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innovations practices in manufacturing operation 

Method:  An in-depth interviewing approach was used conducting a face-to-face 

interview and an online video conference. 

Research question:  

“ What are the key differences in the process of achieving eco- innovations in 

the production systems between two household refrigerator manufacturing 

companies in a cross-national context? ”  
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1. Why do the companies pursue eco- innovations? 
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1   Introduction 

1.1 Background 

The expansion of economic activity has been accompanied by growing environment concerns 

include climate change, energy security and increasing resource scarcity. In order to meet 

these environmental challenges, the trend towards sustainability is becoming a necessity 

among manufacturing industries. According to Porter (2008), environmental challenges could 

be seen as opportunities for companies striving to take up sustainable practices that bring 

competitive advantage and long term profitability, it was shown that innovation has become a 

key factor in formulating the vision of green growth into reality.  

Sustainable innovation, also known as eco-innovation, can be viewed as a critical tool to help 

manufacturers facilitate the development and deployment of environmental technologies and 

non-technologies forms of innovation, thus providing an organizational body in order to 

deliver smart solutions, which are essential on the way to achieve sustainable economic 

growth (OECD, 2009a, p. 13-14).  

In the past, household refrigerator manufacturers were competing on price and quality.  These 

two features are necessary but not sufficient for success in an environment-conscious world 

technology and globalization make customers more knowledgeable while spreading 

awareness of global environmental challenge. Recently, consumers have been increasingly 

demanding for eco-products that consume less energy, greater durability, and reduce the 

negative impact on the environment. For manufacturers in common, and here especially 

refrigerator manufacturers, energy prices and environmental challenges are strong motivators 

to implement eco-innovations into their production system in order to meet environmental 

demands and enhance economic efficiency (Bleischwitz and Raimund, 2009). 

In response to contemporary challenges, most OECD countries, including Sweden, have 

extensively promoted eco- innovation to business sectors by developing benchmarking tools, 

national strategies and policy initiatives for eco- innovation (OECD, 2009a). Being seen as a 

critical driving force for realizing a sustainable approach, Swedish home appliance 

manufacturers are said to have embraced eco- innovations to revitalize their production 

system in response to environmental policy issues and raising customer demand. 

For Thailand, Thai innovation system is said to be weak and fragmented, lack of clear shared 

vision and supporting from public and private sectors (Patarapong and Cristina, 2009). Even 

though many manufacturers see opportunities but there are many barriers present when it 

comes to realizing new ventures. Although many Thai manufacturers are showing great 

interest in sustainable manufacturing and undertaking a number of corporate social 

responsibility (CSR) initiatives, most progress falls short of delivering corrective action to 

solve an immediate problem rather than developing proactive approach to deal with 

environmental challenges (Kullakanid, 2007). 

According to OECD (2009a), many entrepreneurs still think that building eco- innovation 

requires large projects that need extremely high investment on new technologies and develop 

skilled human resources. Other risks associated with eco- innovation are uncertainty in market 
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conditions and inadequate government regulations. However, recently, pressing from global 

challenges are evitable and might need them to rethink strategically, taking into account eco-

efficiency and resource productivity over the manufacturing of the product (Machiba, 2010). 

It can be noted that there is a lack of updated literature on the current situation in Thailand, 

the author deducts at least is a lack of research interest in this area but that it is also possible, 

if not to say probable, the innovation capabilities among Thai manufacturers are somehow 

questionable. 

Eco- innovation can be determined into processes and outcomes. The process refers to 

efficient manufacturing practices in achieving novelty products. According to what Nelson 

(1993) claimed in his comparative analysis of national systems of innovation, the hypothesis 

for explaining key differences of eco- innovation practices in this study is suggest that eco-

innovation practice may vary on driving forces, dimensions, processes, and actors depend on 

a unique organization and national context in which the organization is located.  

Since most eco-innovation research projects over the past decade have shed much light on 

investigating single case but recently, literature shows that eco- innovation is a common 

concept in business sector and to some extent, may probably transcend across national 

borders. This study conducts to fulfill the need for a cross-national comparative case study 

focusing on the key eco- innovation practices in the production system of two household 

refrigerator manufacturers located in Sweden and Thailand respectively.  

1.2 Problem Statement 

Although the concept of Eco-Innovation is well established in the European Region and 

many manufacturing companies have implemented it in their production system in order to 

enable green production and green growth, it is relatively new and not that well recognized in 

the Thailand context. In response to this, the problem statement was formulated into two 

parts. 

Firstly, in regard to Thailand manufacturing context and according to the studies at hand,    

the problem is defined as “Research on eco-innovation, its contribution to eco-efficiency 

production, competitive advantage, and environmental performance seem to be 

underdeveloped” A better understanding of eco- innovation in Thailand manufacturing 

context, its contribution to eco-efficiency production, competitive advantage, and 

environmental performance. It is suggested that this could be fulfilled through the topic of 

this paper. 

Secondly, in regard to academic research, the problem is defined as; “Since very few work 

have been done previously on tacit knowledge about the way eco- innovation transcend 

national boarders and is put to use somewhere else” This paper attempts to develop insights 

of eco-innovation practices in two contexts by conducting a cross-case comparative analysies 

at two household refrigerator manufacturers encompassing Electrolux of Sweden and Toshiba 

Consumer Products of Thailand. 
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1.3 Purpose 

The main purpose of this study is to examine the differences in the process of achieving eco-

production process in two household refrigerator manufacturing organizations. This study 

also aim to identify good practices from the case and provide recommendations in order to 

support successful deployment of eco-innovation for further development in household 

refrigerator manufacturing in the future.  

1.4 Research Question 

This research aim at answering the following question: 

“What are key differences in the process of achieving eco-innovations in the production systems 

between two household refrigerator manufacturing companies in a cross-national context?”  

Moreover, the following sub research questions were formulated in order to determine how 

each variable factor contributes to the eco-innovation processes: 

I. Why do the companies pursue eco- innovations? 

This variable is termed as “Drivers” 

II. How do the companies manage eco- innovations? 

This variable is termed as “Procedures” 

III. Who in the companies is involved in achieving eco- innovations? 

This variable is termed as “Actors” 

IV. What measurements are used to determine the success of eco-innovations? 

This variable is termed as “Indicators” 

In giving response to the main research question, the four sub-questions are formulated to 

identify each of the different variables in the process of eco-innovation practices focusing on a 

production system, which were subjected to change when the context changed. To fulfill the 

research question, a comparative study of the eco-innovation process across two company cases 

was conducted. 

1.5 Scope 

The scope of this study will be limited only to the subjects brought to the case studies. Firstly, 

the Swedish home appliance industry, and to the global refrigerator manufacturing operation 

business of Electrolux. Secondly, the Thai manufacturing industry, and to the refrigerator 

division of Toshiba Consumer Products (Thailand) a subsidiary of the Toshiba Group. 

1.6 Structure 

Firstly, methodology used for structuring the research and collecting data is presented. 

Secondly, the empirical and theoretical literature is reviewed and through this an analytical 

framework developed. Thirdly, the case studied together with their national and organizational 

contexts corresponding to the variables will be examined. This is followed by an analysis and a 

discussion. Lastly, conclusions and recommendations will be suggested.  
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2   Research Method 

2.1 Research Design 

The choice of comparative method for this study was influenced by the desire to investigate 

how firms in different national contexts define the balance between economic performance 

and environmental responsiveness. The differences of location, population, climate, natural 

resource, infrastructure, government type, economic conditions, and cultural value, just to 

mention a few variables, are likely to exploit a different interpretation regards eco- innovation 

process in a particular country. For instance, Thai society is said to have a higher degree of 

uncertainty avoidance than Swedish society which means that Thai people do not readily 

accept change risky venture compared to Swedish people that more likely to explore novel 

and new solutions for things (Hofstede, 2009). Evident indicated that Swedish innovation 

originated as far back as World War II, where the green initiative has been stimulated in 2004 

particularly in the fields of energy-efficient and green technologies. These are said to bring 

Sweden to become a world leader in driving susta inable development (OECD, 2009a). 

Although a lot of researchers have been devoted to investigate the potential of Thai 

manufacturing industry in a world economy, very little is known about the environmental 

performance as a part of social progress on this sector (Dhanani and Scholtes, 2002).  

Moreover, to my knowledge, there are no studies that provides a direct comparison of eco-

innovation practices in manufacturing context of Sweden and Thailand. The multiple 

disciplines of eco- innovation practice in that country are suggested to reveal key similarities 

and differences of drivers, procedures, actors, indicators and thus these two nations may 

provide useful tacit knowledge to adopt in other contexts.  

In addition, this study focuses on a household refrigerator manufacturing since the production 

of refrigerator is a complex process with potential environmental concerns such as hazardous 

materials, chemicals substances, energy consumption, and pollution. The insufficient control 

and management of the system could have a significantly negative impact on the environment 

and to say on the employees of the firms if these aspects are not dealt with in a proper way. 

To exemplify, the use of Freon as a refrigerant substance in the industry has become an 

environmental concern as it is proven to be an ozone-depleting substance. 

2.2 Case Study  

The research strategy chosen to determine variables is a case study approach, which is said to 

suit the investigation of a phenomenon in its natural context (Robson, 2002).  Two cases are 

included in the study, where one is conducted at Electrolux and the other at Toshiba 

Consumer Products (Thailand).  

Comparative case study allows the author to study independent variables (organization) and 

dependent variables (drivers, procedures, actors, and indicators) and develop a comparison 

that later leads to draw conclusions. The combination of case studies and a comparative 

approach are said to facilitate greater generalization in analysis and broaden the applicability 

of results (Yin, 2003). Two organizations in household refrigerator industry are the main 

sources of information that provide data for analysis to meet the research question.  
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2.3 Data Collection 

In response to the research strategy, the purpose of data collection in this study is to develop a 

systematic approach to explore different issues that enable the author to examine and 

compare the research variables in the cases. The chosen data collection methods consist of 

primary and secondary data sources.  

2.3.1 Primary data collection 

The primary data are formulated through exploratory interview method during data collection 

of a core case. Interview method is suitable for the data collection of case study approach in 

the sense that it formulates an exploratory and inductive approach by giving almost full 

liberty to discuss behavior on a particular issue (Ghauri and Gronhaug, 2010, p. 127). The 

interview obtained semi-structured approach where topics and issues to be covered, people to 

be interviews and questions to be asked have been prepared beforehand (Ghauri and 

Gronhaug, 2010, p. 126). The semi-structured approach is designed to minimize bias while 

providing advantage in the context of discovery and enrich the collected data (Lillis, 1999).  

The qualitative interviewing aims to thoroughly understand the how the two companies 

exploit eco- innovation practices along their production processes. Furthermore, the interview 

is expected to reveal how the two companies experience and reflect the outcomes of the eco-

innovations. Due to time constraint, in-depth interviews were formulated to obtain valid 

information from a focus group who currently works at Electrolux and Toshiba Consumer 

Products (Thailand) for a period of time. Interview questions are developed according to the 

research questions which consist of both yes-no and open-ended questions. The same set of 

interview questions has been used to ask various interviewees in two companies about the 

eco-innovation practices to identify differences among the four variables regards drivers, 

procedures, actors, and indicators.  

At Electrolux, the initial contact was made to the person at Global Customer Service, with 

later he recommended to subsequent interviewees at Group Sustainability Affairs of 

Electrolux. The interview proposal was made in which one person from Group Sustainability 

Affairs and one person from Global Manufacturing Operations are participated in the 

interview. Research information and discussion topics were developed to formulate the 

discussion. The interviews were in person, took approximately two and a half hours in length 

and took place in the beginning of May.  

For Toshiba Consumer Products (Thailand), the contact was made with the employee who 

currently working at the purchasing unit of refrigerator manufacturing divis ion, who accepted 

the proposal and thereafter acted as interviewees to give reactions on particular issues, with 

later she facilitated through the recommendation of a subsequent interviewee. The interview 

took place on Skype using video conference application. The interviewees were interviewed 

three times, and some interviews involved two interviewees. The interviews took 

approximately one hour each and took place during the mid April to the beginning of May.  

All interviews were recorded and later typed up as selected transcriptions and detailed notes, 

which have been utilized in the empirical data of the study.  
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2.3.2 Secondary data collection 

The secondary data collection is split into two parts, theoretical development and subjects of 

the case study. 

For theoretical development, most data generated from secondary sources are acquired to  

review the previous literature relevant to the topic in order to gain necessary knowledge for 

building theoretical framework. The acquired data to be used in the literature review was 

exploratory and gathered from journal articles, books, research scholars, previous 

dissertations, and online public materials. The most utilized source for theoretical 

development was acquired from OECD organization, where the various perspectives and 

implications of eco-innovation have been discussed widely. Relevant sources were found by 

searching databases, and through the citations of other articles. Sources were generally from 

the fields of eco-innovation, sustainable production, and production process.  

The following illustration shows the conceptual figure use to retrieve previous literature on 

the specific topic. Most of the effort was paid to retrieve the literature on eco- innovation, its 

application and process. The literature on national innovation system suggests that the 

innovation capabilities in each nation are different depends on relevant factors. There are a 

number of key researchers who have conducted works on this subject, mostly found in OECD 

public materials. There also a large literature, mostly in journals that present a number of 

good eco- innovation practices for sustainable production.  

 

 

 

 

 

 

 

 

 

 

 

Other secondary data have been sourced to support the arguments and discussions about the 

case study. The focus was paid to look at data concerns refrigerator manufacturing industry 

of Sweden and Thailand and Electrolux and Toshiba specific materials, whether public or 

confidential, were used to gain an understanding of the organization structure and its 

contribution to eco- innovation in production process.  

Li terature on 
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Figure1: Mapping the literature 
Source: Own illustration based on Fisher (2007, p. 87) 
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2.4 Data Analysis 

According to Saunders et al (2006) the process of data analysis can be described as the 

categorization of data, recognition of relationships, and the development and testing of 

hypotheses (Saunders et al, 2006). Realist research approach will be used as an interpretive 

tool to identify some particular and features in order to define the similarities and difference 

between case studies. 

The data from interviews was first categorized by case and was further categorized into 

determinants of the patterns (drivers, procedures, actors, and indicators). The recognition 

between the variables of drivers, procedures, actors, and indicators were approached in an 

inductive way. According to Burney (2008), an inductive approach said to favor research 

topics that are well covered by the literature with ample pre-existing theories that can be 

tested. In this study, the work moving from the specific observations to the broader 

generalizations where a conclusion is drawn from the available facts that is tested by the 

predetermined theories.  
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3   Literature Review 

This section provides an overview of academic literature on eco- innovation and sustainable 

production system. To ground the understanding of eco-innovation, firstly, the concept will 

be defined. Its contribution to help organization enhance competitiveness while assisting their 

environmental performance will be discussed. Later, the typology of eco-innovation is 

described in order to determine target, mechanism, and impact of the innovation activities.  

In response to research objective 1, the national innovation system literature are reviewed to 

gain necessary knowledge for developing analytical framework regards national innovation 

capabilities of each country by looking at the national innovation factors such as education 

system, public and private sectors. Then, the relevant literature on sustainable production 

system is reviewed to provide contextual aspect from several authors regards how firm can 

apply eco-innovation to production. Finally, the works on eco-innovation factors are utilized 

to giving description to four main variables that are developed to fulfill the research question. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Analytical outline 

Source: Own illustration 

Research Objective 1. 

Identify the national innovation 
capacity of case company Research Objective 2. 

Identify key variables in the processes of 

refrigerator manufacturing production with a focus 

on eco-innovation practices. 

 

Research question 

“ What are the key differences in the process of achieving eco-innovations in the production systems 

between two household refrigerator manufacturing companies in a cross-national context? ”  

 

Research Objective 3. 

Draw a comparison and investi gate key 

differences between those two variables. 

Drivers 

Procedures 

Actors 

Indicators 
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3.1 Defining Eco-Innovation  

The term environmental innovation or so-called „eco- innovation‟ has been given various 

definitions since it was coined in the mid 1990‟s. Some author defined it as a creation of 

novel and competitively goods, processes, systems, services, and procedures de signed to 

satisfy human needs and provide a better quality of life for everyone with a minimal use of 

natural resources and release of toxic substances while some argued that it can be any 

activities lead to reduce a use of resource and energy (Bosshardt, 1989; Miedzinski, 2008) 

The concept has been boomed since the OECD published a „Declaration on Green Growth‟ to 

propose eco- innovation as new strategy to achieve economic recovery in short term and build 

the environmental friendly infrastructure for a green economy in long term (OECD 2009b). 

Evident shows that, although many organizations have embraced the corporate social 

responsibility (CSR) but it was not sufficient if they aim at gaining sustainable growth in long 

term, they must take a more proactive approach. Eco-innovation has become a central theme 

for organizations to invent more radical improvements in corporate environmental practices 

and performance (Machiba, 2010). However, the promotion of eco- innovation involves both 

economic and environmental sustainability and differs in scope and application of the concept 

depends on country and industry sector. During the last decade, it has been that most eco-

innovations were promoted through encouraging development in technologies that aims to 

improve environmental conditions. Recently, there is an attempt to broaden the scope of eco-

innovation to cover a field of social context.  

3.2 Eco-Innovation Typology 

According to OECD (2009a), the innovations that are performed both intently and unintently 

but results in reduction of environmental impact can be understood and analyzed in three 

dimensions including; 1) targets, 2) mechanisms, and 3) impacts; 

1) Target refers to the Oslo Manual can be categorized as 

a. Products: goods and services 

b. Processes: production system and procedure 

c. Marketing methods: promotion, pricing, or other market-oriented strategies 

d. Organization: management and the distribution of responsibilities 

e. Institution: institutional arrangements and social norms 

2) Mechanism refers to method of change associated with changing in both 

technological and non-technological forms can be identified as  

a. Modification: small adjustment in product or process 

b. Redesign: significant changes in existing product, process, or organizational 

structure 

c. Alternatives: introduction of new product that may fulfill existing needs or 

substitutes for other products 

d. Creation: Inventing entirely new product, process, procedures, or organization 

setting 

 



10 
 

3) Impact refers to effect of innovation design on environment conditions which is a 

combination of innovation‟s target and mechanism. It can be illustrated continuously 

from incremental environmental improvement to complete elimination of 

environmental footprint depends on technological performance with respect to 

resource and energy efficiency.  

Furthermore, OECD (2009) has proposed framework of eco- innovation diversity in terms of 

components and dimensions that may apply to firm‟s bus iness strategies. The findings 

obtained from the framework shows that the targets of eco- innovation are primarily related to 

different level of technology depend on the type of eco-innovation targets and mechanisms.  

3.3 National Innovation System 

The research conducted by OECD (1997), shows that the flows of technology and 

information among people, enterprises and institutions in the national innovation process are 

contribute to the firm‟s innovation capacity. Government and policy makers are claimed to be 

an actor to support or hinder innovation through the executing of laws and regulations that 

affect access to information, property rights, intellectual property, and environmental 

standards, in which affecting the ability of firm to access and absorb technologies (OECD, 

1997, p.7).  

