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ABSTRACT 

This investigation strives to determine the level of ecodesign awareness as well as to map 
the use of methods and tools for this concept in the electrical and electronics industries of 
Thailand.  

The foundation of the thesis is eight semi-structured qualitative research interviews 
performed with various people at Thai organisations, an electronics manufacturer in 
Thailand, and experts from Swedish, Danish and Thai universities. The research method has 
yielded the following results: 

The level of ecodesign awareness within the country is low, and so is the general level of 
environmental knowledge. The concept of Life Cycle thinking is mostly unknown, and at best 
used only to parts of its full potential. The ecodesign education is limited to basic courses at 
university level and much of the problems with the use of methods and tools for ecodesign 
can be traced to the lack of ecodesign knowledge amongst its presumptive users. 
Respondents of this research suggests that the ecodesign knowledge and awareness is 
significantly higher amongst larger companies with foreign connections than it is amongst 
Small and Medium sized Enterprises of Thailand, which often have no such contacts.  

At present, efforts are being made to educate Thai companies in ecodesign through 
networking, seminars, workshops and student/expert internships. These endeavours have 
been arranged by various organizations with the aid from foreign experts and have resulted 
in successful ecodesign/redesign of products within Thailand. 

Stakeholder demands such as cost-down or legislation compliance demands are the main 
driving forces for ecodesign in Thailand, and very few attempts at ecodesign for the pure 
benefit of the environment are being made. 

Present trends suggest that the future of ecodesign in Thailand will include the finalisation of 
a Thai-RoHS directive and possibly further work on a Thai-WEEE directive as well. 

As for Life Cycle thinking, practices of Life Cycle Assessment (LCA) are still basic, but some 
uses of such LCA tools as SimaPro and GaBi have been proven. Commercial LCA software 
licenses are considered expensive by most Thai companies and it has become common 
practice to utilize licenses bought by organisations instead of buying licenses for one’s own 
company. This results in high costs having to be carried by the organisations and diminishes 
investment possibilities in other ecodesign fields. At current, LCI data is being requested by 
companies and might lead to more work being made in this area in the future. 

In conclusion, more effort needs to be put into education on all levels and the application of 
educational methods and tools is advised. 
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1. INTRODUCTION 

This chapter contains an introduction of this research and meta-data about the thesis and 
its contents. 

1.1. THESIS BACKGROUND 

The need for methods and tools for ecodesign is a recognized one and it has come to be an 
ever popular thing to invent new ones, making research around them, and writing theories 
about how to do the implementation. The practical function of these methods and tools are, 
however, not as deeply explored as the theoretical side and more research have been 
requested on this topic (Rizén 2000, Baumann et al. 2002). 

The reasons for studying the topic of methods and tools usage amongst Thai companies, and 
specifically the electrical and electronics industries, are several. The main motivation for 
studying the field in Thailand is the difference in experience amongst Thai companies and 
European ones. Thailand has just begun to work with ecodesign (Jonsson 2007) and it is 
therefore interesting to see how the initial phases of this work are being handled and 
compare it to how the development in Europe have been done. By studying a country in an 
early phase one increases the chance of affect the future practices in this field and area - just 
like one has the greatest chance of affecting a product’s environmental profile in the early 
design phase (Lewis and Gertsakis 2001, Lindahl 2005, ISO 2002), one can affect a country’s 
environmental profile by acting in the early “design phase” of environmental thinking. 

Studying the electrical and electronics industries is particularly interesting in the case of 
Thailand since these are the main export industries of the country (Landguiden 2008), and 
because the legislation around these are quite well developed in Europe and thus gives a 
good frame of reference for the work of this thesis.  

1.2. OBJECTIVES 

This Master of Science thesis investigates the application of ecodesign in the Thai electrical 
and electronics industries, with a specific focus on the use of methods and tools in this field.  

This investigation has been made through a set of research questions (RQ), namely: 

RQ1: What is the Level of Ecodesign Awareness in Thai Companies? 

Determining the level of awareness of ecodesign amongst Thai companies will 
create a basis of knowledge that can be used as starting point towards 
understanding the current situation in Thailand. Further on, this question 
strives to determine how ecodesign is perceived within Thai companies and if 
there is an understanding of the importance of ecodesign in Thailand.  

RQ2:  What is the Current Ecodesign Practice in Thailand?  

Answering this question will be vital in understanding the current situation as 
well as the future potential of ecodesign in Thailand, and will aim to answer 
questions such as; how ecodesign work is managed within Thai companies and 
the country, on what grounds new methods and tools are incorporated into 



Investigation of the Use of Ecodesign   Chapter 1 
Methods and Tools in the   Introduction 
Electrical and Electronics Industries of Thailand  

2 

 

companies and institutes, and how environmental demands are handled and 
what origin these demands have.   

RQ3: What is the Current Life Cycle Assessment Practice in Thailand?  

A large part of ecodesign is the concept of Life Cycle Assessment (LCA) and it 
would be imperative to know how this concept is managed today, what 
methods and tools are being used, and to what degree of success these are 
reaching. It is particularly interesting to study LCA for Thailand since earlier 
research (Jonsson, 2007) indicates that a lot of effort is being put into this 
field, but that the concept of LCA is sometimes confused with the software tool 
SimaPro.  

It is one of the main focuses of this thesis to determine the nature of LCA 
practice in Thailand, and to investigate whether or not the methods and tools 
usage has changed since the studies of Jonsson (2007).  

RQ4: What is the Current Motivation for Ecodesign in Thai Companies? 

Understanding what stimulates Thai companies and institutes to work with 
ecodesign will reveal the soft-spots that can be affected for better ecodesign 
work in the future. It is highly important to determine if ecodesign work in 
Thailand is pursued because of legislative, customer, or stakeholder demands, 
or if there is some other reasons for product development chains to focus on 
ecodesign. Knowing these things will also grant solutions to what kind of tools 
or methods will be seen as logical to use in the Thai mind. 

RQ5: What are the Future Ecodesign Trends for Thailand?  

Answering such questions as; if there are initiatives being taken for 
development of ecodesign tools, if there is an increase in ecodesign knowledge 
and if the Thai government or the companies’ staffs are planning on setting 
new environmental goals will make the recommendations in this thesis much 
more context appropriate and conflicts with future real life issues can be 
avoided, which will make the results of this thesis more useful.  

RQ6: Is There a Need for New Ecodesign Methods and Tools in Thailand?  

Summarizing the above answers will result in answering this question. The 
conclusions of this thesis will define the current state of methods and tools in 
Thailand, as well as pointing out where potential holes in the tools-and-
methods-box might be located. Finding shortcomings in the current system is 
the first step towards overcoming them, and thus this is a highly important 
question. 
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1.3. DELIMITATIONS 

The following delimitations have been set to create the boundaries for this thesis: 

Project Research Time Delimitation 

The whole project spans over twenty weeks (the standard time limit for a 
Master of Science thesis project) and out of these ten weeks was set for on-
location research in Bangkok, Thailand.  

Interview Number Delimitation 

The number of interviews for this research was not set on beforehand, due to 
its dependence on cooperation of on-location contacts, but to fit the project it 
was estimated that ten to twenty interviews would be possible to make.  

Interview Time Delimitation 

The time limit on the length of the interviews was set to thirty minutes, for 
fitting the size of the project and the post-interview workload on the author. 

Geographical Delimitation 

Interviewees have been chosen from sources in the Bangkok region, since this 
is the district in Thailand that have the highest density of electrical and 
electronics companies, and the highest education amongst their employees. 

Scope Delimitation 

This thesis does not strive to list or investigate every method and tool in the 
ecodesign field, but rather to work in general areas, delving deeper only into 
the field of LCA based methods and tools.  

1.4. READER’S GUIDE  

Depending on whom the reader is this thesis will require that certain parts are read more 
carefully than others. The categories bellow have been designed to act as a guide for the 
readers, and to state which different chapters that might be of greater use to a specific type 
of reader. 

The Environmental Scholar 

As experts on environmental science, this category of readers will want to 
focus on the chapters Objectives, Results, Discussion, and Conclusions. 

The Academic 

A general academic will be able to make the most of this thesis by reading the 
Objectives, Theoretical Framework, Results, Discussion, and Conclusions 
chapters. If an interest in interview methodology is present, the Research 
Method chapter might want to be reviewed as well. 



Investigation of the Use of Ecodesign   Chapter 1 
Methods and Tools in the   Introduction 
Electrical and Electronics Industries of Thailand  

4 

 

The Interested Public 

The interested public reading this report will most likely have a practical 
interest in the thesis and is therefore advised to focus his/her reading on the 
Objectives and Conclusions chapters, referring to the Theoretical Framework 
chapter when need arises.  

1.5. CHAPTER DISPOSITION 

For additional reader support the following chapter summary has been included: 

Table 1: Chapter Summary 

Chapter Description 

1: Introduction Meta-data about the thesis, a description of the research 
objectives, delimitations, and this reader’s guide. 

2: Research Method Information about the methodology chosen and choices 
made connected to this.  

3: Theoretical Framework Theoretical knowledge needed to understand the thesis 
and its results. 

4: Results Interview respondent descriptions and results from the 
research. 

5: Discussion Discussion concerning the methodology, the results of 
the interviews, and the theoretical knowledge. 

6: Conclusions Conclusions drawn from the discussion, and connections 
to the research questions.  

7: Recommendations and 
Further Research 

Recommendations based on the conclusions as well as 
suggestions of further research areas. 

8: Bibliography Summary of references and a list of abbreviations. 
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2. RESEARCH METHOD 

This chapter contains information about the research method and the way it has been 
applied in this thesis.  

2.1. METHODOLOGY 

The topic of this thesis has been chosen both for its connection to professional trends, the 
professional experience of the author, and as an extension to recently published scientific 
literature. Baumann et al. (2002) is one of several sources that make a clear remark on how 
few publications that actually exists on this topic and how big the need for further studies 
there are. In her conclusions Rizén (2000) also asks for the implementation of tools to be 
further studied. 

Further on, this topic gains support as a research topic from DePoy and Gitlin (1999) as it is a 
topic that cannot be answered by a simple yes-or-no answer, but needs a rather extensive 
set of conclusions to be made in order to create a complete answer. 

There are several different methodologies suitable for research application, but depending 
on the desired outcome some are better than others. The main crossroad in methodology 
choice is quality/quantity. The aim of this thesis is to gather personal opinions and as this 
cannot be measured in quantity the choice of road falls on qualitative research. How to 
perform qualitative research is, however, further divided into different methodologies, but 
as this research requested a lot of information from relatively few sources it was decided to 
use the semi-structured qualitative research interview methodology. By semi-structure it is 
suggested that contrary to a fully structured questionnaire one leaves space for two way 
communication and that one performs interviews with little more than general guidelines 
and discussion topics (FAO 1990). 

2.2. METHOD THEORY AND APPLICATION 

A qualitative research interview is, according to Starrin and Svensson (1994), an interview 
based around questions without an objective view, and without questions that can be 
answered with a common definite phrase of words. E.g. questions are not defined so that 
they can be answered with a yes-no, nor with a numeric answer or general term, but rather 
with full sentences of information. 

Further on, Starrin and Svensson (1994) describes a hermeneutic four step process of 
qualitative research where the first step concerns the formulation of the interview 
questions. These questions should be kept relevant, interesting, and non-biased, to minimize 
the interviewer’s influence over the respondent’s answers.  

Concerning this thesis, the creation process of these questions was initiated by the 
construction of the six research questions listed in chapter 1.2.  When the research had been 
broken down into this set of RQs, a cross reference table was constructed, linking every RQ 
to a general question area. These question areas represented topics of discussion that the 
author thought would lead a presumptive respondent in a direction desired by the author. 
While having a discussion with the examiner of this thesis, it was found that the first draught 
of the questions were biased and partly also difficult to interpret. A dialog started between 
the author and the examiner, and the interview questions passed through several stages 
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before a satisfactory result was achieved. Throughout the process, the largest obstacle 
having to be scaled was the biasing problem. The author lacked genuine interviewer 
experience and research had to be made continuously as the work proceeded. Starrin and 
Svensson (1994), as well as Kvale (1994, 1995, 1996A, 1996B, 1999) and Awad (1996) were 
used as teaching material along with advice from thesis supervisors and the examiner.  

Much of the theoretic information read for the questionnaires creation was found to be in 
concurrence with advice received from the examiner, such as avoiding biasing and the 
importance of careful phrasing as described by Awad (1996). However, advice as how to 
judge time consumption for qualitative interviews were not found in any written source, but 
had to be estimated by the use of the examiner’s and the supervisors’ collective experience.  

In the first stage of the research, two different questionnaires were created and specifically 
formulated to suit company employed respondents (appendix I) and institute personnel 
(appendix II). At the later stages of the research a third questionnaire (appendix III) was 
designed as an opportunity to interview a university lecturer had revealed itself.  

The number of interviews to hold was not possible to set on beforehand since it relied on 
the cooperation of people and organizations outside of the control of the author. An 
estimate was made that ten to twenty interview, each with a length of thirty minutes (the 
time deemed needed for a full discussion of the interview questions on the different 
questionnaires), would be appropriate for the size of the project. Throughout the creation 
process, it was kept in mind that this number was preliminary and could change during the 
project. 

Respondents for these interviews were chosen amongst people with suitable professional 
expertise and reputation, increasing the reliability of the information given by them. The 
respondents all had some experience in environmental thinking, either practical designer 
experience or formal education, which was more or less, a criteria for understanding the 
research purpose and interview questions. Through the questionnaire formulation, 
described above, the intended respondents were divided into the groups described. All 
respondents were chosen from the Bangkok region and such that all of them had some 
connection to the Thai electrical and electronics industries.  

