
C H A PT E R  1
IN TR O D U C TIO N

1.1 O V E R V I E W

Management of the natural environment is becoming an increasingly important issue 
to manufacturing firms. In response to this phenomenon, literature on environmental 
regulations in the context of corporate strategy is rapidly growing. The analysis of the 
impact of environmental regulations on firm strategies and industrial performance has 
led to a wide variety of academic and practitioner perspectives and prescriptions.

T h e  I m p o r t a n c e  o f  P o l lu t io n  P r e v e n t i o n

According to Reinhardt (1998), the debate about business and the environment is 
polarized. On the one hand, it has been argued that environmental regulation enhances 
economic perfonnance in an efficiency-producing, innovation-stimulating symbiotic 
relationship (Gore, 1992; Porter, 1991). On the other hand, regulations are assailed as 
generating costs that businesses will never recover, representing financial diversions 
from vital productive investments (Gingrich, 1995; Walley & Whitehead, 1994). Even 
though there were a number of empirical studies devoted to clarify this issue, the 
findings were unfortunately divergent and inconclusive, fostering an ongoing debate 
in the literature.

Many theorists try to explain this equivocal relationship between environmental 
perfonnance and economic perfonnance. Ullmann (1985) criticizes those prior studies 
on methodological shortcomings. Some researchers explore further how firms might 
gain competitive advantage in ways other than the framework of waste / efficiency 
cost savings. It is within this latter initiation that a concept of pollution prevention as 
the right approach of environmental strategy for gaining competitive advantage was 
emerging. Some empirical studies reported that pollution prevention was associated
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with enhanced manufacturing performance. Since the late eighties pollution 
prevention has become a concept which is extensively used to influence the behavior 
of companies in a more environmental friendly direction. In 1990, through the 
Pollution Prevention Act, Congress of the United States established a national policy 
to prevent or reduce pollution at its source whenever feasible. Pollution prevention 
projects have been carried out in various countries and with various designs (Hoftman 
and Koottatep, 2001).

A p p l i c a t i o n  o f  R e s o u r c e - B a s e d  T h e o r y  to  P o l lu t io n  P r e v e n t i o n  C o n c e p t

Resource-based theory takes the perspective that competitive advantage is rooted 
inside a firm, in assets and capabilities that are valuable and inimitable, which are 
nurtured and applied to an appropriate external environment so that a firm can 
develop a viable strategy. However, this theory is criticized that it has used a narrow 
and parochial concept of external environment that emphasizes political, economic, 
social, and technological aspects to the virtual exclusion of the natural environment 
(Shrivastava & Hart, 1992; Stead & Stead, 1992). Given the growing magnitude of 
ecological problems, this omission has rendered resource-based theory inadequate as 
a basis for identifying important emerging sources of competitive advantage. Hart’s 
(1995) work addressed this issue by expanding the resource-based view of the firm to 
include the constraints imposed and opportunities offered by the natural environment 
to formulate the environmental strategies that best fit with societal demand of cleaner 
environment. He also pointed out that there are two modes of environmental 
strategies. The first is the control mode: emissions and effluents are trapped, stored, 
treated, and disposed of using pollution-control equipment. The second is the 
prevention mode: emissions and effluents are reduced, changed, or prevented through 
better housekeeping, material substitution, recycling, or process innovation. In 
addition, he predicted that proactive environmental strategies could lead to the 
development of firm-specific capabilities, which can be sources of competitive
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advantage. Sharma and Vredenburg’s (1998) comparative case study confirmed 
Hart’s prediction. Their research found the evidence of the development of a 
capability for stakeholder integration, a capability for higher-order learning, and a 
capability for continuous innovation in firms that having proactive environmental 
strategies.

The resource-based view of the firm is also exploited by Russo and Fouts (1997) in 
their empirical study of the environmental performance -  economic performance 
relationship. Their hypotheses are that firms that tend toward the control mode will 
differ in their resource bases from those that tend toward prevention mode and that 
this strategy choice will affect firms’ ability to generate profits. They tested those 
hypotheses with an analysis of 243 firms over two years. Results indicate that the 
resource-base view of the firm can be applied fruitfully to corporate social 
responsibility issues. They also found evidence that high levels of environmental 
performance are associated with enhanced profitability, and this relationship 
strengthens in higher-growth industries. However, they did not test to gain insight on 
which environmental strategy choice (pollution control and pollution prevention) 
yields the most acute bottom-line effects.