 

 

 

 

 

 

 

 

 

 

The findings obtained from the model proposed that the performance of an innovation system 

might depend on the key processes of knowledge generation, diffusion and exploitation 

which shaped by the capabilities of organizations and are supported by commercial, 

technological and regulatory environment in which firms operate (Hargroves and Smith, 

2005) Due to the model, it may reasonable to be said that each region differ in levels of 

innovation and factors that promote innovation activity of specific sectors. The understanding 

of economic, infrastructure, nature of suppliers, cultures and values, industrial structure, 

market, and research institutions are important to identify innovative capacity of firms in each 

Figure 3: National innovation system 

Source: The Scottish government (n.d.) 
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national context (OECD, 2009a). Where organizational innovation system could be unique 

depends on the nature of that industry, it can also become common patterns in some specific 

sector. The difference may lay in structure, institutional factors, development, technological 

change, linkages and access to knowledge at the same time. In some sectors where markets 

and competitors are global, technology and knowledge may flow across borders and 

established a common practice of innovation exploitation (OECD, 2009a).  

3.4 Eco-Innovation to the Sustainable Production 

Eco-Innovation does not only change the concept of product development but also has 

challenged the reduction of environmental impact in the manufacturing system. In 2007, the 

IEA statistic agent has presented that in past several decades, energy consumption of 

manufacturing industries has grown by 61% and took nearly a third of global energy usage. 

They further claimed that this business sector has released 36% of global carbon dioxide 

(Co2) emissions. From IEA (2007) data, we can claim that manufacturing industries are one 

of the significant consumers of world resource and are critical source of pollution and waste 

generation. Due to this fact, there was strong demand from many part of the society pressures 

manufacturing industries to take more responsibility for the impact of their operation by 

considering redefine process and redirect business strategies to enable better use of resource 

and energy consumption while concerning impact on the environment (OECD, 2009a). The 

concept of sustainability has slowly been integrated into manufacturing context concerning 

the creation of material prosperity and the development of beneficial social conditions.  

Recent evidence suggests that the well known concept of sustainable manufacturing is now 

focusing on long-term thinking about reduction or prevention of pollution to air, water, and 

waste at source, as well as to minimize risks to humans and other species by working with the 

integration of environmental improvements in production processes (Romvall et al. 2011). In 

production perspective, the need were highlighted on enhancing knowledge about sustainable 

production to improve the environmental performance at all levels of a production system 

from processes, resources, principles, and methods (Wiktorsson et al, n.d.). However, 

improving environmental performance in the production system may not be sufficient to 

prevent environmental degradation if consumption grows at a faster rate than productivity. 

Therefore, eco- innovation has expanded its applicable to cover the environmental 

improvement in the field of resource productivity and material utilization (Hinterberger et al. 

1997, Hawken et al. 1999, Huber 2008). 

The creation of goods using processes and systems that aim to eliminate pollution, conserve 

of energy and natural resource, promote safe and healthful of employees, consumers, and 

society can consider eco- innovation activities (Nasr and Thurston, 2006).  Each firm may 

integrate sustainable production using different method which may require a unique set of 

eco-innovation dependencies. Where small incremental changes such as developed policies to 

promote efficient energy use in plant could be simply applied to the operations, more 

integrated activities such as a closed- loop production system may require for cross 

dimensions of innovation targets, mechanisms, and impacts to be able to cover larger area of 

applications (OECD, 2009a, p.48). Starting from incremental change in modification of 

products or processes to radically change in industrial structure, the more significant in 
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improvement of, the more advanced initiatives require for establishment and the more 

complex and challenge for the related actors to coordinate.  

In order to improve resource utilization and pollution control, much attention has been paid to 

accelerating resource productivity in product value chains. The concept of resource 

productivity has well established few years ago when Porter (2008) defined it as a new way 

for companies to consider how they utilize energy and resource along production system and 

how it contributes to their economic waste. From his point of view, incomplete material 

utilization and poor process controls could be ended up with resource inefficiencies and 

create unnecessary waste, defects, and pollution so if the organization encompassing eco-

innovation oriented towards resource use, energy efficiency, greenhouse gas reduction, waste 

minimization, reuse and recycling, and used materials, their use of resource should be more 

efficiency (Porter, 2008, p.350). Furthermore, eco- innovation is found to increase firm‟s 

ability in handling with pollution by allow them to reduce root causes of pollution in the first 

place by preventing pollution when it has first produced which result in cost reduction 

(Porter, 2008, p.351). Source reduction method requires technological solution to enable 

firms better explore a better use of inputs, eliminate the need for hazardous, enable 

substitution of toxic material, better material handling, and eliminate unneeded activities 

(Porter, 2008, p.350). Further evidence found that technological advance also contribute to 

the development of smarter approach dealing with pollution when it occurs by converting 

toxic materials and emissions into usable forms, recycle, scrap, and improve secondary 

treatment (Porter, 2008, p.354).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 4: Sustainable production process 

Source:  Salwa et al. (2008) 
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A recent article by Salwa et al. (2008) provided the comprehensive framework of the eco-

innovation activities in analyzing sustainable production capacity of organizations.  To 

achieve these activities, it requires organization to redefine each phrase of the production 

system in order to identify areas for applying eco- innovation solutions, which may involve 

technological and non-technological factors. Where technical advances could contribute to 

creation of new and alternative solutions, change in management tools also critical to 

facilitate progressive change.  Achieve eco- innovation need to adapt tools panel that must be 

suitable to the situation in the firm and used by good actor who has necessary and sufficient 

information and knowledge (Bahmed et al, 2005). 

3.5 Four Aspects of Eco-Innovation Process 

According to Smith (2008), innovation process refers to the sequence of events leading to 

innovative outcome. Different frameworks have purposed factors, actors, and mechanisms to 

achieve eco-innovations in vary degrees across a broad range of industries and have received 

greater attention in the literature. However, significant lag between theory and practice is 

evident (Bhamra, 2004). Much of the eco- innovation in production perspective focused on 

developing tools, which help analyze environmental impacts or suggesting technological 

improvement, which assist improve environmental performance along production process.  

Achieving improved resource productivity among manufacturing industries needs 

cooperation from all part of the society. The government must put intense effort to support 

and establish a common knowledge regards the concept. From a considerable amount of work 

on resource productivity and related issues in this area, OECD (2009a) has proposed commo n 

guidance to explain how government could direct national policy to promote resource 

productivity. The eco- innovation process could be initially described as beginning from a 

driver, using the terminology of the variables introduced in eco- innovation typology 

(illustration xxx), driver may arise as an event or factor that kicks off the process. The 

process is then typically managed through some procedure and will be interpreted and carried 

by different actors who carrying out activities within the production system. The performance 

of the outcomes will be considered and evaluated for future improvement through 

performance assessment uses the term indicators. This section attempt to present a broad 

reviews of existing literature of why the eco- innovation begins (drivers), how it is managed 

(procedures), who undertakes it (actors), and how it is measured (indicators) to indentify 

more specific factors that recognized as being important in eco-production process. On the 

next section drivers, procedures, actors, and indicators of eco- innovation in production 

process will be thoroughly described.  

3.5.1 Drivers  

From previous research in the last decade, driver of eco- innovation refers to events that may 

positively affect the initiation of the eco- innovation process. Through manufacturing 

industries context, these could be the discovery of a need in the market, the introduction of 

new rule and legislation, corporate demand to take environmental responsiveness, or the 

opportunities from technology development and acquired knowledge. Early studies in 90‟s 

were shown that the available technological development used to be the primary driver of 
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innovation, sometimes referred to „technology push‟ (Schumpeter, 1939). Later work 

underlines the importance of consumer demand in the market or so called „market-pull‟ as the 

key drivers (Schmookler, 1966). It is evident that modern author of eco-innovation literature 

are working toward developing framework bases on market-pull view with considering 

technology as driver as well (Andersen, 2008; Yan, 2010). Furthermore, the availability of 

new technology and acquired knowledge also provide direct opportunities for firms to 

improve their production process to reduce material and energy consumption and reduce 

economic waste, which result in cost reduction and contribute to enhance competitive 

advantage (Bosshardt, 1989; Porter, 2008).  

Market and technology could be considered the same as those for other type of innovations. 

With specific to eco- innovation, government role has been presented as additional source of 

eco-innovation driven through implementing policies and regulations promote the practices 

of eco- innovation in various segment of the society. This due to the fact that eco- innovations 

provide not only corporate advantage but also provide public benefits through the reduction 

of negative environmental impact which desirable for the whole society and therefore is 

encouraged by the government in many countries.  

According to Smith (2008), drivers could also consider as influential events, a source of those 

events which may come from both outside and inside the firm. Evident from Smith (2008) 

and OECD (2009a) mentioned function such as customers in creating a need in the market, 

legislators who initiating new legislation, or R&D as a source of internal innovator. Besides, 

this paper attempts to adopt a stricter definition of drivers based solely on the original source 

of the event, thus, internal functions and company‟s strategies of sustainable opportunities of 

the organization in this case, will not consider as driver. In this paper drivers will be 

characterized as external parties who positively influence the eco- innovation practices in 

production process of the organization which could be government, customers, et cetera.  

3.5.2 Procedures 

To avoid confusion with the overarching discussion of eco- innovation as a process, this study 

defined production processes as „procedures‟ by which manufacturing organizations create 

products. If firm attempt to achieve eco- innovation along a production process, they suppose 

reduce environmental impact in the procedure of production which are inputs, transformation 

process, and outputs. The process begins with manufacturer must acquire all necessary 

resources for production basically based on the factors of production which are land, labor, 

machinery, raw materials, refers as inputs then these inputs will be utilized and transformed 

during the transformation process and result in the products or services as outputs (GCSE 

Business Studies, n.d.). Factor inputs basically are scarce resources need in the production 

process, sometimes separate them into four types include; land, labor, machinery, and raw 

material.  

This paper will examine procedure in three main aspects. Firstly, identify eco- innovation 

solutions of factors in terms of inputs, which mainly focus on material impact. Secondly, 

examine the transformation activities by looking at material handling, energy management, 

and production process. Thirdly, examine the outputs of transformation process, concerning 
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waste and pollution treatment. The combination of these three aspects should sufficient to 

describe how firm integrates eco- innovations as a source to establish sustainable production.  

3.5.3 Actors 

Actors in this paper refer to groups of people in the organization who perform activities 

involved in eco- innovation practices in the production process. According to eco- innovation 

literature, key internal actors may contribute to improve environmental performance of 

production process from people who introduce the new environmental action plan to people 

who interpret and perform it through completing different activities along the production 

process which may differ significantly between organizations depends on organizational 

structure and functional operations (Tidd and Bessant, 2009). However, there have been 

insufficient discussions about actors involved in achieving eco- innovation in production 

process. Therefore, it is important to gain a more comprehensive picture of actor who is 

behind the practice of eco-production process in manufacturing firm. 

3.5.4 Indicators 

If we look at the perceived value as an outcome of the eco- innovation process, sometimes 

environmental benefits of eco- innovation may sometimes be a side effect of other goals 

includes both environmentally motivator and unintended environmental motivator and, 

therefore may determine in different way (OECD, 2009a). The value of eco-innovation may 

either considered as social value or economic value (OECD, 2009a). From the research 

conducted by Zhang and Huang (n.d.), they argued that firm may measure eco- innovation as 

a trade-off between private cost and the responsiveness to the society, to say, integrating 

green technologies and enhancing environmental capabilities often lead to increasing in cost, 

which is a private cost that firms need to take. Due to this fact, it should be interesting to 

understand how firms define their eco-innovation practices in related to cost and 

responsiveness aspect. 

A number of authors have purposed framework for sustainable production measurement, one 

was found in OECD Oslo Manual (2005) where they developed a tool called eco-efficiency 

indicators to identify improvement of production outcomes in terms of economic and social 

value assessment. Eco-efficiency indicator is a general term used in analyzing the interplay 

between environmental value-based and economic cost-based of a specific business activities 

which vary among particular business and firm. The figure in the following page presents an 

example of eco-efficiency tools developed by Panasonic, where they measure environmental 

efficiency as an interplay of function offered by a product over its entire life cycle and the 

environmental impact from it. The system aims to evaluate the level of improvement on 

minimizing environmental footprint throughout the production and distribution system 

(OECD, 2009a). 
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This paper aims at obtain the unique indicator application that each case company applied to 

measure their environmental performance and it will further examine how the company 

define the eco- innovation outcomes in the cost and responsive perspective.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Eco-efficiency indicator tool 
Source:  Panasonic Official Site (2011) 
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4   Analytical Framework 

This section provided a framework with will be used to analyze the obtained data, meet the 

research objectives and thereby answer the research question. The analytical outline 

established in section 1.4 is revisited to direct the analytical framework. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1 Meeting the Research Objectives 

The obtained data will be analyzed according to three objectives. The analyzed result obtain 

from the 2nd and 3rd objectives will be synthesized to meet the research questions. The result 

from the 1st objective will be later discussed in the discussion section.  

Objective 1: Identify the national innovation capacity  

Using the model proposed by OECD (2009a), the national innovation capabilities should be 

presented by analyzing the factors related to it. The results should support the discussion on 

how national innovation competencies influence on the firm‟s eco- innovation capabilities. 

 

Figure 6: Analytical outline 

Source:  Own illustration 

Research Objective 1. 

Identify the national innovation capacity  

Research Objective 2. 

Identify key variables in the processes of refrigerator 

manufacturing production focusing on eco-innovation 

practices in organizational units. 

Research question 

“ What are the key differences in the process of achieving eco-innovations in the production systems 

between two household refrigerator manufacturing companies in a cross-national context? ”  

 

Research Objective 3. 

Draw a comparison and investigate key 

differences between those two variables. 

Drivers 
Procedures 

Actors 
Indicators 
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Objective 2: Investigate eco- innovation process of refrigerator production 

By investigating at drivers, procedures, actors, and indicators along refrigerator production 

system by which eco- innovation practices were achieved. 

 
Drivers 

 
For each case, the driver involved eco- innovation in production 

processes are categorized in terms of how intense they were in 
spurring the eco- innovation activity.  
 

 

Procedures 
 

 

Procedures for each case are categorized by how much the new 
innovative activity or procedure is differed from the conventional 

or traditional procedure in the industry. In an attempt to better 
identify this variable, the flow of direct and indirect environmental 
information from one driver or actor to another that has positive 

influence on the development of eco- innovation in processes of 
production also taking into consideration.  
 

 

Actors 
 

 

Actors for each case referred to individual or group of individuals 
work within the organizational boundary who get involved from 

the beginning to achieving of the eco- innovation practices in 
refrigerator production processes.  
 

 

Indicators 
 

 

Indicators defined as the tool in which each company develops as 
a measurement to determine the interplay between environmental 

performance and economic value.  
 

 

 

Objective 3: Draw a comparison between two variables from each case  

The four variables from both cases are compared to identify key differences in drivers, 

procedures, actors, and indicators in how eco- innovation is achieved in the processes of 

refrigerator production of the two companies in a cross-national context. 

4.2 Synthesizing the Objectives 

This section combined the theoretical basic with the research objectives in order to categorize 

and compare the differences variables in terms of drivers, procedures, actors, and indicators 

of how eco- innovation practices in the processes of refrigerator production are achieved.  

4.2.1 National innovation capability 

To investigate this, the diagram obtained from the Scottish government (n.d.) has been 

modified so the potential factors which believed to affect the national innovation capability 

could be plotted. 

Figure 7: Four variables of eco- innovation process 

Source: Own illustration based on analytical framework 
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Country 
 
Factors 

Sweden Thailand 

Government   

 Innovation policies 

 R&D funding 

 Public research agencies 

 Linkage to private sector 

  

Higher education  

 System 
 Teaching instruction 

 Diversity of graduates 

  

Private sectors 

 Linkage to education sector 

 Characteristic 

 Technology acquired 
 

  

Table 4.1 Analytical framework: National innovation capability 

Source: Own illustration based on the Scottish government model (n.d.) 
 

4.2.2 Eco-innovation process variables 

To identify drivers, procedures, actors, and indicators of eco-innovation process in the case 

study, all variables will be categorized into the table format using the rating system. 

According to Brown and Wilmanns (1997) claimed, it is said to be a subjective approach but 

with properly explanation of what each level means, it could be a good method to help reader 

better prioritize the core idea. All variable drivers are rated into four levels, significant 

important, minor important, no to minor important, and no important. Symbols will be 

represents as follows: Significant important represented by (), Minor important represented 

by (), No to Minor important represented by (), and No important represented by (  ).  

Drivers 

According to the reviewed literature, this table is developed to help identify motivators of the 

eco-innovation practices in different production activities. The drivers for each case are 

plotted against how the eco- innovation activities have fulfilled the driver‟s expectations. To 

facilitate comparison with the literature, the drivers are condensed into three broad 

categories: 1) market (customer, competitors), 2) industry (suppliers, investors), 3) society 

(legislators, NGOs). 
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4.2 Analytical framework: Drivers 
Source: Own illustration based on literature of eco-innovation drivers 
 

Procedures 

The degree to which the improved procedure deviates from the conventional procedure is 

plotted bases on the components from sustainable production framework proposed by Salwa 

(2008) generic refrigerator production activities.  

                  Cases 
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4.3 Analytical framework: Procedures 
Source: Own illustration based on Salwa et. al. model (2008) 
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Actors 

The people involves from the beginning of the process to achieving of eco- innovation 

activities in production processes are compared in the following table.  
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4.4 Analytical framework: Actors 

Source: Own illustration based on Tedd and Bessant (2009) 
 

Indicators 

The following table has been developed from the sustainable production system figure 

proposed by Salva et al. (2008). It will be utilized to evaluate the performance of improved 

procedure in terms of economic value and environmental impact. The set of eco- innovation 

activity is the same as presented in the procedure table.  
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4.5 Analytical framework: Indicators 
Source: Own illustration  
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4.3 Comparing the Results 

The significant variables of drivers, procedures, actors, and indicators of both cases will be 

compared using the table below.  

 

    Variable 

 
 
Cases 

 

Drivers 
 

 

Procedures 

 

Actors 

 

Indicators 

 
Electrolux 

 
 
 

   

 

Toshiba 

 

 
 

   

4.5 Analytical framework: Comparing results 

Source: Own illustration  
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5   Empirical data 

5.1. Swedish National Innovation System 

5.1.1 The evolution of National innovation systems (NIS) of Sweden  

Sweden is a member of European Union located in Northern Europe. The country is known 

as one of the world‟s most highly developed post- industrial society (BBC, 2011). In the area 

of innovation, Sweden always ranks at the top of the international reports in terms of 

innovation capacity (OECD, 2005; Eurostat, 2004).  

In the period of 1970-1990, the competitiveness of Swedish national innovation system was 

relatively weak far from the top in the OECD rankings. The reasons for this relatively poor 

development are result from inefficiency in domestic R&D-intensive development, lack of 

support for renewal and growth through knowledge- intensive start up, low level of value-

adding creation, and rise in unemployment rate (VINNOVA, 2004). The significant remark 

was made in 2004 when the Swedish government has formulated the policy ca lled 

“Innovation Sweden” as a national innovation strategy to promote innovation in six main 

industrial sectors (OECD, 2005). The government has shown stronger willingness to invest in 

people and enhancing their innovation capabilities to generate more value to the nation. To 

date, Swedish government has shifted their focus from technology development to promoting 

sustainable future growth. A large amount of fund were allocated to promote on attracting 

investments in markets for energy-efficient and green technologies by encouraging both 

imports and exports of environmental technologies to expand its market (OECD, 2010). The 

recent trends in the Swedish national innovation system is focusing more on develop green 

technology and energy sector particularly on a field of green nanotechnologies, 

biotechnologies, energy efficiency, and renewable energy (OECD, 2005).  