The second step in Starrin and Svensson’s (1994) process is the gathering of material – 
performance of the actual interviews. The setting differed for each interview and it is 
therefore appropriate to describe them separately, as have been done in the chapter 4 – 
Results. 

As for the practical interview performance, each interview posed new challenges for the 
author and modifications to the questionnaires had to be made throughout the whole 
process. Not only was modifications made to the written material, but also to the way of 
performance of the author during the interviews. The interview technique was constantly 
improved as the author learned how to make use of the advice given in Starrin and Svensson 
(1994), Kvale (1994, 1995, 1996A, 1996B, 1999) and Awad (1996). Drawing from earlier 
experiences, the author made use of two different media – written records as well as audio 
records, for storing interview responses.   
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Thirdly, Starrin and Svensson (1994) addresses the post-interview work, which includes 
analysis and interpretation of the interview material. The audio material was compared to 
notes taken, transcribed into raw text and sent back to each of the respondents for 
confirmation, addition, or subtraction of statements made; this was done for further 
increasing the validity of the material and for giving the respondents a fair chance for 
reflection, Gillham (2008). The material was later analyzed and data important to this study 
was judged, crosschecked with other respondents and literature, and categorized according 
to its topic, all according to Starrin and Svensson (1994).  

The views on validity and reliability of Kvale (1995) and Awad (1996) were used when 
performing this work and the following are the definitions found in their texts.  

“Validity of a given question means that it is logically correct and is understood 
the same way by different people.” / Awad (1996) 

“To validate is to question.”/ Kvale (1995) 

“*…+ reliability, which is the measure of truthfulness or credibility.” /Awad (1996) 

Awad (1996) have a definition of validity that is shared by others and he makes a point 
especially important when making something as abstract as a semi-structured qualitative 
interview – do different people really reach the same conclusions when given the same 
material to work with as any other? This issue was treated as best could with the said 
formulation of the questionnaires and careful phrasing of questions posed during interviews. 
Biasing of questions and the possibilities of several interpretations was aimed to be kept a 
minimum. 

Of the above quotes Kvale’s might seem the most concise way of putting it, but with 
questioning Kvale (1995) means to question not only the information given to the 
interviewer, but also questioning the sources’ actions, one’s own performance as well as 
interpretations. The reflection over actions taken by the interviewer was made continuously 
throughout the work and even though the author of this thesis cannot be fully non-biased, 
as little as any human can (Kvale 1995), the biasing of the author was further minimized by 
performance checks made by the supervisors and the examiner of this thesis.  

Since the methodology of this thesis is that of interviewing it has to be noted that interviews 
made over cultural/lingual barriers does have a negative impact on the validity of the results, 
Starrin and Svensson (1996). According to general consensus sixty to ninety percent of all 
communication is made through body language and tone of voice, and since the use of these 
factors depends on the culture one has some information is bound to be lost. To minimize 
the effect of this the author chose to live in Thailand for almost four months, and to engage 
in daily activities with Thai people to learn more about the culture. 

Nevertheless, it should not be said that misinterpretations of the interviewees has not been 
made. One cannot rule out the existence of hastily posed questions biased in one way or 
other added during the interview, and as an interviewer one has to be careful trying not to 
be too naïve when listening to the words of the interviewee.  
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When making interviews, it sometimes happens that a respondent is unable to provide a 
fully accurate answer to certain questions. This can be both intentionally, for personal 
reasons, or because of lack of knowledge. However, this is not as probable a scenario in 
situations like the one in this thesis where the interviewees stand to lose very little because 
of statements made as the results of the thesis will not affect any of the respondents 
directly, Starrin and Svensson (1996). The guarantee of confidentiality given by the 
interviewer is one step as to reducing the experienced need of shielding personal opinions or 
revealing certain facts by the interviewee. The careful control of logicality and believability 
of the statements is a second method applied in the analysis phase of this research work. 

Literature used as the foundation in this thesis has been chosen from known and respected 
sources, and internet based information has been traced back to its sources and discarded if 
found not to be based on reliable sources, such as literature mentioned above or other well 
known ditto. 
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3. THEORETICAL FRAMEWORK 

This chapter contains theoretical information used as a background for the discussion 
made in chapter 5. The chapter is based solely on information found in written sources, 
and includes a summary of the different methods and tools used in ecodesign. 

3.1. THAILAND 

Thailand is a democratic kingdom located in Southeast Asia with 65 300 000 inhabitants and 
a total land area of 513 115 km2. The capital is Bangkok, a growing city housing 4 800 000 
people, and the nation’s currency is the Thai Baht (THB), and has the approximate value of 
4.18 TBH = 1 SEK. (Thai Embassy.se 2008, FOREX.se 2008)  

Through the last decades Thailand has grown from a poor farming society into a country 
with a quickly growing manufacturing industry. Because of the strategically good location of 
the capital much of the manufactories are located in its vicinity and reap the benefits from 
being close to the universities and educated people that resides in Bangkok. (Landguiden 
2008)  

The electrical and electronics industries are the most important export industries for the 
country with Europe, the ASEAN nations, USA, and Japan as main markets. The industries 
have held this position ever since the mid 1990’s. The modernization of the economy, 
increasing wages, and political difficulties have damaged the country’s power to 
manufacture to low costs and Thailand is having an increasingly hard time to compete with 
distinctly low-salary countries such as China. (Landguiden 2008)    

The country has undergone a number of political hardships in the latest years, including the 
crisis in the end of the 1990’s which was a hard blow to the industries of Thailand, and a 
military coup in 2006 which is still resulting in instability in the political climate. (Landguiden 
2008)   

3.2. THAI ELECTRICAL AND ELECTRONICS INDUSTRIES 

The two industries concerned in this thesis are the electrical and electronics industries of 
Thailand. These industries will in this thesis be defined by their products (devices), which in 
their turn have been defined as the following:  

”Electrical and Electronics Engineering – The branch of engineering concerned 
with the practical applications of electricity in all its forms, including those in the 
field of electronics. Electronics engineering is that branch of electrical engineering 
concerned with the uses of electromagnetic spectrum and with the application of 
such electronics devices as integrated circuits, transistors, and vacuum tubes. 

In engineering practice, the distinction between electrical engineering and 
electronics is based on the comparative strength of the electric currents used. In 
this sense, electrical engineering is the branch dealing with “heavy currents” – 
that is, electric light and power systems and apparatuses – whereas electronics 
engineering deals with such “light current” applications as wire and radio 
communication, the stored-program electronic computer, radar, and automatic 
control systems.” / Encyclopædia Britannica (2008)  
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The named industries are thus the collectives of manufacturers of those kinds of products. 

According to EEI (2007) the state of the Thai electrical and electronics sectors consist of 
about 2 360 factories, and employs about 534 000 workers. Of these factories the ownership 
is divided as follows. Thai entrepreneurs have small electrical businesses, foreign 
entrepreneurs have small to medium sized electronics businesses, whilst the medium to 
large sized electronics business are most often joint ventures between Thai and foreign 
investors.  

3.3. ENVIRONMENTAL LEGISLATION IN THAILAND 

The local legislation of Thailand includes a number of acts for different purposes, and the 
ones presented here have all been adapted from EEI (2007), which contains descriptions of 
these acts in short summary form. The form presented in this thesis is further shortened, 
and does not aspire to describe any details of these acts, but merely to give an indication of 
what kinds of legislation that is already affecting Thailand and Thai companies today. 

The Act of Marine Transportation in Thai Territorial Waters 

This act was instituted in 1913 and controls all marine transportation on Thai 
territorial waters. It also prohibits the disposal of, or the use leading to the 
disposal of, substances that may damage the waters. (EEI 2007) 

The Industrial Product Standards Act 

The act of industrial product standards was declared as early as 1968, and 
effectively manages a labeling system for products to ensure the safety of the 
public, industry, and national economy. This act includes a certification system 
for green labeling, but does not contain any directions on producer take-back 
for recycling or treatment. (EEI 2007) 

The Export and Import of Goods Act 

The act of export and import goods restricts certain products from being sold 
over the borders of Thailand and is being used to only allow goods considered 
safe to be imported into the country. The act was implemented in 1969 and 
does not contain any regulations concerning producer take-backs, recycling or 
waste treatment. (EEI 2007)      

The Enhancement and Conservation of the National Environmental Quality Act 

This act was declared in 1992 and aims to prevent the deterioration of the 
environmental quality. Amongst other things, the act puts a requirement on 
“sources of pollution” to take responsibility for the pollutants or possible 
effects that the source is connected to. (EEI 2007) 

The Hazardous Substances Act 

Declared in 1992, this act was instituted as a means of controlling the already 
existent legislation in the area, which was by this time responsibility-vise 
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spread over many different ministries. The act states what is considered to be 
a hazardous substance and categorizes them into four levels of control. It is 
also stated to what degree any harm caused by the substances will be 
considered the fault of the handlers of the substances. This act does not 
require producers of hazardous substances to be responsible for any take-
backs, recycling or treatment of waste. (EEI 2007) 

The Factory Act 

This act was issued in 1992 and controls the construction and management of 
factories. There are environmental requirements in this act that aim to prevent 
damage to people or the environment and it also gives the Minister of Industry 
the authority to formulate acts to implement criteria on production processes 
and tools usage to prevent harm to come to nearby residences, people or 
property. EEI (2007) also points out that this authority is used to enforce 
recycling of production waste and the prohibition of substances not considered 
suitable for the processes. Producer take-back responsibility is neither here 
included. (EEI 2007) 

The Public Health Act 

The act of public health was declared in 1992 and authorizes local offices and 
authorities to monitor, control and permit enterprises that could be harmful to 
public health. This authority has been given to the local administration with 
the belief that they would be more aware of the people’s interest and 
therefore in a better way control the local business. In Thailand waste 
collection and treatment also fall under the responsibilities of local 
administration. The authorities are however not able to force producers to any 
take-backs of material already sold to consumers. (EEI 2007)  

3.4. EUROPEAN LEGISLATION AFFECTING THAILAND 

There is a number of foreign environmental laws and legislation that affect business in 
Thailand. Many of them do this because of the high export quota of Thai merchandise and 
the markets chosen for these exports. The European market has been the main viewpoint of 
this thesis and no deep research has been made in legislation in countries outside of the EU. 

The Directive on the Restriction of the Use of Certain Hazardous Substances in 
Electrical and Electronic Equipment 

The European Directive on the Restriction of the Use of Certain Hazardous 
Substances in Electrical and Electronics Equipment (RoHS) was declared in 
2003 and put into effective force in 2006. The directive effectively bans the use 
of six hazardous substances (mercury, cadmium, lead, hexavalent chromium, 
and the two flame retardants PBB and PBDE) from all electrical and electronics 
products sold within the EU. The ban does however not include spare parts 
made for the use in products made before the year 2006. (DIRECTIVE 
2002/95/EC 2003)  
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The Directive on Waste of Electrical and Electronic Equipment  

The European Directive on Waste of Electrical and Electronic Equipment 
(WEEE) was also declared in 2003, and regulates the treatment of waste from 
electrical and electronics equipment. It states how these products should be 
disassembled and to what degree products should be recycled or reused. The 
directive contains an extensive categorization of products with the main focus 
of consumer electronics and also stipulates the right of consumers to return 
such waste free-of-charge to its manufacturer. (DIRECTIVE 2002/96/EC 2003)    

The Directive on the Ecodesign Energy-using Products 

The European Directive on the Ecodesign Energy-using Products (EuP) was 
established in 2005 and gives a framework for the construction of energy 
using products within for sale within the EU. The directive has a life cycle 
perspective on product design and clearly marks what stages of a products life 
cycle that should be considered and what should be considered within each of 
these in their turn. It is also stated that information should be distributed 
(preferably on the product itself) on how the consumers should do to use the 
device properly and on the products environmental specifications. (DIRECTIVE 
2005/32/EC 2005) 

3.5. ECODESIGN AND THE LIFE CYCLE PERSPECTIVE 

As already mentioned in the introduction, the biggest opportunity for changing a product’s 
environmental profile is in the design phase. This has been concluded by many researchers 
(e.g. Lindahl 2005, Lewis and Gertsakis 2001, ISO 2002) and is nowadays perceived as a fact 
amongst the majority of the environmental scholars. Creating a design that minimizes the 
environmental impact of the final product is, however, not an easy task and many different 
aspects need to be taken into consideration. The focus of such “greening” of products can be 
put on different points in the process of product creation, but throughout the years the 
focus have wandered from waste management and end-of-pipe solutions towards a life 
cycle perspective on the products themselves (Lewis and Gertsakis 2001).  

With a life cycle perspective it is implied that a product is studied from the cradle (the raw 
material extraction) to the grave (disposal of product at end-of-life), a way of thinking that 
has been adopted by many different industries. The following figure, adapted from Lindahl 
and Tingström (2003), displays the general steps of a product life cycle. Note that such things 
as transports and handling between the different steps have not been included. 

 

Figure 1: The life cycle perspective, an adaptation from Lindahl and Tingström (2003). 

The terminology for this “design with a life cycle perspective” differs from industry-to-
industry and country-to-country, but van Hemel (1998) gives, amongst others, the following 
names for the phenomenon; clean product development, green design, green product 
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innovation, sustainable product development, life cycle design, design for environment 
(DfE), ecodesign, etc. The meanings of these different terms are generally the same; reduce 
the environmental impact created by a product by taking the whole of the product’s life 
cycle into consideration.  