Klassen and Whybark (1999) attempted to fill this void by exploring the debate from 
two perspectives: the resource-based view of the firm and manufacturing strategy. 
They reported that significantly better manufacturing performance was found in those 
plants where management investment in the environmental technology portfolio was 
increasingly allocated toward pollution prevention technologies. In contrast, 
manufacturing performance worsened as the proportion of pollution control 
technologies increased. They concluded that the capability to implement pollution 
prevention technologies was a strategic resource, whereas implementing pollution 
control offered no competitive advantage.
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Based on the empirical studies of Russo and Fouts (1997) and Klassen and Whybark 
(1999) mentioned above, it seems logical to say that greening via pollution prevention 
pays. Consequently, pollution prevention (or, in other terms with the close meaning: 
waste minimization, clean technology, cleaner production, eco-efficiency, and 
resource reduction) has become the very important concept since the late eighties in 
influencing the behavior of firms in a more environmentally friendly direction 
(Hofman & Koottatep, 2001). In 1994, the United Nations Environment Programme 
(UNEP) referred cleaner production as a cornerstone of successful sustainable 
development (UNEP, 1994). The actions of various government and non-government 
organizations in the last five years have tended to support this concept and many 
industries and businesses are continually encouraged to adopt waste preventive 
measures in their systems and processes of production.

Although there are over fifty international organizations, national donors and non­
profit organizations funding multinational programs in Asia with many millions of 
dollars annually to promote cleaner production while national and local organizations 
also commit substantial resources in kind to the common objective, the rate of 
adoption remains frustratingly slow. The common topic of conversation at the Second 
Conference of the Asia Pacific Roundtable for Cleaner Production in Brisbane was: 
“If it is obvious that cleaner production is good for business, why isn’t everyone 
doing it?” (Stevenson, 2001).

The approach of both the international donors and the many local organizations and 
governments with which they cooperate in promoting clean technology has been 
based largely in the belief that if information, skills and financing are made available, 
and industry leaders are shown directly how clean technology can help them, many 
others will soon seek the available resources and emulate the leaders. Stevenson

1.2 RESEARCH RATIONALE
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(2001) argued that this approach might work in a fully rational world and with perfect 
access to information. He further criticized that much of the enonnous collective 
effort to reduce industrial pollution and to promote clean technology in Asia had 
focused on one or more of an array of specific initiatives, from market-based 
instruments to demonstration firms, from greening the supply chain to access to 
financing, and on a long list of worthwhile but relatively narrowly focused solutions. 
He believed that much more could have been accomplished in the last decade toward 
establishing clean technology if the international donors had pressed harder on policy 
makers and policy influences to integrate clean technology concepts into the public 
policies of the many aspects of economic activity that impact the environment and the 
natural resource base.

The author of this study would like to argue that Stevenson’s suggestion is just a part 
of the holistic view. He focuses only on the institutional factors, i.e., the regulatory 
pressures, the stakeholder demands, the incentives for adoption of clean technology, 
and the isomorphic power created by the widespread of clean technology. What he 
wants to see is that these institutional factors are addressed at the integrated national 
level. In fact, other two factors, i.e., the organizational factors and the management 
factors, should be put into the approach for accelerating and broadening the adoption 
of principles of clean technology. The author proposes this argument based on the 
integration of the resource-based theory, the institutional perspective from 
organization theory, and the diffusion of innovation theory.
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There are three research questions in this study as follows:

1. Which institutional factors and to what extent do they have significant positive effects 
on the adoption of clean technology by manufacturing firms in Thailand.

2. Which organizational factors and to what extent do they have significant positive 
effects on the adoption of clean technology by manufacturing firms in Thailand.

3. Which management factors and to what extent do they have significant positive effects 
on the adoption of clean technology by manufacturing firms in Thailand.