The data obtained from OECD STI Outlook 2010 shows the Swedish innovation profile in 

relating to the average proposition of OECD countries, a statist ical data use in this figure 

belong to the year of 2008. 

 

 

 

 

 

 

 

 

 
Figure 8: Swedish innovation profile in 2008 

Source: OECD (2005) 
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In is obvious from the figure that the Swedish innovation profile (black line) is relatively 

higher than the average of other OECD countries (dotted line). The composition of Gross 

expenditure (GERD) on R&D equal to 3.75% of total GDP, and Business expenditure on 

R&D (BERD) are much higher than average percentage of OECD average Scoreboard. The 

composition of GERD by performance sector in recent years divided into; business 

enterprises 74%, the higher education sector 21%, the government 4.4%. In particular, largest 

portion of business enterprises funds were made by private sector which accounts for 64% of 

total amount (OECD MSTI database, n.d.). For the human resource performance, the 

indicator shows that the percentage on researchers per employment were above the OECD 

average (OECD, 2010). 

5.1.2 Structure of the Swedish Innovation System 

According to a number of sources, the characteristics of the Swedish national innovation 

system can be described as follows (Roos et al. 2005; Eurostat, 2004; Chaminade et al. 2010)  

 Public research structure 

 Higher education system 

 Internationalized research  

 Industrial orientation towards knowledge-intensive industries 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above figure depicts the various actors and the interaction between each actor order to 

explain the infrastructure of the Swedish NIS. As we can see, the related institutes could be 

described into five different functions; political authorities, administrative branches, advisory 

Figure 9: Structure of the Swedish innovation system 
Source: OECD Innovation Country Profile: Sweden (2010) 
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and coordinating organizations, research funding agencies, and research execution., in which 

the source of innovation contribute from both public and private sector.  

Public sector research structures 

The source of innovation from public sector could be described through two main parties 

which are a set of official public agencies and large number of independent research 

foundations.  Research and innovation policies usually have a focus on different geographical 

area. Since 1999, the Swedish public research sector has gone through several reforms 

included reorganization of some research funding agencies and the establishment of new 

agencies in order to improve the coordination of innovation policies (Chaminade et al. 2010). 

Nowadays, the Swedish national innovation policy and fund management is mainly under the 

responsibility of the Ministry for Education and Research, with support from the Swedish 

Research Policy Council, Innovation Policy Council, the Institute for Growth Studies, and 

other related ministries. Through the research forum, researchers and public institutions have 

a chance to discuss and develop research program and platform.  

Following the reformation of public funding infrastructure in 1999, many new agencies were 

established. One of the significant changes was the establishment of the Swedish Agency for 

Innovation System or so called VINNOVA which now becoming the most active government 

body supporting R&D issues in Sweden (OECD, 2010). VINNOVA activities comprise the 

support for research and development in technology, transportation, communication, and 

labor market (Roos et al. 2005). Other Swedish official public agencies related to funding and 

commissioning R&D that support NIS such as NUTEK, STEM, FAS, and FORMAS. Apart 

from a set of official public research agencies, the Swedish NIS also composes of a specific 

research funding foundations that are independent in the selection of research areas.  

Higher education system 

As mentioned in previous section, most of public R&D fund were highly concentrate on 

promoting higher education institutions. The number of Swedish scientific publications in the 

fields of medical science, natural science, and engineering are ranked among the highest in 

the OECD rankings, this could be said due to contribution of large university system 

(VINNOVA 2004). Being seen as instruments for regional economic development and source 

of scientific production, the government gradually spends a large amount of funds to develop 

research and education infrastructure. This is consistent with previous findings suggesting 

that the Swedish NIS performance highly depends on the higher education system, in 

particular university sector (VINNOVA, 2004; Chaminade et al. 2010).  

The Swedish higher education system got influenced from the technology revolution, 

intellectual incoherence of post-modernism, and green movements (Sverigeturism.se, n.d.). 

For example, the Swedish universities are responsibility to promote sustainable development 

in the curricula according to the law (OECD, 2005). Comparing to most other European 

systems, Swedish education system seemingly have a stronger sense of a united mission and 

shared purposes. Generally, the educational institutions provide two sets of activities; 

teaching and researching (HSV, 2011). The education system has divided into three cycles: 



26 
 

First cycle (undergraduate), Second cycle (master), third cycle (doctoral). Recently statistic 

from HSV shows that in 2010, there were 433,000 students enrolled in first and second cycle 

programmes (SHV, 2011). A large proportion of graduated higher education students are 

found mostly in knowledge intensive services and multi-national manufacturing groups 

(Marklund et al. 2004). The university sector of Sweden is dominated by a number of large 

universities and specialized colleges, these groups are said to responsible for almost all R&D 

performance in the country (Chaminade et al. 2010). Both groups are funded by public 

sources (regional and national government and the EU) and a small proportion from private 

sector (Chaminade et al. 2010). In 2009, the government devoted 1.7% of GDP, to higher 

education research, raised by 7% compared to the previous year. Halt of total amount went 

for doctoral programmes (HSV, 2011).  

Apart from the universities, Sweden also has a number of colleges that provide degree at 

graduate and post-graduate level. Theses colleges usually specialize in a specific area of 

academic disciplines. Another significant data obtained from the Swedish National Agency 

for Higher Education (2011) shows a clear movement on international mobility students. 

During the past 10 years, the number of incoming students from other countries has 

continually increasing. Additionally, from unemployment statistics indicate that the numbers 

of R&D personnel and researchers employ in business sector are significant. Looking at the 

distribution of R&D employees by subject areas in Swedish higher education institutions, we 

can observe that the most R&D personnel are intended in the area of medicine, engineering, 

and science (FSV, 2010). 

Industrial orientation towards knowledge-intensive industries  

The science and technology that support Swedish NIS are partly performed by the private 

sector. Evidences found from Chaminade et al. (2010) work shows that the performance of 

NIS is impacted by the broad industrial structure which characterized as a large knowledge-

intensive and worldwide export-oriented manufacturing sector. Strong international 

orientation leads to growing trend of mergers and acquisitions of technology intensive that 

facilitate innovation and reflect industrial structure of Swedish industries (Chaminade et al. 

2009). The innovation performance in this sector largely depends on a group of several large 

multinational companies. Although the Swedish R&D sector is one of the smallest comparing 

to other OECD countries but despite their small size, they are active in various industries 

(Chaminade et al. 2010).  Large multinational companies such as Ericcson (ICT), 

AstraZeneca (Pharmaceuticals), Volvo (Automotive), ABB (Industrial machinery), 

Electrolux (Household appliances) has a great impact on functioning the Swedish NIS in 

terms of global collaboration, sourcing and generation of innovations. The study from 

Chaminade et al. (2010) shows that the proportion of innovation is related to the size of the 

firm, and could be concluded that the large firms is more innovative than a small firms. One 

of the most important sources of innovation for any firm is related to its people and, thus it 

directly related to the educational system. The high-tech manufacturing groups usually are an 

employer of people graduated with a university degree. Not only being a great performer of 

innovation, the industry is also the main financing source when it comes to gross domestic 

expenditure in R&D (GERD) as show in next illustration; 
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The results obtained from the illustration (2007) shows that the private sector spends large 

amount of funds on national R&D of which 64% are industry funds. Apart from supporting 

fund to knowledge creation to the societies, these investments have been transferred into 

introduction of new products, services, and processes innovation into the industry, 

significantly found in manufacturing sector.  

5.2 Thai National Innovation System 

5.2.1 The evolution of National innovation systems (NIS) of Thailand 

The evolution of Thailand national innovation system could be observed from its economic 

structure and national development framework. Thailand is similar to the East Asian 

countries in the sense that its economic structure drastically change from an agriculture-based 

to industrialization in particular manufacturing sector. Comparing to other Asian countries, 

Thailand considers having a well-developed infrastructure, a free-enterprise economy, pro-

investment policies, and strong expert industries. To date, Thai economic reverse to positive 

with 7.6% growth and expect to experience high grow well from experts and domestic 

demand in this year (CIA, 2011). 

 To facilitate the introduction of innovations and accelerate country‟s moderation, the first 

national economic and social development plan has been established in 1961with nothing 

concern with innovation (Chairatana, 2006). It was not until in 1977 in the forth national 

economic and social development where the government started to seriously formulate 

innovation policies.  The challenge for long term economic growth and expansion of 

manufacturing sector has stressed the government to give more effort of science and 

technology development in later period. The 1997 economic crisis was a rare opportunity to 

accelerating factor to boost up national S&T and innovation policies. This period was also 

seen as a foundation of the establishment of national science and technology development 

agency (NSTDA), one of the most active governmental agencies in terms of national 

innovation and S&T (Chairatana, 2006). Nowadays, Thailand acquires the tenth national 

economic and social development plan lasts from the period of 2007-2011 which its aim to 

5%
9%

22%

64%

Other natinal sources

Abroad

Government

Industry

Figure 10: The distribution of Swedish national R&D expenditure  

Source:  Chaminade et al. 2010 
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promote sufficiency economy through three functioning includes people development, 

balancing between social, natural resource, environment, and promoting green and happiness 

society (Chairatana, 2006). 

Currently, governmental R&D budget bill is $830 million, equal to 0.21% of the GDP in 

2010 which is still considerably low comparing to neighboring countries. 55% of national 

R&D expenditure are sourced by government where the rest 45% contributed from private 

sector. The table below shows technology indicators of Thailand comparing to other East 

Asian countries. 

 

 

 

 

 

 

 

 

 
 

 

5.2.2 Characteristics of Thailand Innovation System 

Previous studies have reached similar conclusions in indicating innovation capabilities, it has 

become clear that Thailand‟s national innovation capabilities considers low comparing to 

other developing countries (Arnold et al. 2000; Chairatana 200; Doner and Ritchie, 2010). 

The system of innovation approach to formulate innovation policies consider fragmented 

leading to failures in technological catching up with export structure (Arnold et al. 2000; 

Bell, 2002).  

According to Doner, Ritchie (2010) and Chairatana (2006), the main actors in shaping 

Thailand‟s National Innovation System are; 

 Central government 

 University and research technology institutions 

 Private sectors 

The logic behind the Thailand‟s NIS approach is to enhance STI (Science & Technology and 

Innovation) and develop linkages and knowledge-flows between each actor with deliver 

important effects on innovation performance (Doner and Ritchie, 2010).  

Figure 11: Comparative technology indicators for Asia 

Source: Ritchie (2010) 
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Central government  

Thai government has established a number of government agencies responsible for 

developing the country‟s STI capacity. In contrast to several governments of OECD countries 

where innovation is well recognized and implemented, Thailand has no explicit innova tion 

policy and there often fragment in definition imply to development in such areas. The STI 

policies mostly carried out by related ministries involved in specific aspects regards 

innovation projects. Most of innovation policies often carried out through the ministry of 

science and technology, ministry of natural resources and environment, ministry of energy, 

and ministry of education. From the research conducted by Chairatana (2006) and Doner and 

Ritchie (2010), Thailand‟s governmental infrastructure for STI policy formulation can be 

divided into two functions; policy level and implementation level.  

 

Policy level 
Level Task Organizational units 

Level 1 National budget 
approval 

S&T committees in house of parliament. No specific 
advisory organizations regards STI policy 

Level 2 High- level policy 
formulation and 
development 

There are two agencies play significant roles in cross-
cutting STI policy formulation process which are of 
National Research Council of Thailand (NRCT), 
National Science Technology and Innovation Policy 
Committee (STI Committees). 
 National Economic and Social Development Board 
(NESDB) is the most crucial governmental STI policy 
advisor. The STI budget is allocated by the Budget 
Bureau. 

Level 3  Ministry level policy 
formulation 

The major STI policies had been executed Ministry of 
Science and Technology. There are several other 
ministries involved in such area of specific responsibility 
such as Ministry of Industry, Ministry of Education, 
Ministry of Agriculture and cooperatives, Ministry of 
labor and social welfare, Ministry of public health, 
Ministry of natural resources and environment, Ministry 
of energy, and office of the prime minister. 

Level 4 STI funding and 
promotional incentives 

There are a set of public agencies within several 
ministries. The most important and active one is The 
National Science and Technology Development Agency 
(NSTDA). Other agencies are Thailand Research Find 
(TRF), Health System Research Institute (HSRI), and 
National Innovation Agency. These agencies provide 
R&D funds and interest-free loan programme for both 
public and private innovation projects. The Board of 
Investment (BOI) and Revenue Department provide tax 
incentives for R&D investment. 

Implementation level 

Level 5 Policy implementation National centres, governmental departments as sectoral 
development institutes under each related ministries. 

 

 Figure 12: Thai governmental structure for STI development 

Source: Chairatana (2006) 



30 
 

As shown in the table figure 12, a number of governmental agencies responsible for 

promoting STI, their roles normally mainly focus on policy formulation, R&D 

implementation, R&D sponsorship, and research funding rather than building lower level 

capabilities (Chairatana, 2006).  Even the top-down bureaucratic structure is found in 

Thailand‟s NISs but this structure is similar to those in Japan and Taiwan which have greater 

performance in terms on innovation. The links between governmental institution and business 

considers less involved in productivity and technology promotion. Thai government agencies 

do not proper organize business for technology and innovation. As Felker (2003) said, the 

government rarely focuses on technology issues and has done only little to shape coherent 

public technology strategies. 

As the first national innovation public organization, NIA has two main initial focuses (NIA, 

2010). First, is to fostering strategic planning for innovation in order to encourages economic 

restructuring and social development. Second, their focus is on encouraging sectoral- industry 

innovation by coordinating industrial clusters both at the policy and operational levels in 

order to promote innovation culture and building up innovation systems (NIA, 2010).  

 

 

 

 

 

 

 

 

 

 

 

The above figure shows the NIA framework to upgrade innovation capability of Thailand. To 

accelerate innovation capacity, NIA has established two innovation program include strategic 

innovation program and industrial innovation programs. Although, there is a large set of 

organizations working to support the Thailand‟s NIS, there is a sign of poor collaboration and 

unclear shared visions between them which often leads to overlapping functions and result in 

conflicts of interest, redundancy, and inefficiency of the innovation system (Chairatana, 

2006: Doner and Ritchie, 2010). The relationships between agencies performing policy and 

those who implement policy rarely have to compete for funding. As a result, evaluation is 

sporadic based on varying approach and degrees of transparency (Chairatana, 2006).  

Figure 13: The NIA environmental innovation framework 
Source: NIA (2010) 
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University and research technology institutions 

There are three major government agencies responsible for shaping educational system in 

Thailand namely the National education commission, Ministry of education, and Ministry of 

university affairs (Thai- farang, n.d.). The current system consists of four levels of education; 

Pre-school education, Primary education, Secondary education, and higher education. 

In this case, this paper will focus on higher education level which believes to be the most 

significant contributor to develop NISs. After 1999 Education Reform Act mandated all 

universities in Thailand to become autonomous in order to meet the needs of the private 

sector (Chairatana, 2006). To date, there are 70 public universities, 39 private universities, 

and 9 research universities offering wide variety of courses at the undergraduate, graduate, 

and post-graduate levels. These educational institutions have a capacity of educating about 

1.1 million students. Most are concentrated in the field of social science and humanities 

(Chairatana, 2006). The curricula often provide in Thai, only a few state universities offers 

courses in English. These courses provide specialize in a narrow field of study with good 

depth of knowledge usually instruct by course work and research studies. The PhD or 

doctoral studies are offered mostly at a few premier institutions which require excellent 

academics and good orientation towards research and development (studyadvisor, n.d.). 

According to Patarapond and Pituma (n.d.) the characteristic of high education of Thailand 

could be summarized as follow; 

 The higher education has gradually produced social science graduates much more 

than science and engineering graduates. 

 Many science and engineering graduates lack of sufficient skills to effectively use 

modern tools and equipment. 

 The number of doctoral graduates in science and engineering is relatively low 

comparing to other Asian developed countries. 

 The rank of Thai universities and institutions specializing in science and technology 

are low compared to counterparts in the Asia-Pacific region. 

 Evident found that there are few publications of research in internationally recognized 

journals, this present the weak research culture and capabilities.  

 Within limited research capacity, the amount of research that has industrial relevance 

has been even more limited due to the priority were given to support basic research.  

Private sector  

Before the launch of the first national economic and social development plan in 1961, Thai 

economy relied heavily on agriculture and primary products. Most manufacturing and 

industrial sectors were mostly dominated by the government (Chairatana, 2006). The 

development plan has kicked off the promotion of industrial development. In 2005, 0.002% 

of overall R&D expenditure went to develop STI in private sectors (Ritchie, 2010). The links 

between business and governmental institution considers less involved in productivity and 

technology promotion. To date, industrial firms in Thailand can be divided into two groups;  
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a. Thai companies: This sector composed of large enterprise and Small and Medium 

Enterprise (SMEs). These firms import technology and sell their products to both 

domestic and international market, usually have competent and high development 

capabilities. However, largest numbers of Thai firms are in SMEs. Most of them are 

indigenous people with small capital and low to medium technology performance. 

Their innovation development depends heavily on the government support, both in 

house R&D and manpower. They key issues is much more concerned with building 

up basic operational capabilities together with craft and technician capabilities for 

efficient acquisition, assimilation and incremental upgrading of standard technology 

(Patarapond and Pituma, n.d.). This group considers still underdeveloped in terms of 

quality and learning. 

b. Multinational companies:  After launching the first national development plan in 

1961, many foreign companies has helped develop the industry by providing  

capital, technology, and employment through joint-ventures (Ichikawa, 1990). Most 

of the FDI in Thailand takes the form of joint ventures with Thai participation. Thai 

partners usually have to rely on technological know-how and financial resources of 

their foreign counterparts so it means foreign partners often have a leading role and 

power to control and operate the organization.  

 According to the studies conducted since the 1980s, a large numbers of firms perform 

product and process innovation do not conduct formal R&D. They pay attention to import 

technology mostly in the forms of machinery and turn-key technology transfer in order to get 

quick return rather than deepening their technological and innovation capabilities in long run. 

For SMEs, their intention mostly paid to build up more basic operational capabilities and 

technician capabilities for efficient acquisition, assimilation and incremental upgrading of 

fairly standard technology (Chairatana, 2006). 

To conclude, the types, size and owner ship appear to affect the technology and innovation 

capabilities of the firms in Thailand. The larger firms tend to possess higher capabilities than 

SMEs firms which their capabilities depend more on government support. Even, the large 

firms have performed innovation and technology development but it often in the form of 

informal R&D. Many of firms still rely on short-tem, very commercially oriented and do not 

pay intention to deepen their STI knowledge so industrial innovation is rarely happen.  

Company base case 

The base case section explains the overview of the Toshiba Consumer Products (Thailand) 

and Electrolux (Sweden) and its experience toward the implementation of eco-innovation in 

production process covering the four variables of analysis includes drivers, procedures, 

actors, and indicators. As both company are multi home appliance manufacturer, not here that 

this paper will mainly focus only to the refrigerator divisions and subject matters related to 

the eco- innovation implementation to refrigerator production system of both companies.  
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5.3 Electrolux 

The following section covers the brief information about Electrolux its history, major 

revolution, current business performance and organizational structure. 

5.3.1 Overview 

Electrolux is a world leading Swedish manufacturer of home appliance and professional use, 

selling more than 40 million products in 150 countries. Their main products comprises of 

consumer durables which accounts 94% of the total sell and 6% for professional products. 