The choice of which of the terms to use for this concept is mostly a personal one, and for this 
thesis the two last entries will be used with the motivation that these terms are most often 
seen in such engineering literature as have been used as references in this thesis. Of DfE and 
ecodesign the latter one has been used more frequently (both in this thesis and in reference 
literature) and will therefore be described a little deeper. 

Ecodesign is an abbreviation for “ecological and economical design” (Schischke et al. 2005) 
and gives by its name a good idea of the theories behind the concept. Ecodesign is about 
developing products that carries a lower environmental impact, but still does not damage 
the functionality, the quality, or the cost of the product itself (DefinitionSearch 2008). 

3.6. ENVIRONMENTAL EDUCATION IN SWEDEN 

This subchapter has been included as a mirror of reflection for the investigation of this 
thesis. Its purpose is solely to give a benchmark for comparison for the reader and is not 
meant to glorify western environmental education.    

3.6.1. MANDATORY SCHOOL EDUCATION 
Throughout all mandatory education in Sweden some environmental knowledge is imparted 
upon the students. The focus point of the education is mostly house hold recycling, but in 
some cases topics such as environmental labeling, energy consumption and chemical usage 
are also discussed (Fredholm 2007). In her research, Fredholm (2007) points out that 
environmental education in mandatory school is far too little to be satisfactory and that the 
work with renewing environmental education has almost come to a standstill. It is also 
concluded that the driving forces behind environmental education is primarily individuals 
with high personal commitment.  

3.6.2. UNIVERSITY EDUCATION 
If studying the websites of some of the major Swedish universities (LiU.se 2008, Chalmers.se 
2008, LU.se 2008, LTU.se 2008, KTH.se 2008) it can be found that all of them offer courses in 
industrial environmental science. The levels of the courses differ and are offered to both 
Bachelor and Master of Science students. These courses are given as mandatory classes for 
some educations, but can also be chosen freely by students of the universities.   

3.6.3. OTHER EDUCATIONAL INITIATIVES  
Apart from the customary educational points mentioned above, organizations 
(governmental and non-governmental) are continuously working with questions concerning 
the environment. NUTEK (the Swedish Agency for Economics and Regional Growth) is an 
example of such an organization (NUTEK.se 2008).  

NUTEK has been promoting environmentally conscious thinking amongst Swedish companies 
since 1996 and the project Fördel MPU - Miljödriven affärsutveckling genom miljöanpassad 
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produktutveckling (translation: Advantage MPU – Environmentally driven business 
development through ecodesign) can be mentioned. This project’s main purpose was to 
disseminate information about ecodesign and the advantages and importance of the 
product development for the long term survival of the companies. (Lindahl 2004, NUTEK.se 
2008)  

The goals of the project included (amongst others of lesser direct importance); performing 
ecodesign related projects in ten small sized companies (successfully done), creating 
network connections between industries and companies without previous connections with 
environmentally driven business development as connecting factor (successfully done), and 
holding seminars in the field of the project (successfully done) (Lindahl 2004).  

3.7. ECODESIGN DRIVING FORCES 

Ecodesign driving forces, or stimuli, for the integration of environmental aspects into a 
product development process can be divided into two main categories, according to van 
Hemel (1998), namely external stimuli and internal stimuli. 

External stimuli are defined as things that lie outside of one’s own control, such as; 
stakeholder (customers, supplier, action groups such as media, competitors etc.) demands, 
the state of the technology used for a particular task, and legislation (local and global). 

Internal stimuli, on the other hand, are things that can be directly affected within the 
organization. Such things are, amongst others, internal stakeholders (owners, managers, 
employees etc.) and commercial benefits (access to new market, increased product quality, 
image improvement, cost reduction, environmental benefits, etc.). 

In addition to these stimuli van Hemel (1998) also defines a number of barriers, obstacles, 
for the implementation of ecodesign which more or less mirrors the stimuli mentioned 
above. Amongst these barriers are; no clear environmental benefit visible, not perceived as 
one’s responsibility, not yet required by legislation, not yet required by stakeholders, 
commercial disadvantage, conflict with functional requirement, insufficient knowledge, 
investment perceived as fruitless, and insufficient time. 

In contrast to these barriers Rizén (2000) illustrates proactive measures possible to take to 
ease the integration of environmental aspects with the following figure: 

 

Figure 2: Proactive measures for the integration of environmental aspects (Rizén 2000) 
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According to Rizén (2000), the aforementioned driving forces can be managed by the careful 
use of the different measures in the figure. As an example, the development of knowledge 
and skills would scale the barrier of knowledge insufficiency, increasing individual 
commitment would target the internal stakeholders, and the application of supporting 
methods and tools can (including a number of other things) serve to avoid problems with 
function and legislation demands fulfillment.  

3.8. METHODS AND TOOLS FOR ECODESIGN 

A virtually endless amount of methods and tools for DfE exists, and they range from 
something as simple as rules of thumb to the size of entire projects. Of course a plethora of 
methods and tools on the market results in more time need being invested into finding the 
appropriate tool (or method) for each application. Generally, and for very logical reasons, 
not all of the market’s vast number is considered in the process of tool selection, but people 
tend to choose between tools that they have experienced previously, be it through a display 
on an exhibition or at a previous company (Lindahl 2005), and thus sticking to fairly 
standardized tools. More careful tool selection might not, however, automatically give 
better tools usage between the employees, since it is a fairly rare thing that the designers 
using the specific tools are involved in tools selection, but rather are instructed to use tools 
appointed by people higher up in the hierarchy. According to Gonzalez and Palacios (2002), 
the choice of which tools to use cannot be left solely to the designers either since these do 
not often possess the expert knowledge of environmental science that is needed to fully 
understand what the tools presented can, or cannot, accomplish. Thus the conclusion must 
be that tools selection should be made by a cross-disciplinary effort where both designers 
and environmental experts should be included. 

The following part of the thesis is an adaptation from the Ecodesign Navigator (Simon et al. 
1998) and the categories presented here are the same as presented in this source. Baumann 
et al. (2002) do make a categorization similar to that of the Ecodesign Navigator and thus 
this grouping gains additional support.   

3.8.1. LIFE CYCLE ASSESSMENT BASED METHODS AND TOOLS 
Life Cycle Assessment is a methodology developed in connection to the needs arising when 
working with ecodesign. The methodology has been defined by the ISO 14040 standard as; a 
process for summarizing resource and environmental consequences for each functionally 
vital activity occurring from the cradle to the grave of the product or service investigated 
(ISO 1997). As such, the methodology is not a design method or tools, but a way of getting a 
bird’s eye view on the product life and displaying what parts of this life that has an 
environmental impact. 

The ISO 14040 standard does not contain a standardized way of LCA performance, but points 
out the importance of displaying data sources and assumptions in a transparent matter, so 
that the process can be followed and understood by outsiders judging the validity of the 
work. The necessity for protecting sources is, however, recognized and confidential 
information should be protected as needed. (ISO 1997) 

The process of LCA has three general steps that are common for most LCA, disregarding of 
how they are actually performed: 
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The Goal and Scope Definition 

According to Baumann and Tillman (2004) the goal and scope definition 
includes stating the product meant to be assessed and the purpose of the LCA. 
ISO 14040 (1997) requires that the goal definition includes; the intended 
application of the study, the reason of the study, and to whom the final results 
will be communicated. During this phase the system boundaries, the 
environmental impacts to be considered, and the level of detail of the study is 
also set. The goal is to create a clear view of the work that lies ahead and 
what kind of end result the study is sought to give. Highly important is that a 
“functional unit” is defined in this step. This unit will be a definition of what 
the product in question achieves e.g. for a personal transport could be 
“persons x km”. 

Inventory Analysis 

The Life Cycle Inventory analysis (LCI) is a system modeling phase with the 
purpose of creating a (incomplete) mass and energy model of the system that 
is to be studied. It is incomplete in the sense that only environmentally 
important substances (such know as hazardous materials or believed to be) 
and energy flows connected to such processes are considered. Water vapor 
emissions from combustion and excess heat are two examples of things that 
are disregarded. The constructed flow chart is followed by a summation of 
materials and energy according to their respective unit so that the result is a 
fairly clear picture of the life cycle.    

Impact Assessment 

The phase of Life Cycle Impact Assessment (LCIA) is divided into two distinctive 
parts; classification, and characterization. In the first part all of the posts in 
the LCI are sorted into categories based on which kind of environmental 
impact they contribute to, and in the second part the relative contribution to 
each environmental impact of the emissions and resource consumptions are 
calculated. These calculations are based on natural cause-and-effect chains, 
but worth to notice is that these relations sometimes are used in a very 
simplified manner when doing an LCIA. 

Baumann and Tillman (2004) make a final remark on the fact that there is no such thing as a 
stand-alone LCA result. LCA methodology is created with the purpose of answering questions 
posed through the goal definitions and that other choices of methodology may lead to 
different results. One should always keep in mind the four most important choices of an LCA; 
the definition of the functional unit, the system boundaries and allocation procedure, the 
type of data used, and the way the impact assessment is made. 

As with most processes, there are some drawbacks worth mentioning. LCA does not display 
a perfect picture of the situation since its results are dependent on the set delimitations in 
the goal and scope definition as well as the specific performance method chosen (Lindahl et 
al. 2002). Speculations on the dangers of inappropriate use (i.e. for marketing purposes etc.) 
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of LCA results have been made and it has to be remembered that since there is no such thing 
as a uniform way of performing an LCA the results from such an assessment cannot be used 
as a means of green labeling one’s products (Baumann and Tillman 2004). Still, the biggest 
issue with LCA is the amount of data needed. Not only does it demand data from process 
under the control of the performer of the LCA, but also from sources outside of the familiar 
sphere, data from suppliers and buyers higher and lower in the supply chain is an example of 
this, LCI data about materials used is another. The process of collecting inventory data is 
often both time consuming and difficult. (Lindahl et al. 2002) 

Vezzoli (1999) makes a note of the fact that the more LCA based methods and tools are 
allowed to aggregate the input data (i.e. inventory data etc.) for the ease of understanding, 
it also diminishes the scientific validity of the LCA (see figure 3). This fact is important to 
remember since many LCA based software tools aggregate its results to a fairly high degree, 
sometimes even to a single score, making it hard to judge the actual quality and truthfulness 
of the results.  

 

Figure 3: The phases of an LCA based method or tool (Vezzoli, 1999) 

LCA methods and tools have become very popular, and it is therefore not surprising that the 
number of different LCA methods and tools are great. This chapter will not aim to account 
for every type of LCA based method or tool, but will strive to describe the most important 
popular ones, such as; full scale LCA tools, abridged LCA tools, and the Environmental Effects 
Analysis (EEA) methodology (Lindahl and Tingström 2003). 

Full scale LCA 

Full scale LCA must include an LCI, but the user might never see it because of 
the inventory data being stored and processed in the background. The 
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program itself will deliver the information from the LCI in terms of different 
environmental impacts potentials, such as; ozone depletion, greenhouse 
effect, toxicity, etc. Depending on the tool, different methods of characterizing 
these potentials will be available to the user. The results from this process will 
be presented to the user in such a form that it is clear to what degree each of 
these environmental impacts will be present for the different steps of the 
products life cycle. Worth to notice at this point is that this is all that is 
demanded from the ISO 14040 standard and therefore many, but not all, LCAs 
stop at this stage. Some LCA tools does, however, include an impact evaluation 
step in which the environmental impacts are translated into value parameters 
so that they can be compared with each other directly. (Simon et al. 1998) 

Abridged LCA 

Abridged LCA counters the main problem with the full scale LCA (the amount 
of information required for the assessment to be reliable) by partly replacing 
quantitative data with qualitative assumptions and by only displaying the 
results from the LCA in evaluated form. Being of a qualitative nature the 
abridged LCA, as a cost for the reduced amount of data and the speed of 
calculation, require a certain amount of background knowledge as well as the 
user knowing that the results will not be quite as reliable as those from a full 
scale LCA. (Simon et al. 1998)    

As an addition to the above alternatives, there are also specialized LCA methods and tools 
with databases specifically oriented towards a particular product or process. Basically, 
though, these are the same as the normal methods or tools (Simon et al. 1998). 

Environmental Effects Analysis 

Lindahl and Tingström (2003) describes EEA as a method aiming to identify 
and to evaluate environmental impacts made by a product early on in a 
development project in order to be able to evaluate alternative materials, 
processes etc. By taking actions early the users of this method can avoid, or at 
least limit, a product’s negative influence on environment throughout the 
whole of its life cycle in a cost efficient, and simple, manner.  

EEA was developed from the theories surrounding Failure Mode and Effects 
Analysis – a long time popular method for estimating reliability of products, 
and finding the weak point of assembled artifacts. EEA has been developed in 
collaboration with Swedish industry, and has been created with simplicity in 
mind. Its goal is to find hot-spots with high environmental impact so that 
industries can focus on the most significant areas of environmental work, but 
it also strives to work as an educational tool for increasing environmental 
knowledge amongst its users. (Lindahl and Tingström 2003, EEA.nu 2008) 
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3.8.2. MATERIAL SELECTION METHODS AND TOOLS 
Material selection tools most often come in the form of simple lists of materials or databases 
containing lists of materials considered being hazardous, restricted, or forbidden by current 
legislation. 

The objectives of these tools are, quite intuitively, to inform the designers of material and 
substance properties, and some tools even aim to extend their service from just listing 
materials to actively aiding in materials selection 

These tools are often quite cheep to acquire (sometimes even free), but a drawback would 
be the need for constant need for updating the tools, since new materials and substances 
are constructed, and declared harmful, on a daily basis (Simon et al. 1998). 