1.4 RESEA RCH  OBJECTIVES

Objectives of this study are as follows:

1. To verify whether the success of clean technology promotion in Thailand depends 
on the institutional factors (i.e., environmental laws and regulations, stakeholders, 
incentives provided for adopters of clean technology, and widespread of clean 
technology), the organization factors (i.e., firm size, firm capabilities, and firm 
knowledge about clean technology), and the management factors (i.e., perceived 
advantages of clean technology and management’s willingness to adopt / develop 
clean technology).

2. To identify the extent to which the attribute of each factor contributes to the 
adoption of clean technology by the manufacturing firms in the food processing 
industry and the electrical / electronics industry in Thailand.

3. To suggest the effective approaches to improve the promotional strategy of clean 
technology in Thailand.

4. To obtain the data concerned with the adoption of clean technology by the 
manufacturing firms in the food industry and the electrical / electronics industry in 
Thailand. Such data are the important reference for other future researches.

1.3 RESEARCH QUESTIONS
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The contributions o f  this research include the follow ings:

1. T h e o r e t i c a l  c o n t r i b u t i o n

a) This research aim s to settle the debate over w hether environm ental protection 
poses a th reat or opportunity  for business. In addition , the benefits gained from  
environm ental perform ance are traditionally  quoted via the no nn a tiv e  approach. 
This research, on the contrary, w ill use the em pirical findings to confirm  that 
the m anagem ent’s perceived advantages gained from  the clean technology 
adoption are significantly  related to the clean technology adoption.

b) This research uses the in terdisciplinary approach that bases on the integration o f  
the resource-based theory, the institutional perspective from  the organization 
theory, and the diffusion o f  innovation theory  to develop a new  m odel for 
describ ing factors that enhance the adoption o f  clean technology by 
m anufacturing firm s in Thailand. The รณdy provides the test o f  that proposed 
m odel by the statistical analyses in order to find the significan t relationship 
betw een the dependent variable, i.e., the adoption o f  the clean technology, and 
the independent variables, i.e., the institutional factors, the organizational 
factors, and the m anagem ent factors.

2. P r a c t i c a l  C o n t r i b u t i o n

a) The results o f  this study w ill be used to confirm  that the conventional approach 
that pu t efforts on ly  on the in stiM ional factors is no t enough for the success o f  
the clean technology prom otion in Thailand. The organizational factors and the 
m anagem ent factors also play m ajor roles in accelerating and broadening the 
adoption o f  this vital concept.

b) T his รณdy aim s to encourage the policy m akers and po licy  in flu e n c e s  to 
incorporate the organizational factors and the m anagem ent factors into their

1 .5  R E S E A R C H  C O N T R I B U T I O N S
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considerations and invent the advanced effective approaches that categorize the 
m anufacturing com panies by their sizes, capabilities, and know ledge o f  clean 
technology so that the prom otional strategies for each com pany category are 
prepared to fit w ith their characteristics and constraints.

c) This study w ill categorize the responden ts’ clean technology investm ent by 
com pany type (i.e., T hai-ow ned com panies, foreign-ow ned com panies, and the 
jo in t-ven tu re  com panies), em ployees’ education level, m ajor export m arket, and 
sales volum e. A ny finding from  this initiation is the good basis for the clean 
technology prom oter to design and use the appropriate strategy in approaching 
the m anagem ent o f  each com pany type. O therw ise, all the efforts w ill reach 
only the low er-level personnel o f  the m anufacturing com panies instead o f  the 
top m anagem ent w ho have the authority to adopt / develop clean technology.

1.6 SCOPE OF THE STUDY

T he scope o f  this รณdy is confined to the m an u fa c ta in g  firm s in the electrical and 
electronics industry and the food processing industry in Thailand. T hese industries are 
chosen because o f  the follow ing justifications:

1. T hey are the tw o largest exporters o f  T hailand (see A ppendix  1) and subject to the 
effect o f  m any environm ental law s and regulations locally and in ternationally .

2. The m anufacturing activities o f  these tw o industries are so huge, w hich lead to the 
im plication that they tend to be the m ajor sources o f  po llu tion  in T hailand. H ence, 
any finding that in itiates the im provem ent o f  env ironm ental perform ance w ithin 
these tw o industries is considered as the significant con tribu tion o f  this study.