Most of products sold under the global Electrolux brand (Electrolux, 2011a). In 2010, the 

total of consumer durable sales was split between its four main product divisions; kitchen 

(62%), laundry (20%), floor care 8%, other 10% (Electrolux, 2011a). The company was first 

found in 1912 by Axel Wenner-Gren, the Swedish sales who came up with new approach of 

home sales with the ambition to improve quality of life (Electrolux, 2010a). The company has 

enjoyed rapidly growth since then. Part of the growth comes from the notable acquisitions 

and mergers strategies that the company has made.  

Under various brands, Electrolux key markets is Europe, Middle East and North America as 

it marks up more than 60% of total sales in 2010. Electrolux has been the world‟s largest 

major appliance manufacturer until a few years ago when it was replaced by Whirlpool 

Corporation of the United States, now Electrolux ranks the second largest home appliance 

manufacturer in the world (Reuters, 2010). Today, the company highlighted themselves as a 

truly innovative and consumer-driven company with a focus on consumer insight and 

sustainable development.  

5.3.2 Organizational Structure 

Currently, Electrolux employs 52,000 employees working in five business operations around 

the world. Four of their business operations divided geographically for consumer durables 

products sales; Europe, North America, Latin America, Asia and Pacific  while global 

professional products is treated as another single business area (Electrolux, 2011a). The 

global headquarters is in Stockholm Sweden where many of its top group-level corporate 

function are located. In the past, the company said to have a decentralized organizational 

structure due to the strong geographic divisions resulting from the merger and acquisition in 

the company‟s long history.  

However, after 2008, Electrolux has run through organization transformation in order to 

become more centralization with standardized principle and group policy where  

manufacturing, R&D, purchasing are now running on global operations basis but sale still 

mainly on regional operations (PC, 2011d). The governance reformation believe to shape the 

company to become more single unit where all regional operations have the same reputation 

and strengthen the campaign „Made by Electrolux‟ to ensure the same quality of Electrolux 

products no matters where customer buy it (PC, 2011c).  

 



34 
 

5.3.3 The environment 

The following section explains Electrolux‟s strategy in relation to environmental issues, the 

company‟s significant environmental policy and how they manage it.  

Proactive strategy 

Electrolux has included environment issues on corporate agenda since 1980 when they had 

been collecting data from entirely business units to measure and setting plan to improve 

environmental performance (PC, 2011d). Specifically for refrigerator business, 

environmental issues have seriously been taken since 1994 when the local NGOs protested on 

the choice of refrigerant (Mate, 2001). After this event, the company has revitalized its 

strategy, from reactive action to proactively deal with environment issues. Although, 

Electrolux has been trying to improve their environmental performance more than 15 years 

ago but recent evident obtained from study claimed that it has been in the last few years that 

their effort become stronger result from resource scarcities, energy price rising, and global 

warming, thus the proactive environmental strategy becoming necessary for them (Smith, 

2008). The concept of sustainability and eco-footprint improvement become parts of their 

core business strategy as it said to help them obtain long term growth and attract new 

segment of consumers (KBBNews, 2011).  

To date, Electrolux are ranked among the best durable household products industry leader 

among the world‟s 2,500 largest companies in the Dow Jones Sustainability World Index in 

the year 2009-2010. According to the DJSWI, the company demonstrates outstanding 

performance in particular areas including the environmental management system (Electrolux, 

2010b).  

5.3.4 Managing environmental aspects 

Environmental policy 

The firs environment policy was published in 1993 and last updated in 2001, the policies 

outlines how each business improve environmental performance in design products, 

production, product use and disposal regards to reduce resource consumption, waste and  

pollution (Electrolux, 2011b). The policies are being communicated to all employees and 

each business line manager is responsible for implementation and monitoring the 

performance at each facility (Electrolux, 2005). The environmental policies imply to reduce 

environmental impact at manufacturing process in the aspects of raw material extraction, 

transportation, consumer use and recycling or disposal.  

Life-cycle Analysis 

Life-cycle analysis has been used as a tool to determine environmental impacts over 

Electrolux product‟s entire lifecycle, from raw material extraction, manufacturing, 

transportation, use and finally end-of- life treatment (Electrolux, 2011c). The analysis is 

carried by research institutes, universities, consultants and Electrolux themselves (Smith, 
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2008). From Electrolux data (2011), over 80% of a refrigerator environmental impact occurs 

during the use, in the form of electricity consumption and related Co2 emissions.  

Material impact 

The primary effort of Electrolux‟s environmental improvement can be demonstrated through 

their sourcing program. Electrolux has shown their intention to reduce environmental 

footprint from production by voluntary comply to REACH Directive (PC, 2011d). The 

Registration, Evaluation, Authorization and Restriction of Chemicals (REACH) is a 

voluntary Regulation (EC/2006/1907) that requires the registration of all chemicals and 

materials that company has been brought into European Union in the amount exceed one ton 

per year. To be certified as REACH compliance, Electrolux need to get all their suppliers to 

register chemicals that contain within the materials those suppliers ship to Electrolux (PC, 

2011d). 

Electrolux also worked on controlling hazardous materials and developing alternative 

materials for refrigerator production through internal sourcing program (PC, 2011c). As a 

part of the program, Electrolux announced The Restricted Material List (RML) in 2004 as 

their own standard based on legislation in different countries around the world, (PC, 2011c). 

The applications maintain at the business level where certain details are adapted to each 

region. Through RML standards, all Electrolux suppliers are informed about restricted or 

banned substances that cannot be delivered to Electrolux. If the company must use it then 

they need to report to the management regards quality and how they take care of it. The RML 

also contains a number of green substances that Electrolux prefer to use. This policy is said to 

ensure that all materials and packaging supplied to produce Electrolux products are meet 

environmental commitment (Electrolux, 2007).  

In the case of refrigerator, the major challenge was found in the development of cleaner 

substances use for refrigerants and foam-blowing agent insulation. In a refrigerator 

production, various chemicals and hazardous materials are needed during processes such as 

in paint shop, foam insulation, and cooling system. In form insulation injection process, 

chemical are mixed and injected to fit between the interior and external cabinet and chemical 

substances. Chemical substances also use as refrigerant for cooling system. To reduce 

environmental footprint, Electrolux has developed a green technology for refrigerator 

production by introducing the use of new cleaner chemical substances. The effort went 

towards the modifications of substances in refrigerant and foam-insulation. Accord to what 

the interviewee  said, Electrolux started to replace the old ozone-depleting substances in 

refrigerator production since 1980 where the previous CFCs substances are replaced by the 

HCFCs that produce less greenhouse gas effect (PC, 2011c).  

 Later in 1994, the modification was made again due to the fact that HCFCs as none ozone 

depleting substances but is a powerful greenhouse gases. And by the end of 19 th century the 

company has converted to use 600A for the models selling to Europe as mandatory by laws 

(PC, 2011d). Nowadays, most of Electrolux refrigerator models are use HFC-134A 

compressors which reduce negative effect on environment; and are foamed with 

cyclopentane, a gas that either not damage the ozone layer or create greenhouse warming 
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effect (PC, 2011c). Electrolux has even modified their refrigerator compressor technology to 

be able to use hydrocarbon refrigerants so called R600A that is an absolute clean substance 

with zero ozone depletion level. The replacement of ozone-depleting substances in 

refrigerator production was seen as an intense opportunity for Electrolux to become 

innovative leader in the industry while taking responsiveness to global challenges 

(Electrolux, 2009a). The choice of green substances has been a big challenge for Electrolux. 

Interviewees explained that normally the most effective and cheapest materials often be the 

worth one for the environment so it is always about how the company trade-off between 

economically and environmentally and their decision was on taking actively response to the 

environmental even there were no demand or legislation at that time (PC, 2011c).  

However, the hydrocarbon refrigerators are only available in certain markets. Interviewees 

explained that while Electrolux would like to replace all HFC-134A models with R600A 

models from all markets, they face several difficulties to introduce this new technology. First, 

hydrocarbon refrigerator is more expensive than the common one using Co2 refrigerants and 

to some countries that people do not have adequate environmental awareness, it is difficult to 

tell them why they need to buy this products (PC, 2011d). Secondly, there is lack of support 

system to maintain the machine because in most of the emerging market they have not yet 

develop the system to refill the hydrocarbon maintenance and it is also difficult to convince 

customer to understand why they should buy the expensive products as their environmental 

consciousness is not that strong as in Europe (PC, 2011d). The hydrocarbon refrigerator 

system also found as easier and cheaper to recycle comparing to other model types of cooling 

system (PC, 2011c). 

Processing impact 

Although manufacturing has only a small share of the environmental impact, Electrolux has 

formulated the sustainable strategy to all their refrigerator production sites as a contribution 

to strengthen company‟s environmental performance. To date, Electrolux has seven 

refrigerator manufacturing factories, the great competence are in North America where they 

operate three large factories, the less are smaller located at Italy, Australia, and Brazil (PC, 

2011c). Manufacturing operations involve the assembly of components from suppliers, 

metalworking, plastic molding, painting process, foam insulating, and packaging resulting in 

environmental aspects in energy and water consumption, air and water emissions, and waste 

generation (PC, 2011c).  

As a part of environmental improvement scheme, two programs were introduced to all 

manufacturing sites. The first one is Electrolux Manufacturing System (EMS), a 

standardization corporate method to improve operational performance that was launched in 

2005, and the second one is the Green Spirit Program as a part of climate strategy initiative 

(Electrolux, 2010c). To date, more than 90% of Electrolux manufacturing sites and 

streamlines production have integrated EMS and resulted in improved efficiency in terms of 

safety, quality, cost, and delivery aspects of the manufacturing process. The current 

environment challenge for Electrolux is to promote Green Spirit Program that has been 

activated since 2008 and now are on the way to achieve different targets in the near future. 

The Green Spirit Program aims at reduce the group‟s environmental footprint in both short 



37 
 

and long term to achieve improved environmental performance and financial efficiency of 

entire group‟s operational units (Electrolux, 2011d). With these two programs, Electrolux 

ensures that all their manufacturing sites are committed to environmental issues at every 

stage of their production system and meet the requirement to at least passing the global 

standards such as ISO 8000, ISO 9000 and ISO14001 (PC, 2011c).  

Electrolux Manufacturing System 

Electrolux manufacturing system has been implemented to almost 95% company‟s factories 

in 2005 as a tool to determine of key production performance in terms of quality of process, 

employee safety, and environmental measurements (Electrolux, 2007). Safety a nd quality 

improvement are defined locally. The EMS is structured around three core components; 

stability, process improvement, and culture change (Electrolux, 2010c) for ensuring the 

continue performance improvement and employee engagement.  

 

 

 

 

 

 

 

 

 

 

Through these aspects, Electrolux manufacturing units are strived to involve each production 

facility in eliminating waste, maintaining best possible working conditions, improving 

working methods, and building effective teamwork. All Electrolux manufacturing and 

production units need to respect to these principle (PC, 2011c). The samples of tools that 

have been applied to all Electrolux manufacturing sites including refrigerator manufacture in 

order to achieve EMS are briefly described below (Electrolux, 2010c);  

 5S Principle: the set of five steps in maintaining safest, best working environment to 

support sustainability. Five-S are stands for  

1. Sort 

2. Systemize 

3. Sweep and clean 

4. Standardize 

5. Self-discipline 

Figure 14: Electrolux manufacturing system 
Source: Electrolux face sheet on EMS (2009) 
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Under these five steps, it is ensure that non essential material items are removed from the 

work area and essential items are in visual locations to allow easily and quickly retrieving. 

Then regular checking and cleaning must be performed to maintain the initial standard. This 

principle must be well communicated to all employees so that everyone commits for 

contribution and improvement. 

 7 Wastes Principle: the structured technique to handle activity from a process by removing 

unnecessary activity to eliminating waste and reduce time. The unnecessary activity that can 

be considers eliminated is identified under 7 categories.  

1. Overproduction 

2. Inventory 

3. Transportation 

4. Over processing 

5. Idle time 

6. Operator movements 

7. Poor quality 

With 7 Wastes principle, value adding are maximized, non value adding should be 

minimized, and all unnecessary work must be eliminated in order to better utilization of 

resources and reduce resource consumption from processes.  

 Raw Material Management: the techniques to deal with handling inventory in the 

warehouses. Under this principle, all materials in the warehouse should be stored in the 

manner that will eliminate waste in the picking and putting away processes, saving 

transportation resource. Cycle counting is applied as stock control system to track the 

information of all materials and parts used in production planning.  The raw material 

management ensures that all material, received, stored, and handled efficiently.  

 Material Supply Processes: this principle enable optimization material flow between 

processes and encourage the use of recycle packaging to reduce resources extraction. 

Employee must effectively communicate when material is running out and require 

fulfillment, FIFO approach is applied. The material should be sent ready for use and using 

returnable packaging. Regular material deliveries should using trains to optimized energy 

usage from transportation.  

These example are indicator how Electrolux manage their manufacturing process to reach 

operational efficiency in terms of production processes and material utilization.  

Green Spirit Program 

In 2009, the internal group of sustainability affairs have launched sustainable strategy and 

defined three principles according to achieve the strategy which are operational efficiency, 

product excellence, and engaged in society (Electrolux, 2011d). The Green Spirit Program is 

a roadmap for all manufacturing sites to achieve goal of environmental performance 

improvement and strive engagement among employees through the action plans. Through this 

program, group of sustainability affairs have defined the target and sat framework to improve 
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efficiency and reduce environmental impact in various areas. Firstly the focus is paid to 

energy and water and the action plans is implemented in 2005, and 2010 respectively. Further 

effort will go to waste and material balance, air emission, and water pollution will be defined 

accordingly at the end of this year (PC, 2011c). The table below shows the action plan that 

has already been and will be implemented as a part of achieving green initiatives (PC, 

2011c). 

Target Reduction plan Base year Target year 

Energy-efficient 28% 2005 2012 

Water consumption 20% 2010 2014 

Transportation 15% 2010 2014 

Waste balance Not define yet - - 

Water emission Not define yet - - 

Air emission Not define yet - - 

 

 

According to the interviewees (PC, 2011c), the first wave effort is paid to promote energy 

efficiency where Electrolux setting target to achieve 28% of more efficient in all their 

operations by 2012 from the base year of 2005. All targets apply a same framework so in this 

case the energy efficient strategy will be used as example to describe how Electrolux manage 

to achieve the goal in environmental performance improvement. 

 Energy-efficient program 

To achieve the target for energy-efficient, all factories must integrated this target into their 

manufacturing system. They also request to establish the energy management system where 

factories need to do the energy survey in all plants to have knowledge about what the energy 

is used for (PC, 2011c). Then each facility is mandatory to record their energy consumption 

data and send it to the sustainability affairs on a monthly basis, for example, how much 

electricity and natural resource they use per month. The assessment also has been made 

through external energy audit consultant and check- list factory survey (PC, 2011c). Through 

these processes, Sustainability affairs can monitor and tracking the progress towards target 

from every sites whether they are following up the progress and working on the standard 

procedures. Moreover, each site also requires to develop their own energy saving action plan 

to reach the stated target. The record is systematically kept and performance measurement is 

made using color rating approach where each site is given green or red dot to show their 

progress in achieving the goal (PC, 2011c). With this simple but very effective approach, the 

top management of the organization can easily keep tracking on the status of all Electrolux 

manufacturing sites regards achieving the improvement on energy efficiency. If the factory 

was giving red dot, that unit will be having special focus and manager of that site is subject to 

explain why their unit is inefficient and whether additional resource and supportive might 

needed (PC, 2011c). 

After the target has been putting into action, many manufacturing units show greater 

competence in different areas, the standard common practices are found in energy efficient 

Figure 15: Electrolux green spirit program 

Source: Electrolux green spirit program coordinator (2011) 
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lighting and maintenance efficiency principles (PC, 2011c). For instance, the regular 

Electrolux manufacturing sites normally run at least 5,000 lighting fixtures during the 

operation time. After launching the target, Electrolux force their manufacturing units to 

review and implement the best solutions to reducing the electricity consumption of lighting 

by promoting the use of light only in the area that is necessary. In most of the plants in North 

America region, the moving sensor devices have been installed as an innovative technology 

to improve more efficient way of lighting (PC, 2011c). Another key area is paid to promote 

maintenance activity to ensure that regular equipments such as pipe and compressor are 

remaining in good condition. This activity is believed to help reduce the energy co nsumption 

from leakages result from improper maintenance which causes the equipments to constantly 

running in vain (PC, 2011d). Energy surveys have been used as an approach to monitor and 

ensure that each operational unit lives up to the targets. If they do not meet the target, then 

recommendation will be given and they must at least implement minimum actions on key 

principle areas (PC, 2011c). Normally, each manufacturing unit has its own freedom to set 

the action plan according to their relevant problems but if their own plan does not succeed 

they can turn to consult the global center which will provide them guidance on best practice 

examples that are shared across the group (PC, 2011c).  

The voluntary action plan has shown that sometimes big changes are brought about by 

seemingly little ideas. For example, in the case of manufacturing unit in Rayong province of 

Thailand, a local management saw the opportunities to reduce the electricity co nsumption by 

hanging a tag on individual‟s fan (PC, 2011d). As situating in the tropical climates, line 

workers often have a tiny fan in almost every work station. The management saw it as a 

source of wasted energy consumption when worker keep turn on fan without use so they 

implement the policy to require every fan owner to hang a tag with a picture and name on it 

so when the fan is on and nobody working, they can see who is responsible for fan to ensure 

the best efficient electricity usage (PC, 2011d). Another concrete example is found in North 

America where group management introduced the program called „treasure hunt‟ where all 

site managers get together to visit the factory on weekend and walk around with a number of 

check- lists and note on energy management system (PC, 2011c). The program is 

implemented to investigate the processes in the factory at the weekend as evident found that, 

comparing to the maximum load when all operation are running, 35% of energy consumption 

is spent on the weekend when no production (PC, 2011c). The result obtained from treasure 

hunt survey program has helped some factories to reduce the energy consumption up to 50% 

from better management of operations (PC, 2011c).  

The interviewees also added that this is really a little idea that resulted in significant energy 

saving but it really need a strong focus and awareness of local management. In some factory, 

the issue end up in the replacing of the inefficient lighting with a better one but the local shop 

may offer the price that they cannot afford so they may need to consult the global operations 

to find best supplier on this. So it this case we can see that it is much depends on how 

operational unit manage to keep their energy consumption low. In some area, they may do it 

locally and to some aspect they may need to work together on the global scale to getting 

improvement (PC, 2011d). Another focus also paid to raising employee engagement where 

different philosophy applies to various place in the world such as in North America where 
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they have formulated it through the engineering approach where replacing of old lighting 

with new energy efficient system are found as novel solutions and later have been applied to 

all manufacturing in the region. In Europe, they tend to prefer employee approach where they 

promote environmental awareness among their employees to build sense of engagement to 

reduce energy consumption (PC, 2011c). Electrolux also create a global workshop to allow 

group management in different region to exchange their view,  idea, and experience on their 

action plan to enlighten the knowledge for further improvement (PC, 2011c).  

The Green Spirit Program with the first focus on energy target is found as effective system 

for Electrolux. To date, the recent sustainability report show direct and indirect energy-

efficient by 25% lower from the base year and are believe to meet the goal in the target year 

of 2012 (Electrolux, 2011d). At the end of this year, they are going to apply it to another 

targets in the future, principles and procedures will be the same but some adaptation may 

needed to suit with different targets such as water consumption and transportation emissions. 