Amongst material selection methods are such things as design questions raised. Many 
methods concern themselves with the choice of material versus function sought to fulfill, 
e.g. component mass versus bending, twisting or buckling loading conditions. Some methods 
also combine this with environmental issues as energy used to produce said function, for 
example using plastic or wood for a supporting construction. Using plastic means using oil, 
but using wood also include using techniques for harvesting the wood, drying the wood, and 
so on. Material selection methods can ease making choices like this. (Kutz 2007)  

3.8.3. DESIGN FOR X METHODS AND TOOLS 
As previously mentioned Design for X (DfX) is a quite general concept and the X can be 
substituted with a number of words depending on the situation. For example, Design for 
Assembly (DfA) and Design for Manufacture (DfM) are well know, and widely used, concepts 
in the product design lingo. As far as ecodesign is concerned the three most commonly used 
abbreviations are DfE, DfD (Design for Disassembly), and DfR (Design for Recycling). These 
concepts should be self explanatory since they are nothing but what the names state. Tools 
for aid in these fields are generally methods of analyses of largely complete design, and tools 
such as DfD and DfR cannot be expected to contribute to very much change on the overall 
life cycle, but they can have a large impact on the end of life (EoL) situation. (Simon et al. 
1998) 

3.8.4. WASTE AND POLLUTION PREVENTION METHODS AND TOOLS 
Just as the DfD and DfR tools mentioned above the waste and pollution prevention tools 
focus on only one phase of the products life cycle, but in the case of these tools the most 
common phase is that of the actual manufacturing and processing phase. This is of course a 
slight weakness, but as the tools can help to reduce the environmental impacts at the same 
time as they reduce costs for production they have become quite popular anyway. (Simon et 
al. 1998) 

3.8.5. ENVIRONMENTAL PERFORMANCE INDICATORS AND METRICS 
Environmental Performance Indicators (EPIs) are methods and tools built for the purpose of 
displaying the environmental performance of a company’s complete product range to 
people such as financial stakeholders (e.g. investors and owners) and non-financial 
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stakeholders (regulators and local communities). EPIs also work as tools for complying with 
company systems and standards. 

Setting levels of comparison, metrics, for different qualities of a product can also be a way of 
evaluating the product’s environmental status. Lowering levels such as the amount of 
copper included or the amount of energy needed for operation are easy ways of improving a 
product’s environmental performance. (Simon et al. 1998)   

3.8.6. STRATEGIC METHODS AND TOOLS 
Strategic tools are, in contrast to most of the previous categories, most interesting from a 
management perspective. The technical works of product development have little to nothing 
to do with these methods themselves, but as many of the strategic tools are based around 
seminars or workshops sessions with hopes of integrating corporeal sub-divisions (ranging 
from management, to marketing, to environmental specialist, and to production) and 
creating a common basis for interaction these tools can greatly affect the future ecodesign 
work. It is therefore recommended that these tools are implemented before product 
development projects begin. 

These tools can be time-consuming, but can result in increased knowledge of ecodesign 
throughout the whole company as well as be a spawning pool for new ideas and formaking 
environmental decisions. Along the lines of the earlier established fact that ecodesign tools 
should be chosen by a cross-disciplinary team one can also support the use of strategic tools. 
(Simon et al. 1998) 

3.8.7. HANDBOOKS, GUIDELINES AND CHECKLISTS 
Ecodesign tools vary greatly in design and the category that contains the most widely 
different tools is this set of tools, ranging from thick handbooks, via simple checklists, to sets 
of ecodesign guidelines. To their nature these tools are basic, but thanks to this they can 
easily be customized and form a good starting point for ecodesign work. (Simon et al. 1998) 

3.8.8. CONCEPT DEMONSTRATORS AND PILOT PROJECTS 
Concept demonstrators are small number products where as many aspects of ecodesign as 
possible has been incorporated in the process. These green flagships, if you will, has not 
solely the purpose of “showing off” a company’s ecodesign skill to the public, but also serves 
as a source of increased knowledge in the field. All available toolsets are seldom applied in 
product development and weaknesses when doing this is thus seldom found. Since these 
products are not made in great numbers and usually not meant for sale the cost is of lesser 
importance and in these projects new inventions is a key feature. (Simon et al. 1998) 

Pilot projects work in a similar innovative manner, but are meant to increase a company’s or 
design team’s confidence about working with ecodesign. Still many companies remain 
insecure about the rather straight forward process of integrating ecodesign into their 
company structure and pilot projects can greatly help them to overcome this obstacle. 
(Simon et al. 1998)      
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4. RESULTS 

This chapter contains a presentation of the interview respondents and the results gathered 
from the sessions.  

4.1. RESPONDENT PRESENTATION 

Each respondent have been described along with situation depictions of the interview 
sessions made. For reference purpose, the following table illustrates the nature of these 
respondents: 

Table 2: Interview Respondent Information 

Respondent Respondent Origin Respondent Occupation 

Respondent 1 Institute 1 – Thai non-
government organization 

Designer 

Respondent 2 Institute 1 – Thai non-
government organization 

Doctor, researcher at ceramics research 
group 

Respondent 3 Institute 2 – Thai non-
government organization 

Senior engineer 

Respondent 4 Institute 3 – Thai 
government office 

Doctor, director of hazardous waste 
management division 

Respondent 5 Company 1 – Thai 
electronics manufacturer 

General manager, 
Ph.D. in electrical engineering 

Respondent 6 University 1 – Thai 
technological university 

Doctor, lecturer in industrial design 

Respondent 7 University 2 – Swedish 
technological university 

Associate professor 

Respondent 8 University 3 – Danish 
technological university 

Associate professor 

For the sake of confidentiality no names will be revealed in this thesis and the different 
sources will be referred to by the aliases given here.  

All interviews were done as qualitative research interviews, but only interview one through 
six was made under the control of the author, as will also be explained in their particular 
subchapters.  

4.1.1. RESPONDENT 1 
The first respondent was a senior designer and tutor from a non-governmental organization. 
The respondent was subjected to the institute questionnaire and, as most other 
respondents, did not have any beforehand information about the interview topic or the 
contents of the questions, increasing its reliability. The total time of the interview was fifty 
minutes and far surpassed the intended thirty minute limit. This did not have a negative 
impact on the respondent, but made the author change the estimated time limit closer to 
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one hour. Starrin and Svensson (1994) make a point out of letting interview take the time 
that they need, and this adjustment was thus important. 

At the halfway mark of the interview the surrounding environment became less ideal since 
another meeting was started in the same room and the number of people in the room 
increased from only interviewer and respondent to about six in total. The level of 
disturbance was judged not to be too great and the interview was completed. The 
respondent answered several questions from the questionnaire, but most of the 
conversation was focused on designer issues similar to those expected to be found in a 
company interview and questions from the company questionnaire was added because of 
this. 

4.1.2. RESPONDENT 2 
The respondent in this case was employed at the same non-government organization as 
Respondent 1, but had a different level of education (Ph.D.) and held the title of researcher. 
The institute questionnaire was used and found suitable for this interview. Only two people, 
the interviewer and respondent, were present during the interview. 

This respondent seemed to have a vast knowledge in the field of ecodesign and LCA, spoke 
fluently and only at a few occasions did the interviewer have to pose questions to lead the 
conversation forward. At times the interview was led onto unimportant subjects, but this 
was corrected by reposing old questions or posing new ones.  

Due to the substantial amount of relevant information given by this interviewee, the 
interview exceeded the new sixty minute time limit by twenty minutes, a fact that did not 
seem to bother the subject at all and that provided the author with much needed 
information. 

4.1.3. RESPONDENT 3 
The third interviewee was a senior engineer at a non-governmental organization and worked 
with de promotion of environmental assessment tools for Thai industries. The institute 
questionnaire was used and followed throughout the interview. This was partly due to the 
fact that the respondent requested the questionnaire on beforehand and thus had access to 
the general questions of the research, a fact that to some extent reduces the reliability of 
the answers given by this interviewee. 

Apart from this, the interview went according to time plan and a lot of information was 
received. Three people were present throughout the session; one respondent, the 
interviewer, and one native Thai assisting as interpreter. The interview was carried out in 
English and the interpreter needed only to be used for introductions. 

The fact that the interviewee received the questionnaire in advance could have meant that 
the answers given was less spontaneous and more thought through, but never the less, the 
information given was judged to be fairly reliable since it matched information given by the 
other respondents. 
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4.1.4. RESPONDENT 4 
The forth interviewee was a director at a government office with experience in dealing with 
all kinds of Thai companies. Unfortunately the respondent was less suited for this research 
than the others, but some interesting and useful information was received. 

The institute questionnaire was used, but the respondent lacked knowledge in the exact 
field of the thesis and the conversation therefore drifter onto more general topics regarding 
Thai company procedures. The interview followed the time schedule perfectly, and only the 
interviewer and the respondent were present at the session. 

4.1.5. RESPONDENT 5 
The aim of this research was partly to interview Thai company employees, but due to 
drastically low company participation only one company interview was made. This one was, 
however, made with the general manager of an electronics company with quite well 
developed ecodesign awareness. The respondent had a Ph.D. in electrical engineering and 
thirty years of experience in the industry.  

The company questionnaire was used, and suited the respondent well with three 
participants; one respondent, the interviewer, and one native Thai assisting as interpreter. 
The interview was carried out in English and the interpreter needed only to be used for 
introductions, just as with Respondent 3. 

The whole interview was kept to a length of forty minutes and all questions were answered 
in a good manner. This respondent also demanded the questionnaire in advance, which may 
have influenced the answers given. Crosschecking with information given by other 
interviewees indicated that the answers given from the interviewee was reliable, but it was 
kept in mind that as a company director the respondent may have wanted to portray the 
company in a particularly positive manner and therefore given refined answers.  

4.1.6. RESPONDENT 6 
Respondent 6 was a lecturer in the department of industrial engineering at a Thai 
technological university. The questionnaire for universities was used with satisfactory results 
and the total time of the interview was thirty five minutes. This shortening of the interview 
time was planned in advanced and all questions were discussed.  

The respondent was able to give substantial information about Bachelor and Master of 
Science degrees at the university and could also do some speculations on how education 
was made at other universities. The uncertainty factor of this information has been taken 
into consideration in this thesis. 

4.1.7. RESPONDENT 7 
Respondent 7 was an associate professor at a technological university in Sweden, as well as 
author of well known textbooks in the field of ecodesign. The interview was made as part of 
a different study than the one of this thesis and with other people in control of the 
interview, but even though this author did not have any influence over the formulation of 
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the questionnaire he was an active participant in the discussion and received interesting 
information that has been used in this thesis.  

The length of this interview was two full hours, which meant that a vast amount of 
information was received. In total the number of people participating in the interview was 
six, four interviewers and two interviewees, although the second interviewee was a minor 
and not interesting for the sake of this thesis. 

4.1.8. RESPONDENT 8 
This respondent was subjected to the same conditions as Respondent 7 and also lasted for 
two hours, but had a total of four participating people, three interviewers and one 
respondent. The nature of the interviewee was that of an associate professor at a 
technological university in Denmark. In likeness to respondent 7, this interviewee was a 
known author of literature in the field of ecodesign. 

The information received from this interview has been used mainly to confirm and to 
compare information received from other interviewees and from textbook materials. 

4.2. ENVIRONMENTAL EDUCATION IN THAILAND 

Due to the limited amount of time for this thesis it was not possible to do a deeper analysis 
on the educational system, but through the interview made with Respondent 6 and 
comments made by other respondents a limited insight into the educational system was 
granted the author. This subchapter should not be thought of as something that represents 
the whole of Thailand, but rather to give a slight glimpse of the current state.  

4.2.1. MANDATORY SCHOOL EDUCATION 
The general level of environmental knowledge in Thailand is set by the mandatory school 
since only a small part of Thailand’s population have the chance of getting a higher 
education. Sadly, this education is close to non-existent, according to Respondent 6.    

This respondent suggested that basic environmental courses should be instated in education 
at primary or secondary school level to raise the environmental awareness level of upcoming 
generations. The respondent argued that it is very difficult to change the mindset of the 
current working generation, why focus should be put on the next generation.     

“What we have been receiving *education-wise] is from the very top level, just 
like the top end of the triangle, but the foundation of the triangle, we need it very 
much.” / Respondent 6  

The respondent followed up on the above quote by concluding the importance of having the 
whole of the Thai people helping in ways of environmentally conscious actions in order to 
create a distinct impact. 

Respondent 2 agrees on the need for more basic environmental education and explains that 
the current view amongst Thai company workers is as quite primitive and that there is little 
understanding of basic environmental and industrial connections.  
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4.2.2. UNIVERSITY EDUCATION 
Respondent 6, being a lecturer at a large technological university, described the 
environmental education situation amongst Bachelor of Science students to be fairly limited. 
In general, a strong emphasis is put on manufacturing (because of Thailand’s economic 
nature) when designing the courses at university level and at the visited department of 
industrial engineering ecodesign and life cycle thinking was only included in the education 
for Master of Science students. The respondent made it clear that it could be a different 
matter in other departments and other universities, but it was the respondent’s belief that if 
courses were given they were likely to be on a basic level. 