3. Food processing industry has been involved w ith the clean technology at the early 
im plem entation stage o f  pollution prevention projects in T hailand. T his m akes the 
com parative study to investigate the effects o f  in sthu tional factors betw een these 
tw o industries w ith different degree o f  exposure to the clean technology.
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4. E lectrical and electronics industry in T hailand is the late m over in term s o f  clean 
technology. This industry is now  subject to the developing pressure, w hich is 
arising from  the proposals for a directive o f  the E uropean P arliam ent and o f  the 
C ouncil on w aste electrical and electronic equipm ent (W EEE), and on the 
restriction o f  the use o f  certain hazardous substances in electrical and electronic 
equipm ent. Therefore, the study o f  th is industry under such condition  provides the 
im portant inform ation relating to the adoption level o f  clean technology by  the 
electrical and electronic m anufacturing firm s in Thailand.

E le c t r i c a l  I n d u s t r y

T his sector can be div ided into 3 groups as follows:

1. C onsum er electrical products include air-conditioners, refrigerators, electric fans, 
w ashing m achines, etc.

2. Industrial electrical products include transform ers, electric m otors and generators, 
converters and inductors, battery, etc.

3. E lectrical com ponents and parts include com pressors for refrigerators and air- 
conditioners, electric cables, air conditioner parts, refrigerator parts, fan parts, etc.

E le c t r o n i c s  I n d u s t r y

T his sector can be grouped into 4 categories as follows:

1. C onsum er electronic products include televisions, v ideocassette  recorder, 
electronic w atch and clock, radio and audio products, etc.

2. C om puter and peripheral devices.
3. Industrial electronic products include coy m achines, te lephones, sw itching 

equipm ent, transm ission apparatus, etc.
4. E lectronic com ponents and parts include in tegrated circuits, color C R T, diodes, 

transistors, prin ted  circuit boards, m ini m otor, capacitor, resistor, connector, 
electronic w ires and cables, ball bearing, com puter parts, etc.
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F o o d  P r o c e s s in g  I n d u s t r y

This industry com prises o f  4 sectors as follows:

1. F ru it and vegetable food -  p rocessing sector.
2. M eat, poultry , and seafood sector.
3. B everage and ferm entation sector.
4. D airy sector.

1 .7  D E F I N I T I O N  O F  T E R M S

In order to facilitate a better understanding o f  this study, som e o f  the term s used are
defined as follows:

•  A d o p t io n  o f  C le a n  T e c h n o lo g y

A doption is a decision to m ake full use o f  innovation as the best course o f  action 
available (Rogers, 1983). C lean technology is defined as a m easure to im prove or 
adjust production processes or products, so that consum ption o f  raw  m aterials, 
energy and natural resources is accom plished efficiently, w ith m in im um  w aste or 
none at all. It is pollution reduction at source, including substitu tion  o f  raw  
m aterials, recycling and re-using, w hich w ill help conserve the environm ent and 
sim ultaneously reduce production costs (D epartm ent o f  Industrial W orks, 2000). 
Flence, clean technology adoption im plies that a m anufacturing firm  m akes a 
decision to use this kind o f  technology w ith the purpose to reduce the 
environm ental im pacts at the source by considering the inputs rather than the 
outputs in the search to produce m ore goods w ith less w aste and em ission. 
O ptim izing the use o f  all inputs in production , i.e., raw  m aterials, energy, natural 
and hum an resources, is the approach o f  the m anufacturing firm  th a t adopts clean 
technology. C onsequently , clean technology adoption is m easured in ternis o f  the 
investm ent o f  this innovation in the responden t’s m anufacturing plant.
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•  R e g u la to r y  P r e s s u r e s  are the state and societal forces that exert on the 
m anufacturing firm s to conform  to public dem ands and expectations, i.e., po llution 
abatem ent v ia prom oting the adoption o f  clean technology by governm ent 
regulators and international organizations.

•  S ta k e h o ld e r  D e m a n d s  are the environm ental protection requirem ents o f  those 
w ho are directly  related to an organization and have the ability  to im pact its bottom  
line directly. T hese stakeholders include custom ers, suppliers, em ployees, 
shareholders, com petitors, the federation o f  Thai industries, and com m unity.