 Water consumption program 

As a part of their green spirit program, Electrolux looked at areas of water consumption and 

reviewed how this could be improved upon to make the factory more water-efficient. The 

water efficient strategy has translated into action, firstly at the refrigerator manufacturing 

sites in Australia (PC, 2011d). The water assessment system has been conducted to monitor 

how the factory manages their water, they also investigate into the level of cleanliness of 

water because each production process requires different level of water cleanliness therefore 

it has been taking to consideration if any improvement can be make. Local management 

along with global operation manufacturing division have adopted the solution to reduce water 

consumption by introducing rain water harvesting system for using in paint shop (PC, 

2011d). Normally, water supply by authorized does not clean enough to use in some 

production process and the company need to purify it before supply to the factory then these 

water goes to use in the factory‟s toilet. After the introduction of water-efficient program, the 

management attempted to find another solution to deal with used water. They have developed 

a more advanced water recycle system (PC, 2011d). The used water, instead of recycling to 

use in the factory‟s toilet, they will go through the recycle system and supply to use in the 

production process again and as a result the significant in water consumption reduction was 

achieved (PC, 2011d). 

5.3.5 Drivers  

This section described various drivers positively influenced on the establishment of eco-

innovation programs along the process of Electrolux refrigerators production system.  

Competitors  

Being the second largest manufacturer of major appliances in Europe, Electrolux see 

environmental performance as a source to gain competitive advantage and long-term growth 

and has long been working on improving their environment performance as value adding 

offer to their customers (Electrolux, 2008). The strong reputation on environmental concerns 

is a strong source of competitiveness for Electrolux and help them differentiate their brand 



42 
 

out of competitors by opening own market segment on green home appliances. The 

interviewee suggested that Electrolux environment culture believe to strengthen their brand 

position as a Swedish heritage brand and their customer should ensure that anytime they buy 

Electrolux products, they do good thing for the environment which may brought loyalty 

afterwards. 

Customers 

Research conducted by Smith (2008) claimed that customer is one of the key potential e 

driver and likely to have more influence on the company regarding environmental aspects. 

Evident found that consumers communicate environmental information to Electrolux through 

direct contact or through their purchasing of products. Result obtained from consumer survey 

in 2007 reveals the increasing and high environmental awareness from consumer in European 

countries (Electrolux, 2008) in which 70% of respondents were extremely concerned about 

the environment, 68% of respondents considered themselves increasing more 

environmentally conscious. Electrolux also communicates environmental information to 

consumers by providing tips on efficient use of their home appliances on the website to 

encourage efficient use of their appliance during the use phase (Electrolux, 2008).  

Suppliers 

The environmental policy and labor standards are mandatory for more than 3,800 suppliers of 

Electrolux located around the world. The integrated of Electrolux code of conduct and 

environmental policy to the company‟s supply chain is a part of responsible sourcing 

program which aim at build transparent business relationships and improve labor and 

environmental condition (Electrolux, 2009a). Evident obtained from interviewee (PC, 2011c) 

claimed that supplier have a role in affecting the environmental performance by promoting 

new materials and components with lower environmental impact.  

Investors 

Electrolux is publically traded and investors to collect feedback and attitude of employees, 

investors, financial analysts toward company‟s commitment and direction. One of the 

Electrolux‟s investor AB has spoken publically about the important role of improving 

products and processes in addressing climate change (Electrolux, 2009a). Further evident 

found from Smith (2008), who has conducted an interviewed with Electrolux global 

sustainability affairs coordinator, where he claims that sustainability is high priorities 

concerns on the agenda for investors, sometimes investors come up with specific questions 

regarding certain substances in products.  

Employees  

From the interviewees, the environmental culture of Electrolux has contributed to create 

sense of commitment among their employees as well as making the company more attractive 

as an employer (PC, 2011c). In 2007, Electrolux have conducted a number of surveys to rank 

the top concern issue to measure commitment and understanding of company‟s goals. The 

surveys were conducted to around 5,000 employees. A significant number of employees 
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claimed that sustainability issues as their greatest concern (Electrolux, 2009a). Employees 

can communicate and suggest improvements to management through a web-based employee 

survey tool to which having more than 10,000 participants in 2007 (Electrolux, 2009a).  

Government 

With the environmental policy “to taking a proactive approach regarding environmental 

legislation that affects our business” Electrolux is affected by legislators at international, 

regional and national levels. The organization of Economic Cooperation and Development is 

mentioned as one of the powerful motivators behind the establishment of Electrolux global 

environmental policy and code of conduct (Electrolux, 2009a). At regional level, Electrolux 

strive and improve their business units in different location to compliance with local 

legislation and core declarations of local government. A range of legislative measures have 

been sat to address the chemical use in manufacturing, energy efficiency, and end of life 

treatment. Evident found that Electrolux have launched several campaigns to strive 

manufacturing factories to meet local legal requirement and environmental legislation. The 

global legislations that effect on Electrolux manufacturing operation units include the RoHS 

Directive, WEEE Directive, and ISO14001. 

WEEE Directive 

The Waste Electrical and Electronic Equipment Directive (2002/96/EC) came into force in 

2007 to encourage environmental performance improvement o f businesses that manufacture, 

supply, use, recycle, and recover electronic equipment.  

RoHS Directive 

The EU Directive on the use of certain Restriction of Hazardous Substances  (2002/95/EC) 

imposed the restriction to several chemical substances in materials that believe to harmful 

environmental, pollute landfills, and dangerous in terms of occupational exposure during 

manufacturing and recycling. The manufacture must control the use of specific hazardous 

materials in the manufacture of electrical and electronic that contains these six substances 

namely; lead mercury, cadmium, hexavalent chromium, and two groups of brominates frame 

retardants in order to pass RoHS compliance (RoHSGuide.com, 2011). To fulfill the RoHS 

Directive required Electrolux to modify many of its products and processes, mainly through 

the elimination of lead (Electrolux, 2006)). RoHS Directive is the legislative paradigm for the 

establishment of Electrolux Restricted Materials List.  

ISO14001 

ISO14001 was first published in 1996 to specify the actual requirements of environmental 

aspects which the organization has control and can be expected to improve environmental 

performance (ISO14000, 2002). Later ISO14001 has become well known and accepted 

internationally as a roadmap to effectively carry out environmental management system 

(EMS) with delicate balance between maintaining profitability and reducing environmental 

impact. The ISO14001 is mandatory for all manufacturers that get their product sold in EU 

market (PC, 2011c). 
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Society 

According to the interviewee , the greatest motivation of being actively to environmental 

issues of Electrolux derive from what the interviewee called „Electrolux DNA‟, it is a heart of 

Electrolux to act as green company as they do believe it is what a good corporate citizen 

should do (PC, 2011c). He further claimed that “ when Electrolux making strategy towards 

governance, they always want to push the environmental legislation to be as tough as possible 

because the tougher it is, the more it will benefit Electrolux as a company and even if they do 

not enforce it, Electrolux will do it any way ” (PC, 2011c).  

NGOs 

Environmental NGOs such as WWF and Greenpeace have an impact on Electrolux. The 

interviewee claimed that when it comes environmental target setting. Electrolux must 

carefully consider the feedback from NGOS so they ensure that their environmental policy 

and implemented target are met the expectation of NGOs to avoid displeasure that might 

negatively affect the company (PC, 2011c). To create effective solutions or technology in 

terms of environment, Electrolux also work closely with a number of NGOs such as WWF 

and Greenpeace in order to share and exchange knowledge in the areas that is relevant such 

as chemical and recycling (PC, 2011c). 

5.3.6 Procedures 

The procedure in which Electrolux achieve the eco- innovation processes could be described 

into two perspectives; the eco- innovation in process and in products.  

Eco-innovation in process  

Electrolux environmental management system is a group-wide process built on the Electrolux 

sustainability policy that is formulated by group of sustainability affairs. The environmental 

policy will be reviewed annually to see whether it still valid or need any changes to fit with 

ongoing corporate situations (PC, 2011c). The meeting is formed with the global 

sustainability affair, CEO, global management board, and regional business director, are gone 

through a type of discussion regards environmental issues and corporate directions. Each of 

the sustainability policy is carry out by individual or as they called „policy owner‟ sometimes 

owned by individual board of Electrolux or H&R or other teams depends on the issue. 

Normally, environmental policy will be under the responsibility of the head of global 

sustainability affair (PC, 2011c). However, when it comes to revision, it must be taken in a 

group management board of the organization. Each sustainability affair member will be 

assigned to take whole responsible for a specific area of the policy. The person must ensure 

that his/her policy is recognized by the group business sectors and that they actively working 

accordingly to the target on the group level, regional level, and plant level from tracking data, 

giving knowledge, enforcing implementation, and making assessment (PC, 2011c). The 

global sustainability team also needs to keep records and report the performance from all 

manufacturing operation units to the group management so they could observe the progress. 

If the unit does not meet the goal then it is also a sustainab ility affairs duty to investigate at 

the plant or get consult with the head of units regards the problems. So the global 
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sustainability affairs could say as having critical role in pushing all policies and procedures of 

different environmental targets within the sustainability areas (PC, 2011c).  As describe in the 

earlier section, when it comes to practice, Electrolux stipulate and monitor the process of 

environmental implementation through internal systems namely Electrolux Manufacturing 

System and Green Spirit Program. Both were developed by the global sustainability affairs 

and have a shared goal which is to challenge all Electrolux operational units from office, 

manufacturing, production, warehouse to develop new technologies or techniques that help 

minimize environmental impact in terms of resource utilization, energy and water 

consumption, carbon emission, waste, and pollution in all business processes (PC, 2011c).  

Another proactive step that Electrolux has undertaken was through the revision of WEEE 

Directive. First, the WEEE mandated a push recycling system that all the electronic 

producers should share the same burden on cost to recycle end-of- life products, every 

producers was agree except Electrolux (PC, 2011d). The reason behind is that Electrolux 

already established the internal system to take care of their materials for ensuring that all 

Electrolux products can easily reassembly and recycle so in this case they did not find it fair 

to pay for other producer who may not aware of this. Therefore, Electrolux has run through 

legislative processes with EU commissions regards this subject. In 2005, EU commission 

announced a revision of WEEE Directive from collective producer responsibility to 

individual producer responsibility for recycle of used products according to Electrolux 

demand. This was remarkable and was a turning point of the industry which shows how 

Electrolux deal with the environment in international forum (PC, 2011d).  

Eco-innovation in product 

To achieving the green initiative strategy, Electrolux not only involved eco- innovation in 

process to make their factories run at most effective and efficiency, they also need to get the 

R&D and design teams into the green action plan. Even the target is to develop greener 

process but it always involving the modification in products to suit with new greening 

technology in production. For example, the conversion of greener chemicals or materials may 

not a redesign of products. Therefore, there must be a system that gets purchasing, R&D, 

product design, and manufacturing to work closely together (PC, 2011c). In this case, 

Electrolux does it through the product management floor approach (PMF). This robust 

system consolidates the business strategy and environmental strategy into a new product 

development process that all R&D must respect to ensure that the design of new product is fit 

in terms of environmental aspects. Through, PMF, R&D must follow certain steps in the 

process include review and check- list on the green criteria. 

5.3.7 Actors 

Group management  

At the top management level, group managements are responsible to determine the strategic 

direction of the organization. Even if they are not much affecting on eco- innovation process 

but their visions and leaderships have been underpinned the achieveme nt of many 

Electrolux‟s environmental programs. The importance of environment issues often included 
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in CEO and top group manager statements on company‟s public material. When making 

strategic decisions about environmental issues, group management is direct ly influenced by 

investors and assisted by group sustainability affairs.  

Group sustainability affair 

Group of sustainability affair operate globally developing and issuing policies and procedures 

regards environmental issues. Currently, there are seven people working within the team 

include head director. As described earlier, each member is responsible to achieve specific 

areas of the sustainability policies include environmental policy. The person takes whole 

responsibility from kick off the initiative, p lanning, implementing, monitoring, and 

evaluating (PC, 2011c). The group also provides expertise and training to issues that are most 

relevant to their business. Since the company is taking step to becoming more single unit, the 

group are now also working on establish common Electrolux principles to create a culture of 

engagement. Currently, the team‟s main focuses are on; green spirit program, product 

excellence, responsible sourcing, communication, and work conduct (PC, 2011c).  

Environmental champions 

Environmental champions defined as employee outside environmental management functions 

who are recognized as only few within the organization. Environmental champions are said to 

foster awareness and enthusiasm about environment aspects among employees. Evide nt was 

found from the case of product design improvement in manufacturing plants in Latin 

America. The idea behind are come from common employee working within operation and 

process who suggested the replacement of metal components to silicon in order to reduce 

product damage and improve environmental performance (Electrolux, 2011e). This indicated 

that sometimes regular employee can make big change from their experience in real work 

situations.  

Regional management 

The regional management playing role to achieve eco- innovation process in terms of creating 

awareness, monitoring progress, and checking performance of all their manufacturing sites to 

ensure that they are live up to achieve the target (PC, 2011c). One person from the global 

management will be assigned as a consultant to help them keeping on track.  

Local management 

When it comes to plant level, the local management team responsible for developing the 

voluntary action plan and make sure that all employees are engaged to achieve the target. 

They must develop an approach to make their people understand the objective and commit to 

whatever they are doing. Each unit also needs to have an environmental health and safety 

staff and green spirit leader who will take care of different environmental aspects and make 

sure that the action plan is properly implemented (PC, 2011c).  
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Regular employee 

Employee is the most important part to help Electrolux achieve eco-innovation processes. 

The training programs are run to ensure that employee has sufficient knowledge and skills to 

perform the daily jobs in a most efficient way. Training and the contribution of employees on 

experience and knowledge transfer also found as critically important to help Electrolux 

identify problem and improve the system (Electrolux, 2011d). 

5.3.8 Indicator 

To ensure that all manufacturing improvement programs have managed to meet its target, 

Electrolux addressed key environmental indicators to monitor the manufacturing operation‟s 

sustainability work and business result. The indicator system is applied to all manufacturing 

units on both local and global basic using various tools to assess each production facility. Site 

measurements are the standard program used to monitor environmental issues at production 

units by measuring the performance in relation to added value (Electrolux, 2009b). The 

calculation approach based on World Resources Institute environmental accounting and 

calculation tools. Recently, tracking key performance through KPIs has shown continuous 

improvement effort on energy efficiency, factory emissions, waste generation, and hazardous 

materials handling. Electrolux also adopted the environmental performance assessment 

(EPA) to monitor how environment is managed at each production process and facility 

(Electrolux, 2009b). 

5.4 Toshiba Consumer Products (Thailand) 

The following section covers the brief information about Toshiba Consumer Products 

(Thailand) its general information, business operations, and organizational structure.  

5.4.1 Overview 

Toshiba group is a Japanese multinational conglomerate corporation. Apart from home 

appliances, their main business in high technology products, electronic devices and 

components, and infrastructure systems. The company was firstly found in 1875 but it was  

not until 1978 that two companies decided to merge and established the official name which 

soon well known as „Toshiba‟ (Toshiba, 2011a).   

Toshiba Consumer Products (Thailand) is large-size manufacturer located at Bangkadi 

Industrial Park (BIP) in Pathumthani province of Thailand. The company found in 1989, 

firstly it responsible for manufacturing air-conditioners and refrigerator as supplier to 

Toshiba Cooperation. After the restructuring of Toshiba structure and business strategies, 

now Toshiba Consumer Products (Thailand) is a major manufacturing unit of household 

refrigerator and washing machine under Toshiba Consumer Electronics Holdings 

Corporation, a leader company of Toshiba home appliance business group (PC, 2011a). 

Every year the company manufactures more than 120,000 refrigerators. Among these 

numbers, 95% of the products are finished goods that export to many countries mainly in 

Middle east countries and 5% are semi-finished goods that will be finalized assembly in 

Vietnam (PC, 2011a). 
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5.4.2 Organizational Structure 

Currently, Toshiba Cooperation employs 204,000 employees in 30 countries around the 

world (Toshiba, 2011b). The global headquarter is in Tokyo Japan where all of top 

management and corporate divisions are located. In-house companies are split into four 

products group include digital products segment, electronic devices segment, social 

infrastructure segment, and home appliance segment (Toshiba, 2011b). Each products group 

composed of several companies that manufacture and commercialize products to supply 

Toshiba. Since Toshiba has undergone restructure in 1999, now each company in the 

business segments has average freedom to operate as a single entity. Toshiba Consumer 

Electronics Holdings Corporation as a main supplier home appliance products to Toshiba 

Cooperation has revised organization structure in 2008 to allow faster decision making and 

increase business efficiency (Ikematsu and Monozukuri, 2008).  

As one of the subsidiaries to Toshiba Consumer Electronics Holdings Corporation, Toshiba 

Consumer Products (Thailand) embraces most of the management schemes and business 

strategies from its parent company. Currently, they employ about 5,000 employees where the 

CEO is Japanese and has been promoted from the Toshiba Cooperation in Japan. According 

to the personal interview, the company acquired bureaucratic structure where all divisions 

need to report to the CEO, where he will be summarized all the issues and report to the 

headquarter office in Japan (PC, 2011a). The organizational structure is composed of two 

main functions. The first function is administration office where all general affairs are 

operated, and the second function is production department which separate into refrigerator 

production and washing machine production (PC, 2011b). There are about 2,000 people 

working in refrigerator production division solely, of which are such as engineers, 

procurement, quality control, business division, and line divisions (PC, 2011b). Group of 

people working within divisions need to be subordinate to top manager in each entity. The 

chain of command is normally applied when work is assigned and chance to work in a cross 

functional team is rare (PC, 2011b).  

5.4.3 The environment 

The following section explains Toshiba‟s aspect in relation to environmental issues, the 

company‟s significant environmental program and how they manage it.  

Environmental strategy 

Following the global environmental policies of Toshiba Cooperation, Toshiba Consumer 

Products (Thailand) is committed to execute environmental management plan to make 

concerted effort in promoting environmental protection throughout its business activities and 

with respect to its products by pursuing creation of complying with applicable corporate, 

environmental legislative and regulatory requirements in accordance with Toshiba group‟s 

environmental vision and local governance. Toshiba Consumer Products (Thailand) is the 

leader among companies in Bangkadi Industrial Park that apply green manufacturing system 

as a major environmental strategy to improve their environmental performance (PC, 2011e).   
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5.4.4 Managing environmental aspects 

Group environmental policy 

Since 1993 that Toshiba Cooperation has formulated environmental plans as global guided 

manual to its group companies for making a positive contribution to society (Toshiba, 

2011d). To date, Toshiba Cooperation formulated global environmental management which 

outline the specific environmental protection activities in three main aspects include greening 

in process, products, and technology concerning issues such as assessing environmental 

impacts and prevention of pollution, complying regional environmental standards and 

regulations, improving the efficient use of resource in products and business processes, and 

enhancing employee environmental protection awareness (Toshiba, 2011c). All member 

companies of the group are responsible to reduce environmental impacts of all business 

processes, encompassing design, manufacturing, logistics, sale, and disposal, with a particular 

focus on the prevention of global warming, efficient utilization of resources and control of 

chemical substances. These basic policies must be communicated to all employees so they all 

together can work to achieve these purposes (Toshiba, 2011d).  