The ecodesign education for the Master students at the visited department was agreed to be 
limited and it was explained that there were no particular course for ecodesign, or 
environmental thinking, but that some chapters were included in a course for concurrent 
engineering. At present, the contents of this course includes such topics as DfA, DfM, Failure 
Mode and Effects Analysis (FMEA), as well as Quality Function Deployment for Environment 
(QFDE), a tool that is well liked and in actually use by Respondent 1. There was a willingness 
on behalf of Respondent 6 to include more ecodesign knowledge (or foremost knowledge 
about legislation such as the RoHS directive) into the courses give, but there was also a 
feeling that the lack of course material in the Thai language was a hindrance for this. 

As far as education for commercialized tools was concerned it seemed to be quite limited, 
much due to the cost issue. The university visited had chosen not to invest in licenses for 
such software due to the high license costs and when doing projects in class the students 
relied on manuals and textbooks of the course given. (Respondent 6) 

4.2.3. OTHER EDUCATIONAL INITIATIVES 
In addition to, or as substitution for, the school education several different methods of 
education have been discovered throughout the research. It has been recognized by many 
stakeholders in Thailand that the lack of ecodesign awareness amongst Thai industries are a 
root to many problems and measures are being taken to increase the awareness. 
(Respondent 2)   

Much ecodesign knowledge is being disseminated through the supply chains ranging from 
abroad, leading to increased awareness amongst larger Thai companies with foreign 
contacts. Thai Small and Medium sized Enterprises (SMEs) often lack contacts such as these 
and are recognized to have a much smaller chance of knowledge increase (Respondent 4).  
To raise the awareness level of the Small and Medium sized Enterprises Thai governmental 
and non-governmental institutes and organizations have been arranging different 
educational options and made them available to the public. Naming only a few of the 
institutes involved in this work, the National Metal and Materials Technology Center (MTEC), 
Electrical and Electronics Institute (EEI), Thailand Environmental Institute (TEI), Department 
of Industrial Works (DIW) should be mentioned, because of the significant role they play for 
the development of ecodesign in Thailand. (Respondents 1, 2, 3, 4, 5 and 6)  

A prime example of the way the actual education works is the Thai-RoHS directive. This 
directive haven been developed though the latest years (announced in 2003) and 
information about how it will affect Thai companies have been spread through a network 
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established by MTEC called the Thai-RoHS Alliance (Respondents 1 and 2). According to 
Respondent 2, major players in the game of international business  already know about the 
European RoHS directive and many companies have made changes according to this in order 
to keep, or expand, their market shares, but for many SMEs this alliance have been the key 
source of information. 

Furthermore, networks such as these strive to connect parties with no previous relations, 
such as SMEs and knowledge holding universities, and thus creating relationships much like 
the ones larger companies already have got. The networks are also places for sharing direct 
knowledge and through, for example the Thai-RoHS Alliance, news from international 
information services makes their way down to Thai SMEs. (Respondent 2)  

Apart from servicing Thai companies by hosting these networks, institutes arrange seminars 
of popular ecodesign topics for the public, as well as organizing workshops, setting up 
internships at companies and providing “trainer training”. Respondent 3 is directly involved 
in this form of education, where a group of company employees are sent to the institute for 
ecodesign education with the intent of them functioning as trainers for the rest of company 
upon finishing their schooling. (Respondents 2 and 3)  

These internships can be arranged both for university students as well as with local or 
foreign experts. The internship projects vary in length depending on the situation and cover 
topics such as product design, process design, employee education, co-research projects or 
others. (Respondents 1, 2 and 3)  

4.3. ECODESIGN DRIVING FORCES IN THAILAND 

Design in general appears to be cost driven, and this is applied to both designs of methods 
and tools as well as the products themselves. Respondent 5 replied as clearly as follows 
when discussing design specifications and targets: 

“Cost down is the key! Driven of this!” / Respondent 5 

This demand was experienced as being both an external stakeholder demand as well as an 
internal stimulus. This viewpoint is recognized by Respondent 6 that comment on money 
spending on environmental things to be an alien occurrence in the eyes of Thai people in 
general. Money is seen as a much more tangible thing to measure success by. 

The above reasoning indicates a low level of individual commitment to ecodesign amongst 
the overall population of Thailand, but this was not discussed and cannot thus be said to be 
true. Respondent 2, which were strongly involved in the development of the Thai-RoHS 
directive, did however specifically express the importance of a personal interest for reaching 
the professional position as environmental expert that the person held.  

The respondent also commented that the interest at university level for environmental 
education is a low and passive one. The interest from university lecturers, and universities, 
seems to be activated only when Thai industries as them for support. By this, Respondent 2 
points out that the Thai industry demands (external stimuli) are the main driving forces for 
universities to incorporate environmental education into their curriculums. It is believed by 
the same respondent and agreed to by Respondent 6, that the changing focus from 
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manufacturing to design amongst Thai companies will increase the amount of ecodesign 
courses in universities. 

Local and global legislation are also seen as driving forces amongst the respondents and the 
Thai-RoHS directive is welcomed by Thai industries as the implementation of this will remove 
the need to carry two production lines (one for RoHS compliant products and one for non-
compliant products) as they have to do now for competitive purposes (Respondent 5). It is 
believed by Respondent 2 that regulation by law is needed for the continued development 
of ecodesign in Thailand. All legislation is, however, not met with praise and the respondent 
makes a note of the recent breakdown of the Thai-WEEE discussions.  

Global legislation seem to reach most Thai companies indirectly through demands made by 
customers higher up in the supply chains, or by notice through the aforementioned 
networks (Respondent 2). It is uncertain if foreign legislation is seen as a driving force in 
itself or if it is always seen in relation to customer demands. Commercial benefits by 
compliance are nonetheless recognized. 

4.4. METHODS AND TOOLS FOR ECODESIGN IN THAILAND 

Through the research of this thesis certain methods and tools have surfaced, and the aim of 
this subchapter is to describe the management and use of these. The subchapter will be 
divided into the categories defined in the chapter 3 – Theoretical Framework.  A summary 
categorization has been included here to grant the reader a bird’s eye view of the chapter. 

Table 3: Methods and Tools Found throughout the Research 

Methods and Tools Group Results from Research Discussed by 

LCA Based Methods and 
Tools 

Preparations for the 
implementation of such 
methods and tools exist in a 
few companies. There are 
some indications towards 
simplified version being 
utilized today.  

Respondents 1, 2, 3, 4, 
5, 6, 7 and 8 

Materials Selection 
Methods and Tools 

Bills of Materials are used to 
keep track of product 
contents. European directives 
are also used for material 
selection. 

Respondents 2 and 5   

Design for X Methods and 
Tools 

Tools of this kind are in use, 
but mostly for cost reduction 
purposes. Material quantity 
reduction is a side effect. 

Respondents 5 and 6 

Waste and Pollution 
Prevention Methods and 
Tools 

No result in this research.   
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Environmental Performance 
Indicators and Metrics 

No result in this research.  

Strategic Methods and Tools Extensive network groups 
have been created for 
strategic ecodesign work. Both 
companies and institutes are 
involved.   

Respondents 1, 2, 3 
and 6  

Handbooks, Guidelines and 
Checklists 

Handbooks are used in 
university level education. 

Respondents 1, 5 and 
6 

Concept Demonstrators and 
Pilot Projects 

There is some evidence that 
some cooperation projects 
have had successes in 
knowledge increase and 
product development through 
projects such as these.  

Respondents 1 and 6 

4.4.1.  LIFE CYCLE ASSESSMENT BASED METHODS AND TOOLS 
In general, commercial software tools are considered too complicated and too expensive for 
Thai companies to use or buy (Respondents 1, 2 and 3). Because of this, some organizations 
such as the MTEC institute has invested in licenses for commercial software that public 
companies can access and use when needs arise. This is not only solely a method for LCA 
tools, but it is most commonly this kind of tools that are in question.  

The common conception amongst Thai companies seems also to be that LCA methods and 
tools are overly complicated for their needs and skills (Respondents 1, 2 and 3). Interestingly 
enough, Respondent 5 (general manager) disagrees on the need for expensive and 
complicated software: 

“No, it is easy, very easy, but many others, I have heard ‘Oh, very complicated! I 
have to buy expensive, very expensive software to do that!’ I say: nonsense! It is 
nothing for me!” / Respondent 5  

It is, however, Respondent 5’s opinion that the restricting factor for Life Cycle Assessment 
amongst Thai companies is the lack of a Life Cycle Inventory for Thailand, and it is suggested 
that the inventory should be governmentally controlled. This is partially agreed on by 
Respondent 2, but it is rather suggested that should be an international thing and that it 
would have to be created to be dynamic and adaptable to the continuous addition and 
editing of its contents.  

It is also interesting to note that the company of Respondent 5 has prepared its business 
system for the implementation of LCA already, and that the system in itself is an in-house 
built system. The given reason for this is the need for a simple system adapted for this exact 
business. 

Discussing with Respondents 1, 2, 3 and 5 it is concluded that not much work is being done 
in the field of LCA in Thailand. Respondent 2 describes this as being due to the low level of 
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understanding of the concept as well as the limited insight into supply chains that Thai 
companies of today have. 

4.4.2. MATERIAL SELECTION METHODS AND TOOLS 
Not much concrete evidence have been uncovered as to how Thai companies select 
materials, but Respondent 5 explains that it is common practice to use Bills of Materials 
(BoMs) for checking compliance to RoHS, or other legislation, at the company managed by 
this respondent. Furthermore, they use listings of hazardous materials and does spot-checks 
on incoming materials and equipment they use to check for compliance to laws and 
regulations.   

Some governmental organizations, such as the MTEC institute, have the possibilities to do 
product test reports and offer this service to the public companies as a way for product 
improvement (Respondent 2). Unfortunately the creation of these test reports results in a 
few drawbacks. Since the level of material and substance knowledge is limited, companies 
use this service to find out if their products contain substances not only probable, but also 
substances that have no logical connection to the product. Request for tests looking for 
harmful substances that simply could not be present in a product serves only one purpose, 
and that is to drive the production of harmful substances up instead of down. When testing 
for substances a verification sample of the substance is needed, which means that the 
laboratories doing the testing has to buy samples of these substances, which in turn leads to 
the increase in the production of the substances. If Thai companies could be educated in 
materials and substances, much of the testing being made today would disappear. 
(Respondent 2)  

Another problem highlighted by Respondent 2 is that it has become somewhat of a common 
practice for companies (and not only Thai companies) to use these test reports as a ticket or 
a certificate for the promotion of their products. The test reports are not being used in the 
way they were meant to, for improving the production processes, but as a sort of green 
labeling system. (Respondent 2) 

By suggestion from Respondent 2, a second step in reducing the need for testing products 
for material contents would be to gain knowledge about these contents from the suppliers 
of the materials. However, it is in the nature of Thai companies to be much smaller than 
their material suppliers and it is therefore hard for Thai companies to be granted favors such 
as materials information from these companies. The respondent calls this situation the 
“information gap” problem and suggests that a way to solve it would be to collect all such 
information in centers that are free to use for everyone. These centers would thus save time 
for companies, both on the receiving end of questions about material contents and on the 
posing end. It is suggested that this information would be available through the internet for 
further increase of access speed. (Respondent 2) 

4.4.3. DESIGN FOR X METHODS AND TOOLS  
DfX methods and tools are mostly used in the form of DfA and DfM because of the strong 
focus on manufacturing previously mentioned as being typical for Thailand (Respondent 6). 
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Even though no specific tool is mentioned, Respondent 5 describes the processes at the 
company in question to be focused on manufacture, but it is also said that production is 
changing its layout from producing large quantities of few designs to multiple designs and 
much smaller quantities.  

4.4.4. WASTE AND POLLUTION PREVENTION METHODS AND TOOLS     
Throughout the eight interviews made for this research, no information on the use of these 
kinds of methods and tools where found. 

4.4.5. ENVIRONMENTAL PERFORMANCE INDICATORS AND METRICS  
Throughout the eight interviews made for this research, no information on the use of these 
kinds of methods and tools where found. 

4.4.6. STRATEGIC METHODS AND TOOLS 
The most obvious ecodesign methods at work in Thailand today are the strategic ones, such 
as the educational methods described above. Using networks for disseminating ecodesign 
knowledge to different parties is obviously a popular strategy for raising the environmental 
and ecodesign awareness amongst Thai people. To arrange seminars and workshops, as well 
as to create internship projects between companies, organizations, experts, and universities 
are additional strategic work paths. (Respondents 1, 2, 3 and 6) 

During the research for this thesis, the most common discussion held was about information 
transfer between different people and places. 

4.4.7. HANDBOOKS, GUIDELINES AND CHECKLISTS    
Respondent 5 describes the use of handbooks and manuals as a key part of day-to-day work 
within the company, and respondent 6 explains that handbooks are being used as a 
substitution to software tools, e.g. expensive LCA tools. Respondent 1 describes a 
preference to use QFDE instead of checklist when performing work tasks.    

4.4.8. CONCEPT DEMONSTRATORS AND PILOT PROJECTS 
According to Respondent 1, pilot projects with ecodesign has been successfully done in 
Thailand, as an example the ecodesign of an air conditioner is given. Involved in this project 
were both MTEC and EEI as well as Japanese experts from Japan Overseas Development 
Cooperation (JODC) and a company called Big Wide. In what manner this success has been 
used is unknown, apart from as a means of knowledge increase for the institutes, but 
Respondent 4 does say that introductions of success stories to companies is a used method 
for increasing the interest for ecodesign amongst Thai companies. 

Respondent 6 adds that concept management and prototype redesign are both included 
into the concurrent engineering course that is given at the department. The prototype 
redesign gives the students an opportunity to work with parts of the ecodesign concept.      

