
C H A P T E R  3
R E S E A R C H  M O D E L  A N D  H Y P O T H E S E S

3 .1  R E S E A R C H  M O D E L

Figure 5.1 show s the conceptual fram ew ork o f  this รณdy in the con tex t o f  food 
processing industry and electrical / electronics industry in Thailand. T he purpose o f  this 
m odel is to use the institutional factors, organizational factors, and m anagem ent factors 
for predicting the adoption o f  clean technology. M an u fac to in g  firm s w ith different 
level o f  effects from  these factors w ill decide differently  to adopt or re ject clean 
technology.

T he fram ew ork o f  this รณdy consists o f  four constructs. A doption o f  clean technology 
is the dependent variable. The independent variables are institutional factors, 
organ izational factors, and m anagem ent factors. Institutional factors (e.g., perceived 
regulatory  pressures, perceived stakeholder dem ands, aw areness o f  and need for clean 
techno logy  incentives, and aw areness o f  clean technology w idespread) are based on the 
institotional theory  and the diffusion o f  innovation theory. O rganizational factor (e.g., 
firm  size, firm  capabilities, and clean technology know ledge) are based on the 
resource-based theory. M anagem ent factors (e.g., m anagem ent’s perceived com petitive 
advantage, econom ic advantage, and social advantage derived from  clean technology 
adoption, and m anagem en t’s w illingness to adopt and develop clean technology) are 
based on the diffusion o f  innovation theory.

C ontrol variables in this fram ew ork include the industry type (e.g., food processing 
industry and electrical / electronics industry) and the m ajor export m arkets (e.g., no 
export, export m ainly to  countries in A sia, export m ainly to Japan, and export m ainly to 
the บ .ร . and EU).
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Context: Food Processing Industry and Electrical / Electronics Industry in Thailand

F igu re  3.1 Research M ode l
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3 .2  H Y P O T H E S E S

There are eleven hypotheses proposed in this study.

I n s t i tu t io n a l  F a c to r s

State and societal forces in the o rgan ization’s environm ent are am ong the m ost critical 
agents o f  institutional change (D iM aggio & Pow ell, 1983). State pressures on 
organizations to conform  to public dem ands and expectations (e.g., pollution 
abatem ent) typically  displace previously institutionalized practices (the traditional use 
o f  certain  production  processes) that w ere once considered appropriate  organizational 
activities in an earlier context (O liver, 1992). A ccording to W ood (1991), social 
legitim acy is the m ain driv ing force o f  corporate environm ental responsibility. 
G overnm ent regulators have assem bled a dizzying series o f  law s under w hich firm s 
m ust report and ensure environm ental com pliance. International organ izations have 
w ritten  treaties calling for better global business conduct. T he A sia-Pacific E conom ic 
C ooperation  (A PEC), for exam ple, officially  adopted the C leaner P roduction  Strategy 
in 1997, in order to reduce the levels o f  pollution in various industry sectors by 
prom oting the adoption o f  clean technology. In Thailand, pollution prevention  projects 
have been prom oted since 1990. The D epartm ent o f  Industrial W orks and the 
D epartm ent o f  Industrial Prom otion, from  M inistry o f  Industry, and the Pollu tion  
C ontrol D epartm ent, from  M inistry o f  Science, T echnology and E nvironm ent, play 
roles in both assisting industries in Pollution P revention projects and in environm ental 
con trol issues. H ence, industries that these governm ent agencies exert their pow er and 
support to prom ote clean technology tend to encourage their m em bers in those 
industries to pu t po llu tion  prevention  options as a high priority  in their factories and 
find it is rational to invest in this innovation.

H ypothesis 1: T he greater the perceived regulatory pressures, the h igher the
likelihood o f  clean technology adoption by m anufacturing firms.
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Freem an (1984) defined stakeholders as “any group or individual w ho can affect or is 
affected by the achievem ent o f  the organ ization’s ob jectives” . S takeholders can express 
in terest and in fluence the practices o f  an organization via d irect pressures or by 
conveying inform ation (Flenriques and Sadorsky, 1999). P roactive strategies that build 
on basic m anagem ent principles o f  reducing w aste and cutting costs also respond to 
custom er and shareholder dem ands (B erry & R ondinelli, 1998). Pressure from  public 
and other external stakeholders m otivates m anagers to develop a m ore proactive 
orientation to environm ental issues (Law rence & M orell, 1995). Flenriques and 
Sadorsky (1999) found in their em pirical study that firm s w ith m ore proactive profiles 
do differ from  less environm entally  com m itted firm s in their perceptions o f  the relative 
im portance o f  differen t stakeholders. C om panies such as 3M , K odak, X erox, A lcoa, 
and Procter and G am ble that adopted quality m anagem ent program s during the 1980s 
to im prove their com petitive positions are also recognized by their shareholders 
and external stakeholders for exem plary environm ental perform ance and social 
responsibility.