•  C le a n  T e c h n o lo g y  In c e n t iv e s  are the benefits in term s o f  grants, loans, funding, 
and priv ileges, i.e., w aiving o f  operation perm it fees and exem ption o f  incom e tax 
and / or im port duty on clean technology equipm ent, etc., g iven to  the 
m anufacturing firm s that adopt the clean technology.

•  W id e s p r e a d  o f  C le a n  T e c h n o lo g y  is the aw areness o f  the m anagem ent o f  
m anufacturing firm s about the w idespread or broadly d iffused o f  the clean 
technology in their industries, com petitors’ plants, and neighboring com panies.

•  S ize  o f  F i r m  is a dim ension o f  the m anufacturing firm s, w hich is m easured in 
term s o f  their total assets and the num ber o f  em ployees.

•  C a p a b i l i t ie s  o f  F i r m  are the capabilities o f  the m anufacturing firm s m easured in 
term s o f  their technology intensive degree, their advancem ent in developing their 
ow n technology, and their m odernized production  m achines and equipm ent.

•  C le a n  T e c h n o lo g y  K n o w le d g e  o f  F i r m  is the know ledge o f  c lean technology that 
the m anufacturing firm s receive from  the organizations that prom ote the diffusion o f  
clean technology, such as governm ent agencies, consulting firm s, vendors, N G O s, 
academ ic institutes, and the federation o f  T hai industries.

•  P e rc e iv e d  E c o n o m ic  A d v a n ta g e  is the top m anagem ent’s perception  on the 
econom ic profitability  o f  clean technology.
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•  P e rc e iv e d  C o m p e t i t iv e  A d v a n ta g e  is the top m anagem ent’s perception  on the 
com petitive advantage o f  clean technology. A ccording to H ill and Jones (1995), 
com petitive advantage o f  a com pany com es from  its high efficiency , high quality, 
high innovation, and high custom er responsiveness.

•  P e rc e iv e d  S o c ia l A d v a n ta g e  is the top m anagem ent’s perception  on the social 
advantage o f  clean technology.

•  W illin g n e s s  is the m anagem ent’s intents to adopt and develop clean techno logy in 
their firms.

•  R e c y c lin g  a n d  R e u s e  is used interchangeably. H ow ever, there is a slight 
d istinction betw een the tw o. I f  a m aterial can be used w ith m inim al treatm ent, the 
term  reuse is m ore appropriate , w hereas a m aterial that has undergone a significant 
am ount o f  treatm ent m ay be considered to be recycled. For exam ple, w hen a beer 
producer cleans and refills bottles, it is a case o f  reuse. B ut w hen glass bottles are 
crushed and used for m aking asphalt, it is a case o f  recycling.

•  H A C C P  stands for H azard A nalysis and C ritical C ontrol P oint System s. They are 
a set o f  rules for poultry , m eat, and seafood processors. H A C C P regulations 
replace an inspection system  based on sight and sm ell w ith  scientific m ethods that 
require m eat-processing facilities to reduce harm ful pathogens and bacteria.
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1 .8  O R G A N I Z A T I O N  O F  T H E  D I S S E R T A T I O N

This dissertation is com prised o f  six chapters. C hapter O ne starts w ith an overv iew  o f  
the background and the m ain issue for the study. It describes the gap o f  conventional 
approach for clean technology prom otion in T hailand and proposes the new  m odel to 
close this gap. O n this basis, the research questions, research objectives, research 
contributions, and scope o f  the study are presented in th is chapter. C hapter Tw o 
review s the literature concerning w ith the resource-based theory, the institutional 
theory, the diffusion o f  innovation theory, and the clean technology. C hapter Three 
proposes a research m odel for this study and the hypotheses settings. C hapter Four 
presents research m ethodology used in this study, w hich includes operational 
defin itions, construct operationalization, and research design. C hapter F ive provides 
data analysis and results, w hich includes descrip tive statistics, data  exam ination , 
valid ity  and reliability  test, bivariate correlations, analysis o f  variance, stepw ise 
m ultip le regression analysis, and hypothesis testing. Q uestionnaire response rate is 
also presented in this chapter. C hapter Six, the final chapter, focuses on a discussion 
o f  the results, im plications, lim itations o f  this study, future research, and conclusion.
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