4.4.9. THAI METHODS AND TOOLS DEVELOPMENT 
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For several reasons (e.g. high costs, complexity, and language barriers) Thai companies have 
started to develop methods and tools for themselves, in-house systems such as the one at 
the company of Respondent 5 is but one example of these. 

The local methods and tools development is considered a positive thing by the respondents, 
both for the purpose specialization (i.e. simplification) as well as the fact that they are 
written in the Thai language which greatly expands the group of people able to use the tools, 
since the level of English knowledge is quite limited amongst the Thai people. (Respondents 
3, 5 and 6) 

In addition, there are also tools being developed by Thai institutes that will, when finished, 
be distributed to Thai companies of the appropriate industries. An example of this is a tool 
containing all the material databases that the MTEC institute has been creating through the 
years. (Respondent 3) 

Thirdly, there is also a hybrid between these forms of tools development where companies 
and institutes cooperate in the tools design. This cooperation is a grand advantage especially 
for smaller companies where the environmental awareness is low. The expertise of the 
institutes combined with the needs specifications of the company in question have a 
recognized chance of resulting in more adequate tools than either participants might have 
been able to produce on their own. (Respondent 2) 
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5. DISCUSSION 

This chapter contains discussions made around the topic of the research and the 
methodology used. The chapter is a mixture of theoretical knowledge gained from books 
and information gained from the interviews.   

5.1. THE RESEARCH METHOD 

The main motivation for the use of the qualitative research interview as research method 
was the number of success stories told about it for research topics similar to the one treated 
in this thesis, and Kvale (e.g. 1994), the earlier mentioned research scholar, speaks warmly 
of it in several publications. It should be added at this point that the use of this method was 
a first try for the author. 

Performing qualitative research interviews are not as forthright as one might think when 
having a first look at it and a lot of energy went into studying how to actually perform this 
kind of interview, with Kvale (e.g. 1994) as the main source of information. As described in 
the chapter 2 – Research Method, the main principle of the method is to form non-biased, 
easy-to-understand questions and then posing them to the intended respondent. Although 
the construction of these questions might have taken somewhat more time than expected 
one must still consider the creation of the questionnaires as a success since the given 
questions indeed generated acceptable outcome answers-wise.  

Still though, there are some drawbacks worth mentioning with this method that the author 
of this thesis want to discuss.  

The first problem is that of finding interviewees. When using the method of semi-structured 
qualitative research interviews, it is important to remember that it is a time consuming 
method for both the interviewer as well as the respondent. One has to be aware of the fact 
that even if you have the time to be sitting at hour long interview sessions, and doing the 
work following this, it is far from certain that other people have it. One may also want to 
remember that just because the questions at hand are important to you they might not be 
important enough to others, something that can result in you being denied interviews or 
offered interview time with the wrong kind of people (giving you the wrong kind of 
answers). Thirdly there is also the question about confidentiality. How can the interviewees 
be sure that what they are letting you know will be used in a way favorable (or at the very 
least not harmful) to them?  

All of these factors have affected the outcome of this research to a lesser or greater degree 
– the biggest problem being that of getting interviews with the right kind of people, namely 
company employees or owners. The positive fact that this thesis contains information from a 
total of eight interviews is partly diminished by the knowledge that only one of these 
interviews was made with an actual company director, and the thesis thus lacks first hand 
information about the situation in Thai companies.  

Unfortunately, by the way that the companies contacted almost always avoided answering 
requests about interview time and resources one cannot draw too many conclusions about 
the reason for this lack of cooperation. Possibly it might have been easier to get company 



Investigation of the Use of Ecodesign   Chapter 5 
Methods and Tools in the   Discussion 
Electrical and Electronics Industries of Thailand  

34 

 

contacts if one had more clearly specified the benefits of participating for the companies, 
but this is a difficult task, since this report yields no direct winning for the participants.  

A second problem encountered as a first-time-user of this method is the trouble of 
determining the time required for the work and the questions needed to get the correct 
answers. The author feels compelled to urge readers and potential users of this method to 
be slightly more restrictive when allowing discussions to flow freely. Letting the interviewee 
talk away at their own initiative sometimes yields very positive results, but sometimes yields 
none and wastes a lot of time. Some experience of this kind of interview work would clearly 
have been a positive thing for the author and it is recommended that a user of this method 
takes some time to practice it on subjects of lesser importance just to get the feel for how 
the work should be done.  

Furthermore, it is also quite difficult for a first-time-user to construct suitable questions, as 
has been described in chapter 2 – Research Method. For this author, the construction of the 
questions (or rather the perfection of these) was highly time consuming and required 
studying literature of the method as well as discussing the suitability with more experienced 
interviewers, such as the examiner and the supervisors of this thesis. 

A final thing to be aware of is that the after-interview work is more time consuming than the 
work made beforehand. Transcribing audio recordings (which is a must have for interviews 
like the ones made in this research) requires a fleet hand and approximately four hours of 
intensive work for each hour recorded. This results (for this author as well as the majority of 
other method users as implied by Kvale 1996B) in whole bundles of transcribed text which 
will have to be read through and categorized according to topics of interest. In conclusion it 
can thus be said that the challenge of estimating the time need for the different stages of 
the interview method posed the biggest problem for this author and it is therefore 
recommended that other first-time-users take this into consideration when choosing this 
method.    

When it came to sending the transcribed text back for confirmation to the respondents the 
author made a slight mistake realized too late – giving the respondents the option of not 
replying at all. In the text supplied with the interview transcripts sent to the respondents the 
author wrote that the respondents did not have to resubmit anything if they had nothing to 
comment on or nothing to add. This was a mistake because it meant that the respondents, in 
practice, was given the option of not reading through the text at all, something that a busy 
person would choose if he or she did not consider the interview topic to be of great enough 
importance. This affects the reliability of this thesis in a slight way, and it is recommended to 
other users of this method to not do the same mistake.   

The positive side of using this method does however outshine the negatives (which are 
frankly to a large extent dependant on the skill of the interviewer). By using this method the 
interviewer will get a lot of information from his subjects, and if used correctly, a lot of 
usable facts as well.  

For this author the method of semi-structured research interviews has proven to be a good 
way of working, yielding many interesting answers, but one could question the use of this 
method alone since it does only work well if you can have quite a lot of your respondents’ 
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time. In hindsight the author might have wanted to use some form of short-answer/yes-no 
questionnaire to send to companies in order to collect more (although not so substantial) 
information about company habits. 

Another way of reducing the time required for the interviews would have been to perform 
the interviews by telephone (the use of semi-structured qualitative research interviews by 
phone has been compared to face-to-face interviews in Sturges and Hanrahan (2004) and 
have been found to be acceptable replacements for certain topics), but even though the 
topic of this research would have been suitable for such an interview it is the authors 
personal opinion that the language barrier would have been an obstacle too great to be 
overcome by phone. The level of English comprehension is not the greatest in Thailand and 
it is, by personal experience, easier to have Thai people speaking English (and understanding 
what is said) when meeting face-to-face compared to a conversation held by phone.      

5.2. ENVIRONMENTAL EDUCATION 

In retrospect, realizing the extent to which education affects the use of ecodesign, it would 
have been highly interesting to further study the Thai educational system and thus giving 
this part of the discussion additional weight and usability. Now, the author feels compelled 
to remind the reader that this subchapter is based on the study of one department at one 
university in Thailand along with comments made by other respondents. This is a valid 
discussion on the questions raised during these sessions, but it is not a complete study of the 
educational system in Thailand.  

5.2.1. MANDATORY SCHOOL EDUCATION 
Respondent 6 explained during interview that it is quite understandable that education 
differs from Thailand to, for example, Sweden since the history of these nations differs. In 
the case of mandatory school education the following can be brought up to discussion: 
Sweden has for several decades taught basic environmental thinking to children in primary 
and secondary school, an education that has had steady increased throughout the years 
(Fredholm 2007). The simultaneous increase in environmental awareness amongst the 
Swedish people implies that it is a valid method to have this kind of education, and thus is 
the suggestion of implementing basic environmental courses in primary or secondary school 
given by Respondent 6 also a valid one. It is the belief of this Author that increasing the basic 
awareness will spike the interest in deeper environmental science later in life.  

A problem arising with the said (Respondents 2 and 6) lack of basic environmental 
knowledge is that it might be difficult to find teachers knowledgeable enough to educate on 
mandatory school level without having to resort to using university staff. This problem will 
have to be addressed and might be solved by the use of “trainer training” as supplied by 
Respondent 3.  

5.2.2. UNIVERSITY EDUCATION 
A clear difference between the department studied in this research (Respondents 4 and 6) 
and Swedish universities is that the Swedish universities offer many different kinds of 
environmental course to the students. Granted, for many students the courses are left 
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optional, but if studying product development one is bound to take at least one course in 
ecodesign (LiU.se 2008, Chalmers.se 2008, LU.se 2008, LTU.se 2008, KTH.se 2008).  

A consequence of not offering students courses in environmental science is, apart from the 
obvious stand-still in environmental awareness amongst this group of people, the resulting 
poor preparation amongst the students for future development in industries (Landguiden 
2008, Respondent 5). As discussed by Respondent 5 in chapter 4.4.3, the layout of 
production is changing in Thai companies and this will, according to the respondent, require 
different knowledge amongst company employees. The desired skill is being describes by 
this respondent as product quality knowledge. Taking this into account as Respondent 2 
describes environmental performance as just another quality (defined as a product attribute 
sought by customers), this consequence can be concluded to have a noticeable impact on 
the industries performance and to be of a realistic nature. 

Studying the educational systems for both Sweden and Thailand (chapters 3.6 and 4.2), 
certain similarities can be found. Environmental concern is not first priority for either of the 
countries students, as the education for both Bachelor and Master of Science students is 
focused on technological skills desired by industries rather than on environmental thinking 
(Respondent 6 and empirical knowledge of the author). The difference lies in that the 
industries of Sweden have increased their demand for ecodesign skills and therefore the 
universities of Sweden have augmented their number of ecodesign courses accordingly. The 
same tendency can be found in Thailand (Respondent 2) so a comparable development can 
be expected. 

5.2.3. OTHER EDUCATIONAL INITIATIVES 
When comparing the work of institutes and organizations of Thailand to the one made by 
NUTEK (chapter 3.6.3) it can be concluded that the same methods of education (networking, 
seminars, workshops, co-research projects) are being used by both groups (Lindahl 2004). In 
the case of NUTEK, the evaluation (Lindahl 2004) showed evidence of success for the project, 
but it was expressed by NUTEK that it would have been interesting to perform a more 
substantial follow-up on the companies. A follow-up studying the ongoing work during a few 
years amongst the participating companies could have shown what happens when the 
expertise and driving force of NUTEK disappears. This is a relevant discussion point for Thai 
companies as well, as the author of this thesis has found that the respondents (1, 2 and 3) 
often speak of applying the different methods, but rarely about actually measuring the 
success of these. What happens in Thai companies (and particularly amongst the SMEs) 
when borrowed expertise (foreign experts, university students, institute employees) 
disappears from the companies? How do they maintain their knowledge? Does it all fade 
away when no outer input source is there to monitor and encourage the work?  

EEI gives an opportunity for studying this as they now initiate the capacity building plan as 
stated in EEI (2007). The plan includes environmental training and education for the labor 
force in the electrical and electronics industries as well as training for workers from other 
industries. Following-up on how the lessons taught through this plan are received and 
continuously used (or forgotten) can reveal much about this and indicate points possible to 
improve in the future. 
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5.3. DRIVING FORCES FOR ECODESIGN 

The main driving forces for Thai business are, as established throughout this thesis, 
stakeholder demands such as customer specifications, cost down, as well as local and foreign 
market legislation. Stakeholder demands have been recognized differently by different 
respondents, which could be dependent on what frame of reference the different 
respondents act by. Respondent 5, for example, has the responsibilities of a general 
manager for a company and emphasizes the importance of fulfilling customer demands (and 
internal demands) such as lowering production and material costs. At the same time the 
respondent also recognizes the need for legislation of environmentally related topics (stated 
by van Hemel (1998) as the driving force with the highest influence on industrial practices), 
but in discussion this is not put forth as such a big product design stimuli as the customer 
related demands. The connection between customer demands and customer legislative 
references is made though, even if there does not seem to be a direct connection between 
this legislation and the methods and tools used at the Thai company. 

This viewpoint differs slightly when compared to discussions held with Respondents 1, 2 and 
3 (all occupied in organizations) who talks much about importance of local legislation. 
Common between these two groups, and van Hemel (1998), is the recognition of legislative 
actions for ecodesign motivation. The Thai-RoHS directive is described as a being more of a 
relief than a burden on Thai companies by both sides of the discussion.    

As the agreement on these driving forces amongst the respondents has been established, 
the issue of individual commitment can be discussed. Generally the individual commitment 
to ecodesign is low amongst Thai people, probably most due to the low awareness of the 
concept. It is, however, rather important to create personal dedication to the cause, as 
displayed by Rizén (2000) in figure 2 – Proactive Measures for the Integration of 
Environmental Aspects. According to Rizén (2000) it is especially important to create 
personal commitment amongst the people working with ecodesign when it comes to 
creating durable changes. This implies the importance of educating the common work-force 
in ecodesign benefits. Rizén (2000) recommends that environmental champions should be 
located amongst the employees and be given objectives of ecodesign change to manage in 
order to spur their interest for the cause as well as spreading enthusiasm amongst other 
employees.  

Finding such environmental champions can be difficult depending on the ecodesign 
awareness issue, but perhaps such people can be more easily located when the initial 
education has been given to the general company employees and people with genuine 
interest have been brought into the light.  