H ypothesis 2: The greater the perceived stakeholder dem ands, the h igher the
likelihood o f  clean technology adoption by  m anufacturing firms.

A ccord ing to Post and A ltm an (1994), a great discovery o f  the 1980s w as the pow er o f  
m arket incentives to  induce and encourage behaviors that are ecolog ically  beneficial. 
B eginn ing w ith  the opening o f  an office o f  pollution prevention  w ith in the 
E nvironm ental P ro tection  A gency, governm ental program s in the U nited  States sought 
to find alternatives to costly regulatory standard setting and experim ents w ith “carro ts” 
not “ sticks” w ere launched. T he efforts o f  several leading com panies to achieve cost 
savings th rough po llu tion  prevention  w ere highlighted . To a business com m unity eager 
to im prove efficiency, productivity , and the bo ttom  line, po llu tion  preven tion  w arranted 
a close book. F rom  the institutional theory, an institutionalized activ ity  m ay continue or
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proceed because its perpetuation is still rew arding. In a study o f  institutional pressures 
on drug abuse treatm ent units, for exam ple, D ’A unno, Sutton and P rice (1991) show ed 
the central role o f  rew ards (such as funds, personnel and m aterials) con tro lled  by parent 
institutions in lim iting the discontinuity  o f  traditional drug abuse treatm ent practices. In 
T hailand, clean technology po licy  im plem ented by D epartm ent o f  Industrial W orks, 
M inistry  o f  Industry, gives incentives to com panies by using clean technology criteria 
for consideration w hen approving 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 
techno logy equipm ent.

H ypothesis 3: T he greater the aw areness o f  and the need for clean technology
incentives, the higher the likelihood o f  clean techno logy  adoption 
by m anufacturing firms.

O rganizations are predicted to conform  to institutionalized beliefs or practices w hen 
these beliefs or p ractices are so externally  validated and accepted by organizations 
(D iM aggio, 1988). K noke (1982) found that the best basis for p redicting  the adoption 
o f  m unicipal reform s w as the percentage o f  o ther m unicipalities that had already 
adopted the reform . T olbert and Z ucker (1983) dem onstrated that later adoption o f  civil 
service po licies and program s was a function o f  how  w idespread or broad ly  diffused 
these policies and program s had becom e in the institutional environm ent. H ence, an 
increase in the num ber o f  organizations that adopt an innovation w ill increase 
institutional pressures (O liver, 1991) and cause o ther organizations to adopt the cleaner 
innovation arising from  the th reat o f  lost legitim acy and lost stakeholder support 

(A braham son & Rosenkopf, 1993).

H ypothesis 4: T he greater the aw areness o f  the clean technology w idespread,
the h igher the likelihood o f  clean technology adoption by 
m anufacturing firms.
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O r g a n iz a t io n a l  F a c to r s

Size o f  com panies is one o f  the organizational factors, w hich is described as a 
bo ttleneck  in po llu tion  prevention projects in T hailand (H oftm an and K oottatep , 2001). 
Sm all firm s generally  have been reported as m ore reactive and resistive to 
environm ental issues (Harris, 1985), and size also correlates w ith  po llu tion  control, 
w ith  large firm s generally  being cleaner (Spicer, 1978). P roposed explanations include 
the greater ability  o f  large firm s to purchase the equipm ent, greater scrutiny by 
regulators and the public, and econom y o f  scale (U llm ann, 1985). D espite the result o f  
clean technology projects seem s to be very prom ising, they also create a heavy burden 
to som e firm s, especially  sm all and m edium  enterprises (SM Es), to set up and 
im plem ent them . M ost o f  the pollution prevention program s involve rather high 
consulting fee, as the program  itse lf requires m any experts and tim e for im plem entation 
(H oftm an and K oottatep, 2001).

H ypothesis 5: T he greater the size o f  total assets and the num ber o f  em ployees o f
m anufacturing firm s, the h igher the likelihood o f  clean technology 
adoption by m anufacturing firms.

In addition  to prov id ing m anufacturing firm s w ith a com petitive advantage (B oyer et 
ah, 1996), advanced m anufacturing technologies and new er production  equ ipm ent offer 
an excellen t opportunity  to upgrade related environm ental system s (C aim cross, 1992; 
L aw rence & M orell, 1995). Investing in environm ental technologies m ay be sim pler 
and less costly w hen installed concurrently  w ith o ther new  process equipm ent, rather 
than as a later, retrofitted conversion. M oreover, o lder equ ipm ent results from  low 
investm ent levels, w hich can favor sm aller, increm ental investm ent in environm ental 
technologies (B ragdon & M arlin, 1972). The survey o f  256 large and sm all firm s in the 
U nited States found that m ore than 60 percent o f  the firm s used im proved process 
technology or new  process technology, and about 58 percent reported using new
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product technology to prevent pollution (Florida, 1996). T he adoption o f  w aste 
m inim ization strategies has stim ulated com puter design processes and new  softw are, 
expert system s, and com prehensive databases that integrate w aste m inim ization 
requirem ents into process design and p lant restructuring. F in ns are developing new  
retrosynthesis and com putational chem istry-based techniques that w ill m ake pollution 
prevention far easier in the chem ical industry (Sam dani, 1995).

