, vilka typer av krav ökar? 

15. Hur bedömer ni att branschens medvetenhet och handlingsförmåga är för att 
hantera miljörelaterade produktkrav? Värdera på en skala från 1-10 (1 mycket 
dåligt, 10 mycket bra)  

16. Hur anser du utbildningsbehovet är inom branschen när det gäller att hantera mil-
jörelaterade produktkrav? Värdera på en skala från 1-10 (1 mycket litet behov, 10 
mycket stor behov)  

17. Vilka behov upplever du att det finns för att kunna hantera miljörelaterade pro-
duktkrav? 

 Mer utbildning Bättre Metoder/verktyg 

 Mer stöd från myndigheter Mer info om miljörelaterade krav 

 Annat  

Vid övriga synpunkter/kommentarer, kontakta mig gärna på han-hsuan.lin@liu.se 
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11 APPENDIX III  

The eco-strategy wheel is a simple yet powerful tool designed to help the user to generate 
new ideas during a brainstorm. It was originally designed at Delft University, Holland 
(Brezet and Hemel 1997). 

 

Figure 9. Eco-strategy Wheel (Norrblom et al. 2000). Figure modified by the author. 

The designer or the manufacturer who produces the product should prepare to consider 
the different phases of the product and try to optimize from a system point of view. 

Recommendations according to (Norrblom et al. 2000): 

1. Optimize the function. Every product has a function (and in many times several 
functions in the same product). If product designers can find a way to fulfil the 
function specifications with lesser hardware, we can save a lot of materials.  

2. Reduce impact during usage. A direct way to save energy is to use components 
that consume little power. Replace one time use batteries with rechargeable ones 
in products. 

3. Reduce amount of material. Optimized the function specifications with minimum 
physical dimension of the product. Choose electronic constructions like surface 
mount technology, wire bonding and flip-chip. Choose Field Programmable Gate 
Array (FPGA) chips that can replace several integrated chips. 

4. Choose suitable material. Select materials that are recyclable. Replace hazardous 
elements. Avoid mixing different materials in the same product.  

5. Optimize the life time. Prolong the products life time by designing products that 
are possible to upgrade. Make it easy to maintain and disassemble.  

6. Optimize the production. Choose production technology that requires the least en-
ergy input. Select quality processes with high yield. 
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7. Optimize recycling. A classic design will prolong the product’s actual life time 
and make it attractive for the second hand and reuse market. Modularize the de-
sign for easy disassembly and recycling.  

8. Optimize the distribution. Prioritize transportation by boat and train instead of 
truck and airplane.  