Creating individual commitment for ecodesign is not only important amongst the regular 
workers of Thai companies. Discussions with Respondents 5 and 6 both indicates that it is 
not common for Thai businesses to spend money on environmentally related issues (they do 
not see the benefit, which is a barrier also noted by van Hemel (1998) as a common 
problem). This habit would partly be related to the cost reduction scheme (noted as the 
main driving force of Respondent 5), but also to the lack of individual commitment. The low 
level of ecodesign education given in Thailand does not only mean low awareness amongst 
common people, but also amongst company managers. The company related to Respondent 



Investigation of the Use of Ecodesign   Chapter 5 
Methods and Tools in the   Discussion 
Electrical and Electronics Industries of Thailand  

38 

 

5 is known to be (thesis supervisor comment) in the forefront of environmental thinking 
amongst Thai companies, and most smaller companies in Thailand lies far behind this 
company, considering environmental awareness. This given, it is worth to consider using 
Respondent 5’s primary driving force – financial gain, as a tool for creating personal 
commitment amongst other company staffs. If ecodesign can be financially justified to Thai 
companies it might be easier to sow the seeds of individual commitment amongst the staff, 
and eventually amongst employees as well. Some institutes are, in fact, displaying success 
stories in seminars (Respondent 3), something that does seem to be a good way of creating 
basic awareness of the possibilities of ecodesign.  

Apart from finding driving forces and paying attention to the creation of individual 
commitment (and the related development of knowledge and skills), adjusting the work 
procedure and applying support methods or tools can be done as any other change in 
production would have been resolved, so an effort should be put onto these preparatory 
measures. 

Following this, it is still important to keep raising the level of ecodesign knowledge and skills. 
How to educate is however another matter. Rizén (2000) points out the importance of 
identifying knowledge sources when trying to increase the level, and she also suggests the 
use of ecodesign experts with an intimate relation to product developers in a transition 
phase. The experts and product designers need to be linked closely both physically and 
organizationally in order to transfer knowledge in a satisfactory way. It is also important to 
understand that product designers will need some time to make practical experimentation 
as well as to have time for reflection over the work done. This could be a problem in smaller 
Thai companies since these often barely survive in the harsh competition, but if they do have 
long term survival in mind it might be a requirement to spend resources on such things as 
these. 

On a more basic level, amongst the common people of Thailand, creating personal 
commitment includes leaping boundaries such as creating an understanding of why 
environmental work and ecodesigned products are important (a present day deficiency 
expressed as real by respondent 2), and creating an understanding that every single person 
affects (and can affect) the environment. Respondent 2 and 6 holds this as highly important 
for the future environmental (and ecodesign) work within Thailand, and this is agreed upon 
by this author. If every Thai person understand that they can have a positive effect on the 
both local and global environmental problems they might feel more inclined towards 
actually reducing their personal environmental impact and increasing their commitment to 
ecodesign related work. Again, this loops back to the importance of education. 

5.4. METHODS AND TOOLS FOR ECODESIGN 

5.4.1.  LIFE CYCLE ASSESSMENT BASED METHODS AND TOOLS 
As described by Respondents 1, 2 and 3, a common practice amongst Thai companies is to 
utilize the software licenses owned by institutes. This practice creates two immediate 
problems; time consumption by poor software access for the companies, and high costs for 
the institutes. 
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The first issue can be further discussed as follows. Keeping a sought after resource, such as 
LCA software, on a different location requires significant time being spent traveling back and 
forth to the resource. Since it is also a shared resource it might not be available at all times 
but might require the user to adapt depending on other, uncontrollable factors, such as 
competitors. Furthermore, low access to software elongates the time needed for the user to 
master it, making it only partly usable for a longer time. These issues have been identified by 
Jonsson (2007) as well, and needs to be address for optimization purposes if this method is 
to be kept in practice.  

For a moment disregarding the companies, the problem posed for the institutes providing 
the service is significant. The expensive license costs avoided by the service using companies 
fall on the shoulders of the institutes instead, and since a number of licenses is needed the 
costs quickly rise above reasonable levels. Respondent 2 expresses a fear of the institutes 
not being able to carry these costs for much longer, since the limited budget offered to them 
has to be used for other purposes as well.  

If these services would seize to exist, the Thai companies face a couple of different options; 
completely avoid doing LCAs (which would harm their competitiveness), paying for the 
licenses themselves (which would harm their economy), or relying on in-house built 
methods and tools (which might not give satisfactory results). Since the option of stop doing 
LCAs is out of the question, considering the predictable future development of product 
design (i.e. following thought of Lindahl et al. 2002, Lewis and Gertsakis 2001, van Hemel 
1998) it leaves two options to discuss.  

Paying for licenses (and thus “paying for the environment”) might not be an attractive 
option at the moment (considering the Thai mindset as described by Respondent 6) and it 
might therefore be easier to motivate Thai companies, realizing the inevitability of cost 
increase, to put more resources in in-house methods and tools development. The 
cooperation on this point between the companies and institutes could be a solution as to 
increasing the quality and usefulness of these methods and tools. It is therefore the opinion 
of this author that the ongoing work between the different parties is worth encouraging. 

Further on the topic of life cycle assessment tools, it could be interesting to introduce EEA 
(Lindahl and Tingström 2003) into the courses given in concurrent engineering, or the like, at 
university level simply because of its relation to FMEA, which is already included in the 
course given at the university studied in this thesis. Since EEA as a methodology has been 
developed from FMEA it would not be difficult for students used to this to grasp the concept 
of EEA if some basic environmental teaching was included as well. 

Implementing EEA teachings also gets support from the fact that it includes an educational 
aspect (Lindahl and Tingström 2003), and strives to distribute environmental knowledge 
amongst its users. This suggests that the method would be appropriate for employing in Thai 
industries as well.  

As far as the creation of a Thai specific LCI is concerned, the question has to be further 
investigated before recommendations, or a well founded discussion, can be made. The 
dynamic nature of the LCI is a given, a static LCI could never be useful for a longer period of 
time (according to Respondent 2 and agree upon by this author), but the frequency and 
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nature of updates would have to be taken into consideration when constructing the actual 
system. 

Considering Bauman and Tillman (2004) and the workload of a regular LCI data collection 
process, one can imagine the process for such a massive LCI as suggested by Respondent 5 
and discussed by Respondent 2 to be of monstrous proportions demanding the cooperation 
from many different sources – of whom all production companies of Thailand are the most 
important. No matter the realistic possibilities of the project, the cooperation of these actors 
will not be easy and instating a law demanding the sharing of this information seems almost 
a must (linking to the influential capabilities mentioned by van Hemel (1998)), as company 
“secrets” are of value and thus never given away freely (noted by Respondent 2).  

5.4.2. MATERIAL SELECTION METHODS AND TOOLS 
The use of BoMs and lists of hazardous materials seems to be adequately applied in some 
Thai companies (Respondent 5), but due to the limited number of company interviews made 
for this research it is not possible to draw valid conclusions about the general use of this kind 
of methods and tools. As a separate indication towards an answer, Jonsson (2007) reports 
that one company in his research states to not have any knowledge about different 
materials and that they do not know of their respective impacts. It is thus suggested that 
even though there might be some use of material selection methods and tools it is not a 
definite occurrence amongst every company. Because of their inexpensive, and fairly 
straight forward, nature (Simon et al. 1998) it might be a good idea to promote such 
methods and tools amongst Thai companies. They should also be suitable for both larger 
companies as well as Thai SMEs. 

Delving further into the structure of the BoMs used at Thai companies would be highly 
interesting, and it would be useful to see what information that is, and can be, transmitted 
between companies through these. Perhaps the BoMs could be a good candidate for 
increased environmental information transfer between companies and partly counter the 
“information gap” problem (Respondents 2 and 5, chapter 4.4.2).  

Further on, dealing with the “information gap” problem is similar to dealing with the 
construction of the abovementioned LCI. Sharing product process information is still a big 
issue and legislative actions might be needed in order to over-bridging the economic 
barriers. Information sharing is always a trust issue, and this problem is globally valid and not 
only a problem for Thailand. Studies on how other cultures (countries, companies, and 
supply chains) deal with the problem would be needed to give solution recommendations. 

Considering the product test report problem (mentioned in chapter 4.4.2), it can be 
concluded to be a general issue (Respondent 2), but yet worth while discussing. While the 
test reports are made by the institutes, the malpractice is performed by the companies and 
enhancement attempts should therefore be focused on them. Efforts should be made to 
inform companies of what a product test report is and how it should, and should not, be 
used. It should also be explained in what way product testing affects the production and the 
use of hazardous materials, as has been done to this author by Respondent 2. 
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The use of product test reports as “green-product labels” may have to be addressed quite 
seriously, not only in Thailand, since this practice gives a false illusion of the environmental 
impact of the products themselves (Respondent 2) and can harm the public trust in eco-
labeling.  

5.4.3. DESIGN FOR X METHODS AND TOOLS 
The gradual change from manufacturing towards designing that is taking place in Thailand 
(Respondent 5) suggest a change of design goals and therefore also a change in the use of 
design tools. Which specific tools that will be needed are hard to say since no deeper 
mapping of this methods and tools category has been made. A likely scenario, according to 
this author, is that more focus will be put on recycling of products and waste treatment 
while the current huge second hand market (described by Respondent 2) decreases. 

5.4.4. WASTE AND POLLUTION PREVENTION METHODS AND TOOLS 
As stated in chapter 4 – Results, no evidence of the occurrence of these kinds of methods 
and tools were found throughout this research. With this said, it is far from certain that 
these does not exist or are being utilized, it could simply be a result of this research being of 
a general form and therefore lacking the preciseness to capture every kind of methods and 
tools behavior.  

It is known through EEI (2007) that Thailand has laws regulating waste treatment and 
pollution prevention so the existence of waste and pollution prevention methods and tools 
are almost a certainty. Which these are and how they are applied does, however, fall outside 
of the scope of this research.  

5.4.5. ENVIRONMENTAL PERFORMANCE INDICATORS AND METRICS 
The second category of tools avoiding detection is the category of EPIs and metrics. A 
speculation could give the same reason as the category above and it is neither here unlikely 
that some form of EPIs or metrics is existent.    

The fact that the manufacturing processes are cost driven (Respondents 5 and 6) would 
suggest that some effort is being put into the reduction of expensive materials, but saying 
that this is an environmental metric would not be true since the reason for reduction does 
not root in environmental concern but in cost savings. Utilizing methods or tools for material 
reduction and setting upper and lower limits for the weight contents is not a far stretch, 
though, and an occurrence of, or future development of, such methods or tools is not 
improbable, according to this author. 

5.4.6. STRATEGIC METHODS AND TOOLS 
Restating the conclusion from the chapter 4.4.6, the most commonly discussed methods and 
tools during the interviews for this research could be categorized under this section. 
Networking, arranging seminars and workshops, and having internship projects are all 
methods used in Europe as well (chapter 3.6.3, Lindahl 2004), and in their own right worth 
while the discussion, but for this thesis it is perhaps more interesting to note the lack of 
discussion around methods and tools built for direct strategic planning within a single 
company.  



Investigation of the Use of Ecodesign   Chapter 5 
Methods and Tools in the   Discussion 
Electrical and Electronics Industries of Thailand  

42 

 

All of the methods and tools of this sort found in Thailand concerned themselves with cross-
party strategies (company to company, institute to company etc.) and none was found that 
actually concerned a single company’s Environmental Management System (EMS). Following 
the same trail of thought as above, this could be due to this study including only one 
company and a more thorough study of Thai companies could have revealed more facts on 
this subject. 

5.4.7. HANDBOOKS, GUIDELINES AND CHECKLISTS 
The usage of handbooks, guidelines and checklists have been proven by Respondents 5 and 
6, and the use of manuals for steering company work is considered a good practice by 
Respondent 5. This suggests (with limited support) that it is perceived that good quality can 
be reached by following such tools, which in its turn suggests that ecodesign (as formulated 
by Respondent 2) is just another quality and therefore can be reached through the same 
means. The use of ecodesign checklists is accepted practice in the West (Simon et al. 1998) 
so there is a good potential for the practice working in Thailand as well. 

An issue pointed out by Respondent 6 was the lack of textbooks and manuals in the Thai 
language. This issue was derived from the low knowledge level of English amongst Thai 
students, who otherwise could study with English literature. The problem can be solved in 
two obvious ways; translation, and English studies. The second one is given in the long term 
since Thailand is interacting more and more with the west world and thus automatically will 
increase the general knowledge level in English. The first solution is however, the most acute 
one. Increasing English understanding takes time and it is therefore important to translate 
literature to Thai for use in education in the mean time. It is the opinion of this author that 
translation focus should lie upon literature with connections to practical use in industries 
rather than research theories since the Thai culture is very much a manufacture oriented 
one (Respondents 5 and 6), and because of the fact that most environmental researchers do 
speak and read English quite well. Focus should also be on topics easy to relate to and grasp, 
as the relationship between EEA and FMEA.  

5.4.8. CONCEPT DEMONSTRATORS AND PILOT PROJECTS 
As seen in the chapter 4.4.8, there are concept demonstrators and pilot projects being used 
for ecodesign purposes in Thailand. The main purpose of the project mentioned by 
Respondent 1 seems to be that of educating institute personnel and it is not know whether 
or not the project resulted in any commercially viable products or if it was used as 
educational tool for any company. 