H ypothesis 6: T he greater the intensity o f  m anufacturing technologies and the
new er production m achines and equipm ent, the h igher the 
likelihood o f  clean technology adoption by m anufacturing firms.

From  the diffusion o f  innovation theory, firm s w ith highly diverse netw orks and a 
high frequency o f  in teraction in industrial and professional netw orks are m ore likely 
to gain advantages in u tiliz ing  inform ation necessary for m aking decision to adopt 
clean technology. T he diversity  o f  netw orks helps firm s w ith idea generation, thus 
provoke the f irm ’s creativ ity , interest, and know ledge (Rogers & E veland, 1978). 
P rofessional netw orks, w hich include consulting firm s and other innovation  vendors 
(Lorsuw annarat, 1995), provide a m ajor m ean o f  dissem inating inform ation about 
innovative ideas (M iller & Friesen, 1982), recent technological developm ents, 
assessm ents o f  particular technologies, and specific experiences w ith  an application 
(Perry & K raem er, 1978; R ogers & Shoem aker, 1971). In sum m ary, the clean 
techno logy  know ledge and inform ation from  these entities encourage m anufacturing 

firm s to adopt clean technology:

H ypothesis 7: T he greater the clean technology input prov ided by organizations
that prom ote the diffusion o f  clean technology, the h igher the 
likelihood o f  clean technology adoption by m anufacturing firms.
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M a n a g e m e n t  F a c to r s

H oftm an and K oottatep  (2001) reported that the w illingness o f  top m anagem ent is a 
crucial issue in adopting po llution prevention program  in Thailand. This finding is in 
line w ith the process m odel proposed by O liver (1997) that the decision to accum ulate 
or deploy resources and capabilities (e.g., technological capabilities) w ill begin w ith the 
individual-level discretionary strategic decisions that m anagers m ake in pursuit o f  
individual and f in n  gains. O liver (1997) refers to it as m anagerial choice and posits that 
this choice is grounded on the econom ic rationality  m otivated by efficiency and 
profitability , and on the norm ative rationality  induced by historical precedent and social 
ju stification .

H ypothesis 8: The greater the m anagem ent’s w illingness to adopt and develop
clean technology, the h igher the likelihood o f  c lean technology 
adoption by m anufacturing firms.

F rom  the diffusion o f  innovations perspective, the individual-level d iscretionary 
strategic decision is m ade on the basis o f  the relative advantage to  w hich an adopted 
innovation is perceived as being better than the idea it supersedes. A ccording to  Rogers 
(1983), the nature o f  the innovation largely determ ines w hat specific type o f  relative 
advantage (such as econom ic, social, and the like) is im portant to adopters. In addition , 
Sharm a and V redenburg  (1998) suggest that finns m ay gain com petitive advantage in 
w ays o ther than w aste / efficiency cost savings from  environm ental strategies. This 
com petitive advantage includes a capability for con tinuous innovation in firm s (Sharm a 
& V redenburg , 1998), brand loyalty created by superior quality  (G avin, 1984), 
custom er responsiveness to create custom er satisfaction (Hill & Jones, 1995), and 
social legitim ization (Shrivastava, 1995). Based on this prem ise, relative advantage o f  
clean technology is separated into three aspects, i.e., econom ic, com petitive, and social. 
E conom ic aspect includes profitability , cost reduction, and energy savings. C om petitive
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aspect involves healthy m arket share, custom er satisfaction, superior product quality, 
and continuous technology developm ent. Social aspect refers to the social status or 
im age gaining from  the innovation adoption. H ence, these three aspects o f  relative 
advantage o f  clean technology are sum m arized in the follow ing three hypotheses:

Hypothesis 9: The greater the competitive advantage o f clean technology perceived
by the management, the higher the likelihood o f  clean technology 
adoption by m anufacturing firms.

Hypothesis 10: The greater the economic advantage o f clean technology perceived by
the management, the higher the likelihood o f  clean technology 
adoption by m anufacturing firms.

Hypothesis 11: The greater the social advantage o f clean technology perceived by the
management, the higher the likelihood o f  c lean technology 
adoption by m anufacturing firms.

3 .3  S U M M A R Y

This chapter describes a conceptual fram ew ork for analysis derived from  the resource- 
based theory, the institutional theory, and the diffusion o f  innovation  theory. This 
fram ew ork suggests that there are th ree constructs o f  factors (i.e., institu tional factors, 
organ izational factors, and m anagem ent factors), and these factors can be used as the 
predictors o f  the adoption o f  clean technology by m anufacturing firm s in Thailand. 
B ased on th is fram ew ork, eleven hypotheses are proposed.
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