Environmental management structure 

Toshiba has developed its own management structure to strengthening that their in-house 

companies are contributed to promote environmental policies. The basic instructions of 

environmental management manual are delivered by the collaboration of corporate senior 

executive vice president and corporate environment officer (Toshiba, 2011d). Then these 

instructions will be given to presidents and CEOs of in-house companies that after 

implementation of various measures to promote environmental management, it later being 

communicated to all employees within the organization. Moreover, Toshiba Cooperation has 

also provide support for in-house companies in developing effective environmental strategies 

by assigning their corporate regional headquarters located in Europe, the U.S., China, and 

Asia-Oceania to share information on environmental policies and regulation in each region 

(Toshiba, 2011c). 

Initiative for environmental impacts 

In line with the Toshiba Group‟s policy for the environment, Toshiba Consumer Products 

(Thailand) is committed to manufacture and deliver electric household appliance in a manner 

that minimize the environmental impacts. The environmental sustainability system basically 

measured by ISO 14001 standards in which the company is certified since 1998 aims at 

ensuring local legal compliance and management environmental structure of the organization 

(PC, 2011b).  
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As a tool for manage and analyze environmental impacts from business operations, an 

environmental initiative framework is developed in order to promote environmental activities 

at business operations in respect to three perspectives include; mitigation of climate change, 

management of chemicals, and efficient use of resources. The detailed information of 

environmental practices in each perspective is briefly shown below ( Toshiba Consumers 

Products (Thailand), (2010). According to the environmental initiative framework, all 

environmental activities will be broadly discussed into two separated business activities; 

material impact and manufacturing process impact.  

Material impact 

The phenomenon of climate change has strived Toshiba to be more enthusiastic about 

realizing their materials and chemical substances impact of the environment. Their priorities 

on preventing of global warming were paid to reduction of greenhouse gas emissions and 

ozone-depleting substances. 

Introduction of alternative non-global warming substance 

Previously, Toshiba Consumer Products (Thailand) has been extensively used of ozone-

depleting substances namely chlorofluorocarbons (CFCs) and trichloroethane as refrigerants 

and blowing agent insulator in their refrigerator production. After Toshiba Cooperation 

announced global environmental management to strive group companies to being more 

harmony with the environment, the company has adopted new substances that significantly 

reduce the use of these ozone-depleting substances (PC, 2011b). Firstly, the company has 

Figure 16: Toshiba Consumer Products (Thailand) environmental aspects  

Source: Toshiba Consumer Products Thailand (2010) 
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replaced CFC with HCFCs substances that not harmful to ozone layer but being powerful 

global warming gases. After the Montreal Protocol agreement in 1987 that phasing out 

production of global warming substances, the HFC-134A was introduced in 2001 as a 

replacement of HCFCs which reduce ozone-depletion capacity by over 95% and still in use 

today (PC, 2011b).  

The environmental conscious effort also found in the transformation of blowing agents 

insulation. The company has transitioned from using the older CFC-containing insulation to 

HCFCs and cyclopentane in 2005 as a new foam-blowing agent to fill up space between the 

exterior and interior cabinet of its refrigerator products (PC, 2011f). These new substances 

are believed to release less green gas emissions. By using new greener foam insulating 

technology, the company not only has great contributions to sustaining manufacturing 

process by helping cuts the facility‟s emission by up to 30 percent but also but also makes the 

refrigerators themselves more energy-efficient (PC, 2011f). 

Reducing Restricted chemical materials through RoHS Directive 

Toshiba Consumer Products (Thailand) managed to reduce the use of restricted chemical 

substance through complying themselves with RoHS Directive (PC, 2011a). All materials 

and components are controlled under the European RoHS Directive which stands for 

Restriction of the Use of Certain Hazardous Substances as one of the environment standards. 

The material use for refrigerator components such as meta l, copper, plastic, which naturally 

are contained certain level of toxics that without property treatment can be harmful to human 

health or to the environment (National Measurement Office, 2011).  

According to the interviewee, the company is committed to meeting the requirements of the 

RoHS Directive since late 19th century in which their suppliers are informed about 11 

restricted materials that could not be delivered if it contains hazardous substances above the 

maximum concentration level (PC, 2011e). The lists have been adjusted in 2006 when the 

company started to export products to European countries and 5 additional restricted 

chemical substances are required to meet the environmental standards. Now the company is 

complying to 16 substances in order to meet RoHS conditions (PC, 2011e). With RoHS 

directive, the company ensures their materials are able to effectively recycling and recovery 

after the end of the life cycle and do not produce huge amounts of toxic or waste. Although 

these materials are more expensive than standard material use in the market but the company 

continue to strict to the RoHS Compliance as their dedication to improve the environment 

(PC, 2011e). To ensure that their material and parts are reduce dangerous impact to people 

who work with it and to the consumer when the products are completed and launch to the 

market. 

Processing impact 

Apart from taking proactive strategy toward preventing of global warming, Toshiba also 

contribute to improving efficiency of manufacturing facilities and processes in order to create 

sustainable society. To maintain serious efforts to reduce environmental impact, all Toshiba 

in-house companies include Toshiba Consumer Products (Thailand) are committed to 
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environmental measure under the Toshiba group standards of conduct (PC, 2011f). 

Manufacturing activities at plant sites such as resource and energy consumption, water 

discharges, waste generation, and pollution treatment are monitors through standard internal 

indicators and each plant unit responsible for implementing voluntary environmental plan to 

achieve high-efficiency production equipment and processes.  

Resource and energy efficiency 

To efficient the utilization of limited resource and contribute to global environmental 

production, Toshiba Consumer Products is promoting environmental practices as a 

contribution to global environmental protection. The activities aim to maximize the use of 

resource and seeking for alternative energy source as a contribution to reduce impact to the 

environment (PC, 2011f). The raising price of fossil fuels energy and the need to prevent 

global warming boost the need of the company for better alternative energy, Toshiba 

Consumer Product has initiated a solar power system as an initial effort to seek for an 

alternative energy source. To date, around 30 solar panels are installed to generate a form of 

energy that pump water supply use in the factory (PC, 2011f).  The interview claimed that 

sunlight is clean and non-fossil energy source. It helps reduce Co2 emissions and support 

ecological efforts as a truly environmental conscious innovation. However, the interviewee 

claimed that the solar power technology was only a trial project and will not be putting into 

implementation in the near future due to lacking of financial support (PC, 2011f).  

Toshiba Consumer Products (Thailand) enacted energy saving measures for production 

equipment. In the production, the company manages to reduce energy by integrating all 

general refrigerator processing and layout jobs into single line (PC, 2011e). The preassembly 

of fridge cabinet, cabinet foaming, refrigerant injection machine, compressor‟s sealing and 

welding, final assembly, fridge safety inspection and packaging are integrated into one line 

section (PC, 2011e). The modification of job shop help eliminate the need for transport of 

parts and equipments between processes because it requires less time and power result in 

improving energy efficiency. In order to keep all factory machineries in good conditions to 

prevent leakage or damage that may cause increasing in electricity and resources, the 

company has developed a consistent observation process to investigate if the tools a nd 

equipments are run in a most efficient way. To reduce the usage of wooden and paper boxes, 

components and finished products are packed only when completely assembly rather than 

individually (PC, 2011e).  

In term of water efficiency, the water efficient utilities and additional devices to enable the 

use of recycled water are installed at the factory‟s lavatories to reduce water consumption 

(PC, 2011f). Employees also strive to save water in the lavatory. For increasing efficiency 

use of resource in the office, office employees were encourage to consider when they using 

office utilities and resources. For example, they promote their employees to recycle paper and 

print double sided where possible. Employees must turn off lights as well as computers when 

they are not needed. The control of air-conditioner temperature is measured to ensure highly 

efficient used. For lighting system, the company has converted to use energy efficient 

lighting technology that can save to 70% energy, reduce necessary lamp replacements and 

improve the light quality to help save worker‟s health (PC, 2011e).  
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Waste management 

The company launching the campaign „Reduce,Reuse, and Recycle, to reduce wastage in all 

production activities (Toshiba Consumer Products (Thailand), 2010). The company also 

reduces the environmental load of transporting the products by switching from diesel fuel to 

natural gas vehicle (NGV) that produces less co2 and more economic efficiency, helping 

company reduce cost on transportation. Waste discharged from inside the factory will be 

collected and outsource for recycling process. Office waste paper, packaging and shrink wrap 

is also collected for recycling (PC, 2011f). Through garbage sorting, the company can reduce 

waste and emissions through the diligent efforts of every employee. The incineration of 

sludge and paint flakes are collected and sell for further recycling (PC, 2011f).  

5.4.5 Driver 

Customers 

From the consumer survey conducted by Toshiba indicated that more than 40% of their 

customers consider eco-consciousness, these customers select appliances such as refrigerators 

and air conditioners based on quality, performance and their own eco-efficiency basis. In this 

case, consumers become important driver for the company when dealing with environmental 

challenges. Innovating greener products are believed to satisfy the emerging need of green 

consumers and help them select environmental conscious products more easily (Toshiba, 

2010). Customer help Toshiba strengthen environmental effort through communication 

channel such as internet and phone where they share views and user experience.   

Competitors  

For the home appliance business, Toshiba see environmental technologies as a source 

competitive force and tool for competitive advantage. Evident found from the public 

information indicate that the company managing ecological variables not only for being 

responsible to the society but also for being able to compete in a wider scale of market and 

attract new group of ecological orientation customer (PC, 2011b).  

Suppliers  

From the interview, Suppliers contribute to Toshiba environmental effort through green 

procurement system. Suppliers are responsible to support environmentally conscious parts, 

components and raw materials for manufacturing unit (PC, 2011e).  

Regulations 

Being a Thai manufacturer and exporter of electronic products, Toshiba Consumer Products 

(Thailand) must coordinate with both national and international law and regulations.  

Thailand has executed the first promulgation of National Quality Enhancement and 

Conservation Act in 1975 (Kititasnasorchai and Tasneeyanond, 2000). A number of 

government agencies are responsible to monitor and control environmental activities such as 

pollution generation, water management, and hazardous substances. In 1992 a new 
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Environmental Act were issued to reform the management measures and expand 

responsibilities to cover Factories Act (Kititasnasorchai and Tasneeyanond, 2000). Under this 

new Act, Thai manufacturer are forced to improve their waste management as greater 

penalties and fines on pollution producers are imposed. The environment Act has been 

translated into policies in 1997 when government decided to integrate environmental policies 

to the national economic and social development plan as an attempt to strive environmental 

conscious and enhance environmental quality among people in the society (Thasanee, n.d.). 

Currently, the environmental policies has a mainly focus on promote and encourage public 

participation in maintenance and balanced exploitation of resources and biological diversity 

together with preserving the quality of the environment and elimination of pollution that can 

be negatively affect public health and quality of life by acquiring the ISO standards as 

management approach. These laws and government policies has become fundamental for 

Toshiba Consumer Products (Thailand) to direct its internal environmental strategies and 

develop its environmental assessment as a grateful of social kindness (Toshiba Consumer 

Products (Thailand), 2010). Major standards that the company has been complying are ISO 

14001 and RoHS Directive. 

ISO14001 

ISO14001 was first published in 1996 to specify the actual requirements of environmental 

aspects which the organization has control and can be expected to improve environmental 

performance (ISo14000, 2002). Later ISO14001 has become well known and accepted 

internationally as a roadmap to effectively carry out environmental management system 

(EMS) with delicate balance between maintaining profitability and reducing environmental 

impact. By committing to ISO14001, Toshiba Consumer Products (Thailand) is able to 

achieve its environmental goals by setting objectives for improvement, planning 

improvement programs, implementing it into operations, and measuring the performance.  

RoHS Directive 

RoHS Directive is another major standards that Toshiba Consumer Products (Thailand) have 

committed to control the use of hazardous substances in its refrigerator materials and parts in 

order to reduce chemical that subjects to greenhouse gas emissions and harmful to 

environment. The RoHS compliance required the modification of many of supply materials, 

mainly through the reduction of mercury and lead in all refrigerator‟s materials and parts (PC, 

2011e). 

5.4.6 Procedures 

Toshiba Group puts forward their environmental effort through the group environmental 

vision 2050, which stated the need to create new and enriched value solutions while 

minimizing environmental impacts (Toshiba, 2011c). First, they have conducted a life-cycle 

assessment as a tool to measure the impact of their products from procurement, 

manufacturing, logistics, disposal, and recycling. The result of life cycle indicator found that  

environmental impacts of production account for approximately 20% of the total 

environmental impacts throughout their life cycle (Toshiba, 2011c). According to this result, 
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Toshiba has developed an eco-efficiency indicator, known internally as Factor T (Toshiba, 

2011e). The factor represents a degree of improvement of eco-efficiency of a product subject 

to assessment, relative to the eco-efficiency of the benchmark product. Various calculation 

methods are applied to determine the eco-efficiency and factor depending on the type of 

business and individual companies (Toshiba, 2011e).  

To ensure that every group unit are working toward the same direction, basic environmental 

policy were implemented by the collaboration of corporate senior executive vice preside nt 

and corporate environment officer as a global standard for the group companies and in-house 

companies to manage environmental aspects. The global environmental department has 

formed since 1988 as an exclusively unit devote to environment issues at business operations 

of all Toshiba companies (Toshiba, 2001). The policy contains numeral targets are sat and all 

business units are strived to take proactive step toward environmental improvement with the 

„green‟ initiatives that cover the three broad business activities include greening of process, 

greening of products, and greening by technology. These policies will be given to all to 

presidents and CEOs of in-house companies (Toshiba, 2011f).  

At practical level, each in-house company is responsible to develop their own voluntary 

environmental action plan to achieve these targets. Toshiba Cooperation has also provide 

support for in-house companies in developing effective environmental strategies by assigning 

their corporate regional headquarters located in Europe, the U.S., China, and Asia-Oceania to 

share information on environmental policies and regulation in each region (Toshiba, 2011c). 

ISO14001 system has been sat as the standard that every in-house company must work with 

as a minimum legal compliance. The first voluntary environmental plan was introduced in 

1993 with a specific environmental activities and targets (Toshiba, 2011f).  

Currently, Toshiba are on the way of achieving the Forth voluntary environmental plan that 

was implemented in 2005 with a target year in 2012 (Toshiba, 2011f). In response to group 

environmental visions and policies, Toshiba Consumer Product (Thailand) committed to 

achieve the greening in process target from three perspectives: mitigation of climate change, 

management of chemicals, and efficient use of resource (Toshiba Consumer Products, 2010). 

The company has established their own voluntary environmental action plan respect to reduce 

environmental impact in terms of energy consumption, Co2 emissions, and waste 

management where the initiative is paid to improved efficiency of manufacturing facilities 

and processes. To ensure that these initiatives will be well organized and integrated, the 

environment and safety department is responsible to monitor and measure all aspects of the  

environmental activities at the plant, from implement the environmental activities, keep 

tracking performance, give training to employee, give consultant to the local management, 

and conduct environmental report (PC, 2011f). The environmental activities that the company 

has been performed recently have been described in the previous section. To ensure that all 

in-house companies are working according to achieve the target, each manufacturing site is 

responsible to conduct environmental report and send it to regional head operations for 

analysis method in order to improve the level of activities (Toshiba, 2011f).  

At global level, Toshiba group also develop a set of systems to promote the environmental 

challenge among their key companies and in-house companies. To effectively control the 
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environmental management, environment management information system was integrated 

into the system in order to collect and manage environmental data required for further 

environmental management improvement (Toshiba, 2011f). The data obtained from 

environmental site staffs and site audits such as energy consumption and waste generation are 

centrally managed. Through this system, global environmental operation can effectively 

control and monitor the performance of all group companies.  Moreover, to raise the 

employee engagement to the environmental activities, Toshiba also provide environmental 

education programs to their employees based on position (Toshiba, 2011f). The course 

curriculum composed of various programs depends on the needs of different occupational 

roles and specialties. Curriculums are reviewed annually in order to help employees share the 

latest information.   

5.4.7 Actors 

The corporate environmental management committee 

The corporate environmental management committee was formed as a group decision-

making organization regarding environmental management. Corporate boards are served as 

member and corporate environmental officer serve as chairperson of this committee. 

Committee‟s meeting are hold twice a year, attended by executive officers, environmental 

management officers of in-house and group companies, overseas environmental management, 

and regional directors (Toshiba, 2011g). Through the meeting, various environmental issues 

are discussed such as proposals, technological development, production and sales, as well as 

reviews of voluntary environment plans.  

Top management 

The president and CEO of Toshiba address environmental issue through their commitment 

statement. On the Toshiba public site, the current CEO and president Mr.Norio Sasaki, has 

explicitly express his strong motivation on the importance of being integrity (Toshiba, 

2011g). He also stressed that the whole organization should work cooperatively to take 

proper responsible to the environment as a part of good corporate citizen. The group of top 

management also responsible to supervise and giving instructions regards environmental 

issues to in-house companies and the presidents of key group companies altogether with 

environment management officers (Toshiba, 2011g). 

Corporate environmental management department 

Based in headquarter of Toshiba Cooperation in Japan, the environmental management 

department is involved in the development and implementation of corporate environmental 

policies. Not only taking role in formulating and strengthening specific strategies for 

environmental management throughout all companies, they also provide an important step 

between the global corporate policy and practical operational measures (Toshiba, 2011g). 

The group also runs a corporate environmental management promotion organization, which is 

a cross-functional team supervised by the corporate environmental officer to give support for 

Toshiba group‟s businesses and services from environmental perspectives.  
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Regional management 

To strengthen the formulation of environmental policy, Toshiba Group has assigned each 

corporate regional headquarter to collect and share information on environmental policies and 

regulations in each region as well as provide cooperation and support for group companies in 

developing effective environmental strategies (Toshiba, 2011g). Each regional headquarter 

also have auditing office to train local auditors when it comes to environmental audit system.  

Local management (in-house company) 

Local management team of Toshiba key and in-house companies have full liability to develop 

their own strategy or action plan for both short-term and long-term to proactively support 

environmental improvement in relevant areas, to ensure that their operation comply with 

ISO14001 as a global standard and national standards, laws, regulations, and industry 

guidelines and company rules related to the environment (Toshiba, 2011g). For Toshiba 

Consumer Products (Thailand), the presidents and environmental & safety division, currently 

have four staffs, work cooperatively to manage environmental aspect in business operations 

at all levels from r develop and revision of environment policy, conduct environment 

measurement and inspection, perform environmental impact assessment, and provide 

environmental training to employees (PC, 2011f).  

5.4.8 Indicators 

To tracking environmental management and action plan implementation at manufacturing 

sites, Toshibas has integrated Toshiba‟s internal audit system to global environmental 

management program in 1989 as indicator tools to measuring environmental practices at key 

group companies and in-house companies based on shop-floor approach (Toshiba, 2011h). 

The audit approach composed of four measurement categories; management system aud its 

(take care of environmental activity promotion system), on-site audits (take care of  levels of 

compliance with rules regarding environmental facilities), VPE audits (take care of 

achievement of goals set in voluntary plans), and technology audits (take care of product 

environment management system and environmental technology) (Toshiba, 2011h). All these 

multiple audit categories have been integrated into a single system since 2006. Through this 

system the amount of Co2 emissions, waste generation, chemical use, and other 

environmental programs are indicated for further improvement effort in order to achieve 

leading level of environmental performance. The group‟s audits are sent out to conduct the 

standard two times annually, each time for at least two days to check all these items at 

production sites (Toshiba, 2011h). The result obtained from audits system are reviewed and 

published annually available on their public materials.  (Toshiba, 2011c)  The results are 

reflected in the performance evaluation and award will be given annually to individual, group 

and office that have delivered outstanding performance regarding environmental management 

or development of environmentally conscious products, business processes and 

communication.  
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6   Analysis 

This section aims to fulfill research objectives by using the diagram proposed in section 4.2. 