For future research it would be interesting to study the outcome of such “successful” 
projects and their effects on the market. Following the development of ecodesigned 
products from Thai companies could reveal many useful facts for deciding future courses of 
actions for promoting (better) ecodesign. This is, however, the stuff for a whole research 
project in itself and will be left for future investigators to delve into.      
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6. CONCLUSIONS 

This chapter contains conclusions drawn from the discussion in chapter 5 and presents 
them in connection to the research questions originally given in the chapter 1.2. 

6.1. RESEARCH METHOD 

The use of the method “semi-structured research interviews” can be concluded to be 
successful. Large amounts of usable information were received about a topic on which the 
researcher had no specific information on beforehand, save from general background 
knowledge. 

The method was time consuming, both for the researcher and the respondents of the 
interviews made, and this can be concluded as the main drawback of the technique. It is the 
author’s opinion that the time was well spent though, and the method can be recommended 
for similar work on other topics of interest. 

6.2. OBJECTIVES 

6.2.1. RQ1: WHAT IS THE LEVEL OF ECODESIGN AWARENESS IN THAI 
COMPANIES? 

The ecodesign awareness amongst Thai companies is quite low and this is restricting the 
possibilities for Thai companies to use ecodesign methods and tools. Fortunately there 
seems to be an awareness of this fact and work is being done to raise this level. According to 
respondents of this research the level of ecodesign awareness is significantly higher in larger 
companies and in companies with international connections, especially those connected to 
Europe or Japan, compared to SMEs.  

Amongst the researchers in the field of ecodesign in Thailand the concept is well known, but 
there is a feeling that it is hard to spread the knowledge amongst Thai companies, partly 
because of the lack of textbook material written in the Thai language. 

6.2.2. RQ2: WHAT IS THE CURRENT ECODESIGN PRACTICE IN THAILAND?  
It is at present common practice to establish information networks between organizations 
(governmental and non-governmental) and companies, and these are used as a primary way 
of educating parties with fewer environmentally useful connections (which most often are 
the same as SMEs). Seminars and workshops are also arranged for the public. 

Student and expert internship programs are commonly used for company education and 
development of products. Normally these individuals partake in project based efforts.   

At present there is some evidence of ecodesign methods and tools usage in Thai companies, 
but most commercial tools are considered to be too complicated and expensive to buy. This 
has led to two different solutions; the development of Thai specific methods and tools, and 
the institutes purchasing commercial software licenses for public use. 
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6.2.3. RQ3: WHAT IS THE CURRENT LIFE CYCLE ASSESSMENT PRACTICE IN 
THAILAND?  

Life Cycle Assessment in production is strongly underdeveloped and just a few steps forward 
(and virtually none backwards) in the supply chain is known to most companies. Simplified 
methods and tools for LCA are being used at some companies, but commercially available 
software are, in accordance with the previous conclusion, normally considered too 
expensive or complicated to be of interest. 

One restrictive factor is considered to be the lack of a Life Cycle Inventory for Thailand, but 
the solution to this problem is debated and no current research is being made in the area.   

6.2.4. RQ4: WHAT IS THE CURRENT MOTIVATION FOR ECODESIGN IN THAI 
COMPANIES? 

At the moment the creation of the Thai-RoHS directive seems to be one of the greatest 
motivations for companies in Thailand to work towards the development of ecodesigned 
products. This directive is seen as a positive force by companies, since this means a 
homogenization of the local and global market which simplifies business making. 

Apart from this directive there is a number of local acts and legislation that governs the 
development of electrical and electronics products (see chapter 3 – Theoretical Framework), 
but the far strongest stimuli for ecodesign is that of stakeholder demands such as cost down 
or Europe-RoHS compliance. Thus ecodesign is done on the basis of it being required by 
sources further up in the supply chain, and not because there is an understanding of 
environmental values. 

6.2.5. RQ5: WHAT ARE THE FUTURE ECODESIGN TRENDS FOR THAILAND?  
The future of ecodesign and LCA looks fairly positive for Thailand, and if there is a limited 
knowledge in these fields there is at least an awareness of this limitation – something that 
bodes well for the development of the fields. 

The work with the Thai-RoHS directive will proceed and most likely joined by the work with a 
Thai-WEEE directive or a Thai EuP directive. 

Since one can already see some development of locally designed (both company in-house 
and governmentally developed) methods and tools it is quite certain that these will be 
further developed. The design of LCA compatible software, such as the one constructed at 
the company interviewed in this theses, will likely be a more common occurrence than it is 
today, and might come to be used frequently if certain conditions are fulfilled – such as the 
construction of a Thai LCI. 

The construction of such a Life Cycle Inventory for the electrical and electronics industries is 
not yet on the horizon of ecodesign and LCA plans, but it is recognized by both institute 
experts as well as by the interviewed general manager as something that could be very 
valuable for the continuous development of Life Cycle thinking in Thailand. 
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6.2.6. RQ6: IS THERE A NEED FOR NEW TOOLS IN THAILAND?  
It cannot be said that ecodesign methods and tools in Thailand are perfected, far from, and 
existing tools are not being used to their full potential, but it is important to realize that this 
problem cannot be solved purely by the implementation of new tools, and as previously 
mentioned it is important to focus on knowledge transfer and education as well as 
refinement of the methods and tools used in Thailand.  

However, the existing tools would need to be refined to suit the Thai companies better. To 
some extent this is already being done, but for companies making their profit from providing 
commercial methods and tools it would be advisable to create solutions that is economically 
sound for Thai companies to invest in. At present the potential purchasers of commercial 
methods and tools are restricted to institutions and larger companies, leaving the huge 
market of lesser actors without the option to buy functional software from a third party.  

Finally, it would be advisable to construct, or to implement, methods and tools that actually 
educate its users, such as EEA. This would save time that would otherwise have to be spent 
on lectures or similar teacher-student activities. 
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7. RECOMMENDATIONS 

This chapter contains recommendations made by the author based on the discussion in 
chapter 5 and the conclusions drawn in chapter 6, as well as a summary of research areas 
that could lead to further understanding of this thesis’s research topic and discussion. 

7.1. HOMOGENIZATION OF MARKETS 

As the world grows smaller and globalization continuing to integrate markets with each 
other it is advisable to create an atmosphere built to make good of such behavior. The local 
market in Thailand is still very different from the main export markets that they deal with, 
which forces Thai companies to manage business and processes in at least two different 
ways depending on how many markets they want to be part of. A homogenization of the 
local market in Thailand and the global (by which the leading ecodesign market is implied) is 
an opportunity for Thai companies to rid themselves of the local-products production line 
and to focus on making products competitive on both the local and global market. 

It is the opinion of this author that this homogenization has already been initiated with the 
Thai-RoHS directive, since the restriction of these hazardous substances would mean making 
more products made for the local market viable for sale elsewhere as well. It is logically 
sound to proceed with this kind of work and to some extent copying the leading 
environmental laws of other markets will, if successfully implemented, result in a profitable 
position for Thailand in the future. Environmental awareness combined with economical 
soundness is a definite winner in the world of today and tomorrow.  

The continued work on legislation such as a Thai-WEEE directive, and the EuP directive 
would be natural steps forward in such a work, but it is important to make economically 
sound argumentation about implementing these directives since the frame of mind in the 
industries to a large extent is focused on reducing cost and increasing winnings, and not on 
the good of the environment. 

7.2. CONTINUED WORK ON PROACTIVE MEASURES  

7.2.1. INDIVIDUAL COMMITMENT 
The individual commitment level of Thai company owners and entrepreneurs could be 
increased by financially motivating environmentally focused enterprises. Project/enterprise 
suggestions could be given by institutes through the existing channels of co-research 
projects, networks, and seminars, but it could also be a good idea to motivate young 
entrepreneurs (university students amongst others) to pursue business ideas of this kind by 
monetary support from institutes and the government. To a small degree, Thai companies 
are already contacting institutes for comments on ideas on environmental enterprising, and 
it is believe that giving such business incentives along with education could lead to 
successful business in Thailand (Respondent 4). 

7.2.2. FURTHER DEVELOPMENT OF KNOWLEDGE AND SKILL 
Throughout this thesis it is the level of knowledge amongst the Thai people that becomes 
the greatest obstacle in ecodesign development, both for methods and tools usage as well 
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as for the motivation for working in this area. It is therefore strongly recommended that the 
continuous education of the Thai people is carried on and increased. It is both this author’s 
opinion as well as the opinion of Respondent 6 that basic knowledge should be given to all of 
the Thai people by implementing environmental awareness courses as early as primary or 
secondary school, because just like in product development, the best time for changes is the 
beginning. 

7.2.3. IMPLEMENTATION OF NEW METHODS AND TOOLS, REFINEMENT OF 
OLD ONES  

As discussed, Thailand could benefit from increased environmental knowledge and this 
requires more manuals, textbooks, and guidebooks. The focus should lie on making Thai 
translations of practically applicable texts, and not on research literature, and they should be 
suited for both Bachelor and Master students. 

The concept of EEA could be introduced in connection to FMEA, and be used as a 
steppingstone towards understanding Life Cycle Assessment. This tool could serve as both a 
development tool as well as an educational tool, but its suitability for Thai conditions would 
have to be further investigated.  

Furthermore, Thai companies could use an improved way of information transfer (foremost 
materials and substances), and it would be recommended that some form of method was 
established for this. Perhaps the BoMs sent with materials could be extended to include 
more information and become mandatory for traders with the country, or perhaps a 
database could be created with the same information (as suggested by a respondent), yet 
again it would have to be mandatory to work. 

7.3. FURTHER RESEARCH 

The following subchapters contain suggestions on research topics that could give further 
knowledge and understanding of the topic of this thesis and other interesting areas of 
research found throughout this investigation. 

7.3.1. STUDY OF THAI COMPANIES 
In order to fully understand the situation of Thai electrical and electronics companies is 
necessary to do a closer, first hand study, where interviews are made with company 
employees on all levels of the product design ladder. This would make it possible to assess 
the mindset of the designers and how they are affected by the methods and tools that they 
are working with. This would be especially interesting to study in connection to the creation 
of new tools, since one could use the knowledge gained to customize the tools accordingly.  

In the same general field, it would be interesting to investigate the suitability of EEA as an 
LCA method for Thai companies.  

7.3.2. STUDY OF THAI EDUCATIONAL SYSTEM 
It would also be interesting to do a more thorough investigation in the development of the 
environmental educational system of Thailand, and maybe design a suitable environmental 
knowledge course for children in primary or secondary school. In connection to doing a 
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study like this it would also be interesting to map the optimal way of developing knowledge 
and skill amongst Thai people and to conclude how individual environmental commitment 
could be created. 

7.3.3. ECODESIGNED PRODUCTS AND THEIR IMPACT ON THAI COMPANIES 
AND THE MARKET   

As discussed in the chapter 5 – Discussion, it would be very interesting to follow the 
development of ecodesign pilot projects and concept generation, and to investigate how 
well ecodesigned products fare amongst Thai companies and on the national market. In 
connection to this, it would be interesting to map the use of ecodesign methods and tools 
for further function improvement as well as increased use. 
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8.3. ABBREVIATIONS  
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Abbreviation Full Meaning 
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EuP The Directive on the Ecodesign of Energy-using 
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JODC Japan Overseas Development Cooperation 

LCA Life Cycle Assessment 
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LCIA Life Cycle Impact Assessment 

MTEC National Metal and Materials Technology Center 
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PDCA Plan-Do-Check-Act 

RoHS The Directive on the Restriction of the Use of Certain 
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RQ Research Question 

SMEs Small and Medium sized Enterprises 

TEI Thailand Environmental Institute 
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APPENDIX I: QUESTIONNAIRE - COMPANY EDITION 

1. Please, do tell a little bit about what work tasks you have.  

2. What knowledge is required to do this? 

3. How many years experience of this kind of work do you have? 

4. Could you describe the product development process in your company? 

5. What actors influence the product development process, and in what way? 

6. What kind of requirements do you have on your products, and who states 
them? 

7. What obstacles and opportunities do you find in working with 
environmental related product requirements? 

8. Can you, in more detail, describe how you work in your product 
development?  

9. Is the way your company works a fitting way even in the future? 

10. How is your company affected by the local and global competition? 

11. What do you do to combat this competition? 

12. How is your company affected by local and global legislation? 

13. Do you have anything more that you would like to add? 
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APPENDIX II: QUESTIONNAIRE - INSTITUTE EDITION 

1. Please, do tell a little bit about what you do and what work tasks you have.  

2. What knowledge is required to do this? 

3. How many years experience of this kind of work do you have? 

4. How do you perform this work?  

5. What is the over-all purpose with your institute? 

6. How does your institute interact with Thai Companies in the Electrical and 
Electronics Industries (TCEEI)? 

7. What kind of work does your institute promote amongst TCEEI? 

8. Do you promote any particular kind of work process amongst the TCEEI? 

9. How do you believe that the product development processes are performed 
in TCEEI? 

10. What do you believe are the main product development criteria for TCEEI? 

11. What current goals have your institute in mind for the TCEEI? 

12. Why have these goals been set? 

13. What future goals and legislation are you aware of? 

14. Do you have anything more that you would like to add? 
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APPENDIX III: QUESTIONNAIRE - UNIVERSITY EDITION 

1. Please, do tell a little bit about what work tasks you have.  

2. What knowledge is required to do this? 

3. How many years experience of this kind of work do you have? 

4. Could you describe the process of product design education at your 
university? 

5. What kind of product development methods and tools do you teach your 
students to use?  

6. Does your university have any cooperation concerning product design with 
governmental institutes or companies? 

7. Is the education you give today suitable for the future as well? 

8. Is there anything else you would like to add? 

 