The national innovation capability and key variables in eco-innovation activities in the case 

study are identified. Then the results are compared to answer the research question. 

6.1 National innovation capability 

This section aims to identify key factors of Thailand and Sweden that contribute to 

supporting eco- innovation system of each country. The significant characteristics are 

compared in the table below. 

                                      Country 

 

Factors 

Sweden Thailand 

Government   
 Innovation policies 

 R&D funding 

 Public research agencies 

 Linkage to private sector 

 
Clear objective 
Extensive 
Collaboration 
Strong 
 

 
Ambiguous direction 
Modest 
Conflict 
Weak 

Higher education  

 System 

 Teaching instruction 
 Diversity of graduates 

 
Highly developed system 
Teaching and researching 
Science, technology, medicine 

 
Developing system 
Mainly on teaching 
Human science 

Private sectors 

 Linkage to education sector 

 Characteristic 

 Technology acquired 
 

 
High 
Knowledge base 
Developed technology 
 

 
Lower 
Labor-intensive 
Imported technology 

Table 6.1 Analysis: National Innovation Capabilities 

Source: Own illustration 
 

6.1.1 The government 

When looking at the government effort, a noticeable difference was found in the level of 

intensity in which Swedish government and Thai government when dealing with innovation 

issues. The Swedish government has shown more effort on broadening the scope of S&T and 

innovation to cover in all aspects of the society, the significant effort was the execution of the 

policy called innovation Sweden (OECD, 2009a). Comparing to Thailand, Thai government 

was quite late in adding innovation issues into national agenda and the basic infrastructure 

was not strong enough to build up an effective system. The Swedish innovation policies have 

a straight focus on a particular area of development, policy maker and policy practitioner 

work cooperatively to achieve STI process.  With a weak system, Thai innovation policy said 

to be fragment and blurred distinction between policy formulation, implementation, 

evaluation, and funding lead to difficulties when those policies are carrying out into practice.  

Evident also presents on the proposition of R&D expenditure that the government invests to 

support the development of innovation capacity. Thai government has never spent more than 

1% of total GDP to develop national innovation system, which is consider very low 
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comparing to 3.85% of Sweden. This gap reflects significant differences in commitments to  

build STI promoting resources. When looking at the pattern of spending, a large portion of 

Swedish government fund went to develop overall educational system, Thai government 

tends to spend on basic research units, this reflect to the NIS performance. Swedish national 

innovation also presents a strong collaboration of public agencies where they developed 

shared vision to promote STI capabilities in various areas of improvement and 

diversification. Although large amount of STI agencies are found in Thailand, Thai public 

sectors seems to have face deep-roots problems from bureaucratic structure and power 

conflict among agencies arise from insufficient funding. Their attention was shift away from 

STI promotion to dealing with political conflicts and problem arise from fragmented 

structure. Comparing in size, Swedish public sector is smaller but their system is well 

developed. The funding system is partly equipped national public funding capital. Analyzing 

the collaboration of public sector and private sector in NIS, it is clear that Thailand national 

innovation system is more government- led where Swedish government has made attempts to 

facilitate more deep collaborations with the business sector. 

6.1.2 Higher education system 

The comparison of Thailand and Sweden highlights as many contrasts as similarities. Both 

countries have undertaken major destruction in order to reorganize the structure according to 

the ongoing trend and challenge. The challenge of the higher education reforms shows 

distinctive direction in the advancement of the higher education in Thailand and Sweden. At 

the time when the higher education system in Sweden are challenged by high technology, 

green movement, and intellectual movement, the Thai education system has been busy to 

escape from bureaucratic system. Comparing the role of private sector, Thailand considers 

being late comers in joining the private sector to developing higher education and they are 

not yet play a very important role as business sector in Sweden does. Comparing to the 

population size, both countries also consider having a large number of educational 

institutions that providing knowledge to people in various areas of academic disciplines but 

when looking to a particular areas of R&D involvement, Sweden educational system tend to 

has greater contribution to support NIS. Both countries have quire same level on education 

institute quantity compare to the size of population but the educational institution of both 

country are differed in terms of quality. The reasons may be derive from the lower capacity 

of Thai education institutions in science and technology specialization. The teaching method 

of high educational institutions may help explain this result. As Swedish universities main 

activities are providing teaching and researching, Thai educational curricular is mainly based 

on teaching so the research skills of students may consider lower than in Sweden.  

When looking at the research production of Sweden and Thailand, Swedish higher education 

sector had shown greater capacity, they produce more scientific research and publications 

that are well recognized internationally which may result from the association of industrial 

relevance. For Thailand, the research culture consider weak and most of published journals in 

such a field do not receive international recognition. The lower capacity of Thai educational 

system can be explained through the distribution of higher education student. Where Swedish 

higher graduated people are intended in the field of science and technology specialized which 
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said to effectively work on advancing STI progress, most of Thai higher graduate student are 

found in the field of social science. International environment also contr ibute to enhance 

Swedish higher education system as many of higher education program offer in English with 

significant international mobility of student from abroad, this strong international linkage 

contribute to develop Swedish NIS. In the opposite, most of the advanced education program 

in Thailand offer in Thai so it may explainable why Thailand is less recognized when it 

comes to research publications.  

6.1.3 Private sectors 

In terms of private sector, both countries exhibited a strong attribution to international trade 

where innovations are performed largely by a few numbers of multinational companies. 

Despite the distribution of innovation domination, differences are found in the role, core 

competency, and structure of the private sector. The Swedish highly developed education 

system has produced number skillful human resources to the labor market. These people were 

major drivers to develop the industry towards knowledge- intensive base. For Thailand, in the 

other way, industrial sector is mainly adopted from agricultural society and most firms have 

grown by labor- intensive focus due to large and low-cost labor market. The need to deepen 

technological capabilities for value added and product differentiation consider minimal as 

companies tend to focus on enhancing productivity capacity in terms of economic efficiency 

as their main source of competitiveness. Evident also show that the focus on technological 

development of Thailand is contrast with trajectories in Sweden. Most multinational 

companies in Thailand are formed through joint-ventures where foreign partners own 

technological know-how and financial resources. This may conclude that technology used in 

Thai business today relied more on importation of foreign technologies. Thus, shift away 

focus for Thai business people to invest in technological innovation and contribute to slow 

technological capability development of Thai national innovation system. Although Swedish 

industrial sector also composed of small number of multinational firms but these firms in fact 

are led by Swedish entrepreneurs with strong capacity to generate innovation. The 

technological capability of Thai NIS is also indicated by relatively low R&D funding support 

and the less important role of business sector to develop NIS. This is contrast to Sweden as 

Swedish private sector are said to be a great performer of innovation and becoming a main 

investor on national R&D.  

6.1.4 Summary 

Thailand national innovation system generally has shown lower level of capacity comparing 

to Sweden. Apart from lower economic performance of the countries, there are a number of 

problems that gradually shrink the effectiveness of Thai innovation system. The problems 

such as unclear innovation policy, weak linkage between actors, minimal role of education 

system and private sector, and lack of attention to upgrading technology and innovation, 

found as negatively effects on innovation performance. To overcoming such mentioned 

challenges, the government needs to strive collaboration and develop collective focus with a 

more systematic approach to initiate, stimulate, implement, and measure the national 

innovation process in order to increasing effective and efficient of Thai national innovation 

system. 
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6.2 Investigating Eco-Innovation Process 

This section aims to categorize the variables results obtained from the eco- innovation 

practices of Electrolux and Toshiba Consumers Products (Thailand) using the table format 

and rating system as mentioned earlier in section 4.2.2.  

6.2.1 Drivers  

The different drivers, for each company case are plotted against the classification of case by 

rating the importance of a particular factor to grasp what are the things that is critical or less 

critical to impact the eco-innovation achievement. All variable drivers are rated into three 

levels, significant important, minor important, and no important. Symbols have been added to 

the table as follows: Significant important represented by (), Minor important represented 

by (), No to Minor important represented by (), and No important represented by (  ).  

 
       Drivers 

 
 
 

 
 

Organization 
 

Market Industry Society 

C
u
st

o
m

er
s 

R
et

ai
le

rs
 

C
o
m

p
et

it
o
rs

 

S
u
p
p
li
er

s 

In
v
es

to
rs

 

E
m

p
lo

y
ee

s 

L
eg

is
la

to
r 

N
G

O
s 

E
n
v
ir

o
n
m

en
ta

l 

M
in

d
se

t 

 
Electrolux 

         

 

Toshiba 

         

Table 6.2 Analysis: Drivers 
Source: Own illustration  

 
For Electrolux, their eco- innovation efforts were significantly influenced by the company 

philosophy itself. A strong commitment of being green organization by reducing impact on 

environment as a part of good corporate citizen is found at the heart of the company DNA 

and reflects in all areas of their businesses include development of the eco- innovation 

manufacturing processes. Environment has always been carefully considered. Strong top 

management commitment and environmental mindset are significant drivers for several eco-

innovation processes.  

Some eco-innovation activities that have been implemented to refrigerator business could 

consider as voluntarily proactive actions that much ahead of legislations and competitors. We 

can see from the REACH Directive case. To voluntary compliance with REACH Directive, 

Electrolux must bear increasing cost burden in order to manage all their suppliers to meet 

with the requirements. Their actively environmental conservative also found at the 

development of internal Restricted Material List as a part to promote responsible sourcing 

program that enable them to effective control the use of risk material that could harmful to 

the environment. NGOs, legislations, and customers are found as minor important drivers in 
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terms of spurring eco-innovation. NGOs plays critical role in terms of driving the 

development of green material impact. Their effort was found in the transformation of 

refrigerant and blowing-agent foam insulator technology of Electrolux,  they did not only 

spur radical change in material impact of Electrolux refrigerator business but also mark a 

revolution step in the refrigerator industry. The legislations in different markets were highly 

influential in spurring the innovation process but since Electrolux takes proactive actions in 

terms of environment, their basic standards were developed to at least pass legislations at 

minimum level in all market and some novel eco-innovative activities are voluntary 

implemented so in this case, legislation was found as only minor importance to Electrolux‟s 

eco-innovation process achievement.  

Competitors, consumers, and suppliers are considered driver due to their role in indirect 

support the kick off and procedure of eco- innovation process. Suppliers contribute to drive 

the innovation process in terms of supplying Electrolux with materials that reduce impact to 

the environment. For consumers and competitors, the implementation of eco- innovation 

process is a part to strengthen Electrolux brand image in terms of environmental 

performance. It could be described as indirectly helping Electrolux enhances competitiveness 

over their competitors and making their brand more attractive to environmental conscious 

consumers as they voiced their preference in the market analysis. From data obtained, no 

evident found that retailer, investor, and employee are driver to kick off eco- innovation 

process. 

For Toshiba Consumer Products (Thailand), legislators were important drivers in most of 

their eco-innovation practices. The significant driver was international ISO14001 standard, 

European RoHS Directive legislation, and Thai government laws. The corporate view regards 

environmental indicated the need to meet national and international laws and regulations was 

primarily concerns when top management team make strategic decision regards 

environmental issues. Evident found that green manufacturing system is applied as a 

systematic approach to manage environmental aspects in all business activities in order to 

comply with group‟s corporate environmental legislative and local governance. The energy-

efficient and carbon emissions reduction programs were promoted when the Toshiba Group 

has included the agendas into corporate group of conduct.  

Moreover, the environmental action plans are continually updated and implemented in order 

to meet the requirement of ISO14001 certifications which is a basic international standard for 

international manufacturer. The company has certified ISO14001 since 1998. The RoHS 

Directive was introduced into the procurement system as a mandatory requirement when the 

company decided to send products to European market. The other environmental programs 

also found to cooperate with Thai environmental legislations such as the Environmental Act, 

Public Health Act, and Factory Act. Apart from legislators, competitors are found as minor 

driver in the case of green compressor technology. The replacement of Freon substances to 

HFC-134A and greener foam blowing insulators from refrigerator producers in the market 

was highly influential in driving the development of the eco-materials in the refrigerator 

production process for the company.  
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 Suppliers consider having influence on eco-innovation as they respect to company material 

purchasing standard by supplying environmental conscious parts, components and raw 

materials. In the case of solar power system installation which is a voluntary action, the 

environmental mindset could be exhibited as a driver, not the market or legislators. Being 

subsidiaries and product supplier to Toshiba Group, the company has freedom to manage 

their own operational units and does not get much impact from the external parties. 

Customers, Retailers, Investors, Employees, and NGOs were not found to have influence on 

the eco- innovation process of Toshiba.  

6.2.2 Procedures 

The significant in degree of change in procedure are plotted based on the eco- innovation 

activities are plotted in the table below. Symbols have been added to the table as follows: 

Significant important represented by (), Minor important represented by (), No to Minor 

important represented by (), and No important represented by (  ).  
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Table 6.3 Analysis: Procedures  

Source: Own illustration 
 

The extent to which the eco- innovation of the process cases differed from the conventional 

procedure was difficult to assess accurately. Therefore, the radical change in performance 

from conventional procedure and conventional flows of environmental information are 

consider to have a significant change in procedure and the minor change in performance and 

environmental information flow considered having only minor change in procedure.  

For Electrolux, referring to the innovation stage of material impact on process development, 

the transformation of refrigerant and foam-blowing insulators consider radical change in 

process as it significantly improve the environment performance both in the products and in 

the processes. It could be claimed that the conversion of hydrocarbon cooling system 

technology to a refrigerator production is radical in the change in technology and the 

significant improve in energy efficient of the produce itself. The case also depicted the major 

change in environment performance regards recycle and Co2 emissions improvement in 

production process. The new processor model found as producing less Co2 that contribute to 
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reduce the level of carbon emissions in the factory plants and help the company reduce cost 

and time when reassembly the end-of- life products because this new technology requires 

product modification that later found as easier and cheaper to recycle.  

Looking at the process of environmental flow, the conventional flows of information were 

found from legislators and NGOs to group sustainability affairs, the unconventional flow 

went from group of sustainability affairs to R&D and global manufacturing operation. The 

radical change in process development also found in the case of improving process handing 

and water consumption program. The integration of EMS program to manufacturing site 

management were mark several improvements in terms of environmental performance. The 

results found in efficient production process procedure in several areas include material 

handling, waste reduction, and supply process.  

The rain water harvesting and advanced recycling technology obtained conventional 

information flow of how they deal with such issue. Rain water harvesting system was 

significant found in reduction of cost and improve operational margins while advanced 

recycling water system was major change in helping reduce water consumption in production 

process. It also found as improving energy efficient because it reduces the need to purify 

water as most of water has been reused and supply back to the production activities.  

Moderate change in process found in the case of energy efficient in lighting system and better 

resource utilization. An unconventional flow of environmental information goes from local 

management to group of sustainability affairs. There is no unconventional flow of 

environmental information in the case of resource, waste, and material handling activities. All 

exhibited conventional flows from group of sustainability affairs to local management. 

However, the improved in environmental performance could exhibited the incremental 

change in process. 

For Toshiba Consumer Product (Thailand), significant in process were found in the case of 

development of compressor technology with greener materials and energy efficient action 

plans. The case presented the same consequence as it did with Electrolux, to say, the 

development of eco-compressor technology was greatly impact on the environmental 

performance of production process in terms of greener technology and process. The case does 

not present unconventional of environmental information while conventional flows of 

environmental information indicated by the group environmental division and in-house 

operational management.  

Major change also found in the development of energy efficient technology such as the 

installation of energy efficient device in lighting system and the development of solar power 

system. The conversion of energy efficient lighting technology has major contribution to 

significantly reduce in factory energy consumption. In the solar power system case, there was 

no accurate evidences indicated the improvement of the performance but alternative clean 

energy solutions could believe to pledge high in return if the company decide to develop full 

system in the future. The minor change in process was indicated in the case of single job shop 

modification. The development of production line layout and better raw material handing has 

minor impact to environmental performance improvement as it helps reduce time and 
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resource from transportation materials between processes but as it still serves the same 

function, this paper considers it as minor change in procedure.  

The conventional information flows of environmental information are depicted from local 

management to product line management. The small incremental change in procedure is 

found in the case of NGV fuel technology and basic water recycling technology. No evident 

found in the modification of waste and pollution control process as the company does not 

develop any technology to recycle their own waste or discarded materials. All industry wastes 

and office wastes are passing through basic garbage sourcing process and will be outsource to 

let the external company deal with it.  

6.2.3 Actors 

The significance of different actors in each company case is plotted in the table below. 

Symbols have been added to the table as follows: Significant important represented by (), 

Minor important represented by (), No to Minor important represented by (), and No 

important represented by (  ).  
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Table 6.4 Analysis: Actors  
Source: Own illustration 
 

For the actor involved, the different of eco- innovation programs that has been implemented 

into the refrigerator production system will be categorized according to the case.                  

For Electrolux radical material impact case, the Group of sustainability affairs was the most 

involved function in initiating the innovation process where R&D involved in the process as 

they adopted new technology solutions to achieve the greener in products and process. For 

the green spirit programs, group of sustainability affairs has minor involved at the early 
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stages in proposing corporate environmental policy, setting target to achieve the goal, and 

provide environmental expertise on specific issues.  

The most involved actors were local management and in-house environmental units, who 

were most involve at the beginning of the implementation process in converting corporate 

policy and initiating action plan to achieve those targets. Their role also found in the process 

of follow up the implemented action plans and developing assessment tool to measure the 

environmental performance at the plant. The group management and regional management 

have involvement through environmental policy verification and technical and financial 

support. For measuring the environmental improvement level, Electrolux applied EPI system 

with mainly run by the external audit consultant organization while minor involvement 

contributed by group of sustainability affairs in collecting and analyzing environmental 

information for making future improvement where the group management has a role in 

tracking the environmental performance of all operational units.  

For Toshiba, the environmental practices in production system are classified into three 

activities; material impact, greening in process program, and environmental assessment. For 

the material impact, due to the fact that the HFC-134A being developed more than seven year 

before, the interviews was unable to ascertain the certain actors get involved in the process. 

However, they were mentioned R&D as one of the most involved in the early stages, 

developing and testing the new technology for cooling system in the refrigerator. Local 

management has role in acquiring new equipment to support the use of new technology. 

When it comes to the case of greening in process program, in-house environmental unit was 

the central actors for achieving eco- innovation process in most case where they initiate the 

action plans, coordinate to relevant operational units, enforce action, promote employee‟s 

environmental awareness to make them live up to the plan, conduct environmental education, 

do survey and assessment, and public environmental performance report.  The minor 

involvement was found in regional and local management as they responsible for monitoring 

and giving necessary support to help environmental unit achieve their missions, while 

corporate environmental unit and group management fulfilled a role at policy level. For 

environmental performance, Toshiba Consumer Products acquired the group internal audit 

system as a tool to measure their environmental performance improvement. Through this 

system, corporate audit functions play critical role in conducting different audits regards 

environmental issues at manufacturing site, with in-house environmental unit fulfilled a 

minor role. As indicated by the interviewee, the environmental audit conducts two times 

annually. The corporate environmental division responsibility was found in the review of 

audit results and makes it available to the public.  

6.2.4 Indicators 

The difference of eco-innovation activities are plotted against the measurement tool based on 

a company indicator system, the symbol use to examine how each company value its eco-

innovation process by considering as a trade-off between economic value and environmental 

issue, in this case terms as social value. Symbols have been added to the table as follows: 



67 
 

Significant important represented by (), Minor important represented by (), No to Minor 

important represented by (), and No important represented by (  ). 
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Table 6.5 Analysis: Indicators  
Source: Own illustration 
 

Due to the fact that, both companies do not provide refrigerator manufacturing performance 

assessment as separate report. Both make available only the assessment report presents 

environmental performance of all their manufacturing operational plants as a whole. In this 

case, this paper will make analysis according to the data that available which to some exte nt 

may not suitable to generalize for a refrigerator manufacturing operation.  

For Electrolux, the major trade-off challenge was indicated in the case of eliminating 

hazardous materials and development of compressor technology to improve environmental 

performance of refrigerator production process. In the case of dealing with hazardous 

material based on internal indicator tool, it is shown that Electrolux‟s strategic decision 

regards hazardous materials was make on the intend to reduce environmental impact rather 

than looking from a cost perspective.  

The promotion of responsible sourcing program, hazardous material elimination, and 

chemical control over REACH Directive were found as a step ahead action that significant 

improved environmental performance but does not pay much benefit in terms of cost 

effective. For example, in the case of voluntary comply with REACH Directive that an 

investment has been make to get all their suppliers meet the requirements. The company may 

get more environmental reputation in return but it does not add any benefit to them in terms 

of cost perspective. In the opposite way, being intent to use green materials was found in 

increasing fixed cost per unit because the green and clean substances always more expensive 

than the common one use in the market. In this case means the company voluntarily bears 

adding cost burden without having to do so. Thus, in this case, the environmental value 

exceeds the economic value when measuring the concrete benefit that Electrolux get back in 

return.  
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The development of green processor technology considers minor challenge to Electrolux in 

balancing environmental performance and economic value. Evident found from the interview 

indicated how difficult the company was face when they decided to develop their cooling 

system from an old ozone-depleting refrigerant and foam-blowing insulation to a new green 

technology. The replacement of hydrocarbon refrigeration technology was found as 

significantly improve environmental performance. Hydrocarbon technology was a natural 

substance that has zero-effect on the environment and it also helps improving efficient of the 

machine because less energy is required to run the system. But the thing is, hydrocarbon is 

flammable and if there was not adequate safety procedure it can blow up and be risky to use. 

So in order to make the refrigerator safe enough to use, Electrolux ended up with rising in 

cost from improving protection system in all components inside the machine to ensure that 

there is no leakage and the hydrocarbon is proper handing and safety to use. This green 

technology found as improving manufacturing environmental performance in terms of 

reducing carbon emissions and increase safety in workplace however, as the technology is 

mandatory by EU regulations so it could not consider as having truly environmental value but 

also concerns with the economic benefit that the company gain from entering to the EU 

market. 

For the case of innovation in production process, energy and resource consumption, and 

waste treatment, the challenge was not significant as all of the eco- innovation activities 

performed in these area found as balance trade-off in terms of environmental value and 

economic value. For instance, in the case of energy efficient, the Electrolux environmental 

performance indicator shows 25% of energy consumption reduction which equal to save 

several tons of carbon emissions but also found as significantly decrease in cost of energy 

spending monthly. Therefore, the environmental performance was as significant as the 

economic benefit that the company gets.  

For Toshiba Consumer Products (Thailand), group internal environmental audit system was 

integrated to environmental management system as a tool to measuring environmental 

performance since 1989. Through this indicator, the company was challenged by many eco-

innovation activities regards balancing its value towards economic and social assessment. 

The major trade-off challenge was found in the case of development of alternative energy 

source by harvesting in solar power. Even the solar power technology was found as really 

novel environmental innovation solutions for the company but due to high cost of technology 

and lacking of real intention, the project was pending and does not bring significant 

improvement as it was expected. In this case could indicate that the company puts value on 

economic efficiency over environmental value.  

The environmental value was found as minor challenge in other eco- innovation activities. 

The controlling of hazardous material scheme by RoHS Directive was first found as a truly 

environmental decision as a voluntary action. However, later it was found as a part of 

restriction compliance as a mandatory requirement to export products to several countries. 

The development of R134-A refrigerants programs was not mandatory by laws but instead, it 

was a market demand, different motivators but both development was considers taking on the 

economic reasons basis.  
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In the case of other energy and resource efficient programs except the solar power project and 

modification of production process, most of them were found as pledging the equal benefit in 

terms of social value and economic value. For example, in the case of changing from using 

fossil fuel gas to NGV gas, the company was found in improving environmental performance 

but at the same time also found in more economic efficiency as the price of NGV is lower 

than the fossil fuel gas. Therefore, most of Toshiba eco- innovation activities were exploited 

not only on the attempt to search for environmental improvement but also aim at yield 

parallel economic benefits in return.  

6.3 Comparing the Analyzed Results 

This section combines the analyzed results from both cases and compares the differences in 

drivers, procedures, actors, and indicators with how eco- innovation practices have been 

achieved. 

The results of the analysis in each company case are compared in the table below, which 

shows significant correlation between observed differences in variables. The radical row in 

the observed results have been categorized into two to represent each company case in the 

refrigerator manufacturing process dealt with in the analysis; Electrolux and Toshiba. All 

variables were analyzed using an inductive approach. The significant results of the case 

variables are included in the table to facilitate comparison of the observed results across 

cases. 

    Variable 
 

 
Cases 

 

Drivers  

 

 

Procedures 

 

Actors 

 

Indicators 

 

Electrolux 

Environmental 

mindset 

Hazardous materials 

Process handing 
Water consumption 

Group environmental 

units, In-house 
management, Inhouse 
environmental unit, 

external parties 

Hazardous 

materials 

 

Toshiba 

Legislations Hazardous materials 
Energy consumption 

R&D, In-house 
environmental unit, 

Audit officer 

Energy 
efficient 

Table 6.6 Analysis:  Synthesizing analyzed results  
Source: Own illustration 

 
The observed results for variables depicted different eco-innovation drivers, where 

Electrolux‟s major driver was the environmental mindset. Regulations were claimed as major 

eco-innovation driver for Toshiba. 

For Electrolux, the observed results anticipated environmental mindset as major driver in 

most of their eco- innovation effort on refrigerator manufacturing operations. This was d ue to 

the discussion in section 6.2.1. This is consistent to the literature review, which explains the 

increasing demand of manufacturers to be more environmentally responsible by redefined 

manufacturing context because of the impact of their operation. The environmental issues 

were well recognized by Electrolux, it has been embedded to corporate culture and has 
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become an important thing to lead their business. Through developed environmental mindset, 

Electrolux takes long-term proactive strategic direction to deal with the environmental issue 

in the manufacturing aspect and as a result, eco-innovation was found as an effective solution 

for them to achieve economic wealth and social benefit.  

For Toshiba, the analyzed results anticipated legislations as the most powerful driver. This 

tied well with the literature review, which indicated the additional driver of legislation for 

eco-innovation because of the public benefit it provides. The introduction of new legislation 

and standard was an event that led Toshiba towards the establishment of eco- innovation 

practices in their refrigerator manufacturing system, focusing on incremental improvement in 

production processes, while market demand was the major driver in the case of green 

compressor technology as radical changes. When considering the deviation of the 

manufacturing procedure from the conventional, the observed results from both cases indicate 

the same major level of deviation in the hazardous materials case but other major procedure 

variables were found differently. 

 While an unconventional procedure was indicated in the process handling and water 

consumption cases for Electrolux, major change in procedure of Toshiba was found in the 

development of new technology to improve energy-efficiency. For the case of hazardous 

material, the integration of eco-innovation was made at the resource extraction process when 

common materials were replaced by the greener materials that reduce impact on the 

environment during the transformation process. The technology is also an important source in 

helping Electrolux to achieve eco- innovation in material handling and resource efficiency as 

well as in water efficient programs. While an unconventional communication process was 

expected, the case study did not find evidence of a divergent flow of environmental 

information. For Toshiba, major change in procedure was found from the case of energy 

consumption where new technology on lighting system helps them achieve energy efficient 

target. The process acquires conventional environment information, beginning within group 

environmental units and implemented by the in-house management unit which considers the 

usual case. In terms of actors, the analyzed results for eco- innovation depicted in-house 

environmental unit as a common major actor involved in the process. With global operation 

structure, Electrolux represented group sustainability affair as an additional key actor 

involved in the policy initiation at the beginning of process. However, with strong 

decentralized structure, a freedom was given to in-house management to translate the policy 

and develop action plan so they become key actor when it comes to implementation. They 

also indicated external environmental audit assessment as significant assessment actor to 

complete the targets. For the case of Toshiba, the case study did not find strong evidence on 

the level of responsibility between each actor involved in the eco- innovation process. 

However, they mentioned the significant role of R&D when it comes to the development of 

green compressor technology. With bureaucracy structure, the greatest role on eco- innovation 

at plant sites was relying on an in-house environmental unit which is usual for a bureaucratic 

organization that the role will be defined explicitly. To maintain group standard, the group 

environment acquired audit officer as key actors to measure the environmental performance 

in manufacturing operation. 
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For indicators, the analyzed results represented different perspective in which both case 

studies measure their environmental benefit against the economic value. While Electrolux 

trade off environmental benefit over cost issues, Toshiba pursues eco-innovation only if it 

pays off in economic value. As explained in the literature review, to some company, eco-

innovation pursue on a basis of environmentally motivator and to some company, it is a side 

effect of unintended environmental motivator. While Electrolux dedicate their eco- innovation 

on a basis of intended environmental motivator in relation to social responsiveness aspect, 

Toshiba, in some cases, was much related to the cost aspect and on the basis of economic 

benefit orientation. 

6.4 Answering the Research Question 

This section aims at anticipate the analysis obtained from comparative study, the research 

objectives are fulfilled and the research question can be answered. The research question is 

revisited below.  

“What are the key differences in the process of achieving eco- innovations in the production 

systems between two household refrigerator manufacturing companies in a cross-national 

context?” 

To give concrete assumption, the answers will be developed to answer each sub research 

questions. 

I. Why do the companies pursue eco- innovations? 

The comparative case study shows that eco- innovations were pursued differently in each 

country context. For Electrolux, which represents a case study of Swedish home 

appliance context, the eco- innovations were pursued because of the environmental 

mindset related social benefits, with regulations as a minor motivator. In the case of 

Toshiba, which represents a Thai appliance manufacturer, it was pursued because of the 

regulatory push with minor impact from market demand.  

II. How do the companies manage eco- innovations? 

The comparative case study shows that the process to manage eco-innovation in Sweden 

relied on the technology capabilities, while changing in behavior were found as major 

process deviating from the conventional procedure. However, both countries have 

obtained a same set of activities and targets to initiate improvement plan in 

manufacturing operation. 

III. Who in the companies is involved in achieving eco- innovations? 

While the environmental unit and the local management unit were most important in the 

early stages of eco-innovation in Sweden, the in-house environmental unit was found as 

critical actor to help the Thai company achieve a functioning eco- innovation process at 

the manufacturing site. When it comes to environmental performance assessment, the 

Swedish company relied on the use of external environmental audit while the Thai 

company usually used their own internal audit. 



72 
 

IV. What measurements are used to determine the success of eco-innovations? 

In Sweden, the success of eco-innovation in the manufacturing process was related to 

environmental and social value. In Thailand, the success of eco- innovation was measured 

as the effectiveness of environmental performance in respect to cost benefit and 

economic value. 

7   Discussions 

The literature support the finding from the case study where global challenge and climate 

change are seen as opportunities for the company to tackle eco-innovation and shift their 

business in a more sustainable way. However, there seems to be a discrepancy between the 

literature and the obtained results found from the case studies on the issue of resource  

economics of eco- innovation. While the literature purposed by OECD claimed that eco-

innovation could help company reduce resource use per unit of value added to the product 

and help company gain more profit, the evident found from the case study shows that the 

practice of eco- innovations could also lead to increasing in cost per unit and the company 

must bear the extra cost burden on being more environmental friendly.  

As explained earlier in the literature review, both intently and unintently eco- innovation may 

perform on three dimensions; targets, mechanism, and impact (OECD, 2009). The 

investigation was done by focus on production system and procedure. Therefore, both case 

studies consider undertaken process as a target for eco- innovation. When looking at the 

mechanism which defined as method associated with the underlying nature of the eco-

innovation, Electrolux eco- innovations tends to rely heavily on environmental technological 

advances associated with organizational values. These capabilities lead them to achieve re-

design process in many process cases where significant changes were made to meet the level 

of improvement that is technically feasible. Compared to Electrolux, Toshiba eco- innovations 

have their source in non-technological development. Major eco- innovations were achieved by 

changing in techniques or behaviors where a set of small adjustments has been made, thus, 

their eco- innovation identified as modification method. In some cases, we can see that both 

companies have developed the same strategy and similar target to achieve the eco- innovation 

but they have taken different methods to achieve it.  

The difference of eco- innovation capabilities of company in the case studies may be 

described when looking through the national innovation perspective. As described in the 

literature, firm‟s innovation capacity depends on the flows of technology, information, 

knowledge among enterprises and institution in the national innovation process. Thailand 

private sector also considers having only a small role in assisting the development of national 

innovation. From the analysis of national innovation system of Sweden and Thailand, evident 

shows relatively weak capacity of Thailand innovation system in terms of technology, people, 

and financial support. For environment, the main and most common method that the Thai 

government uses to formulate environmental strategies is to executing laws and regulations to 

force business to take more effort on environmental issues (Pariyawong et al., 2007). This 

maybe explained why Toshiba major co- innovation driver was found as legislations.  
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Taking a look at Sweden, many strength points were found in Swedish national innovation 

system. The government has long time been working on promoting the public research 

structure and high educational system result in highly developed public research structure and 

effective higher education system that produce quality people to support the business sector. 

Another potential was found in the private sectors. The Swedish business sector was found as 

having significant role to develop innovation system, they are a great fund supporter and 

major source of technology and intellectual knowledge. This may be very good reason to 

explain why technology become major source of success for Electrolux to achieve their eco-

innovations.  

There also a case that there were some eco- innovation activities such as in the case of energy-

efficient lighting. The achievement of energy-efficient lighting system was found as big 

challenge for Toshiba but to Electrolux, it was a minor challenge and it does not important to 

them than it does to Toshiba. This may be explained by looking at the potential impact of 

eco-innovation. As OECD, 2009a purposed “the more complex the method is, the more 

feasibility of eco- innovative approach and the more benefit it give”. While Electrolux has 

introduced more systematic eco- innovation approach with various elements integrate into the 

system, Toshiba eco-innovation approach consider less systematic where only small groups 

of people perform the missions. With more complex processes, Electrolux embodies higher 

potential environmental benefits than Toshiba does. The environmental challenge that 

Electrolux has decided to take on is more complex and needs clear focus with higher 

intellectual effort. 
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8   Conclusions  

This paper has examined the development of eco-manufacturing practices at Electrolux and 

Toshiba with an attempted to identify differences in the process leading to achieve eco-

innovations. Although the numbers of observations were few, there were diverse enough to 

provide insights in areas where we lack knowledge from previous studies.  

This paper has presented several perspectives in regards to eco-innovations on organizational 

and national level. The comparative study also reveals several key differences in which 

companies in Sweden and Thailand have experienced towards achieving eco-innovation in 

their manufacturing processes. A key observation indicate that the environmental mindset 

was a major driver of the eco- innovation practices in the Swedish company, while legislation 

was a critical driver of the Thai manufacturing company in initiation eco- innovations. Both 

cases highlighted a great involvement of the local management team in the process. However, 

the Thai company tended to rely more on to the in-house environmental unit, while the 

Swedish company mentioned the corporate environmental unit as an important actor. Both 

cases exhibited the same set of areas for improvement to achieve eco-innovations like 

improvements of materials, energy, water, carbon emissions and waste treatment. The 

Swedish company indicated technology development as a source of achieving eco- innovation 

process, while the Thai company tended to rely more on non-technological aspects. Finally, 

the results show that the Swedish company performs eco- innovations as intently 

environmental-oriented, while the Thai company pursues eco- innovation on the basis of 

seeking for parallel benefits related to cost and responsiveness aspect. Evidence shows that 

the Thai company established the eco- innovation practices when new legislation was 

implemented or when there was an opportunity to gain economic efficiency in short term. 

The Swedish company tended to put environmental performance as priority with more 

concerns on sustainability in long-term perspective.  

9   Recommendations 

Environmental management is the organization‟s key source of environmental expertise and 

should therefore be integrated in the innovation process in order to reduce potential negative 

environmental effects, but also make the most of the potential economic gain. The results 

obtained from the Electrolux case shows how they blend technology, tacit knowledge, and  

management system to effective integrate environmental issues to become major challenge 

and lead their business toward sustainable development. With a clear strategy, potential 

technology, and management, the environmental challenges could be a source for the 

company to create positive economic gain toward developing eco-innovation in the 

production. This should be a good example for the Thai company to study when they 

initiative their eco-innovation projects. It was also found that the value and knowledge that 

the company creates through performing eco- innovations has a greater potential and with 

proper support from government or public sector, these value can be expanded and create 

greater benefit to the whole society.  
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Based on the insights gained through the analysis, the author has developed own thoughts 

about how to effectively manage eco- innovation process in the organization. The assumptions 

are based on the good practice obtained from the case study and are summarized as 

recommendations below; 

 The environmental policies must be well developed with a clear objectives and 

implications. 

 Challenging environmental and performance targets should be set along with the 

systematic approach to achieve it.  

  Rapid communication and feedback should be proceeded to encourage 

environmentally beneficial solutions.  

 An effective solution can often be found among people who deal with the problem in 

real situation, so integrating these people during the development of action plan may 

increase feasibility of the plan.  

 The environmental performance of different solutions must be actively measured in 

order to review and evaluate different initiatives and fulfill the environmental targets.  

 The important key to achieve eco- innovation lies in the organization ability to 

encourage environmental awareness among their employee. This may be done my 

introducing environmental education.  

 An environmental mindset is a powerful source of inspiration and for generating ideas 

for improving environmental performance. If employees have environmental mindset, 

they will be committed and willing to change their own behavior and make necessary 

efforts for fulfilling important environmental targets. 

Lastly, the author would like to suggest further research on eco-innovation issues. Several 

topics have arisen in this study that reveals many interesting areas for further research in the 

context of organizational eco- innovations. The eco- innovation in the product perspective or 

marketing perspective could be very interesting regard to the presented literature.  

Due to time concerns, this study has limitations in the research focus, method, and data 

analysis and may not typically reflect the practices of the entire population. However, the 

results obtained from the study shows that firms in different nations have different 

perceptions of the environmental strategies, management, and eco-innovation applications. 

This may suggest the need for further comparative studies of eco- innovations in other 

countries. 
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Figure 18: Electrolux material balance 
Source:  Electrolux (2011) 

Figure 19: Electrolux emission of ozone depleting substances 
Source:  Electrolux (2009) 

Figure 20: Electrolux total of direct energy consumption 
Source:  Electrolux (2009) 

Figure 21: Electrolux total water withdrawal by source 
Source:  Electrolux (2009) 
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Figure 22: Toshiba Consumer Products (Thailand) environmental data 
Source:  Toshiba Consumer Products (Thailand)(2010)  

Figure 23: Toshiba Consumer Products (Thailand) environmental data (cont) 
Source:  Toshiba Consumer Products (Thailand)(2010)  


