
CHAPTER 2
LITERATURE REVIEW

In this chapter, the first section is the literature review  o f  the resource-based 
perspective, w hich describes how this theory em erges, establishes, and extends by 
com bining w ith the insights from  the institutional theory to becom e the im portant tool 
in explaining the process o f  resource selection under the social influence and pressure. 
T hese theoretical com plem entarities offer a significant opportunity  that the author 
exploits in this รณdy to  explain the clean technology adoption by m anufacturing firm s 
as the effect o f  the econom ically  rational m anagerial factors in selecting and 
accum ulating resources. The second section is the l i te ra te e  review  o f  the institutional 
theory, w hich generates valuable insights into the role o f  social in fluence and pressures 
for organizational conform ity to the environm ent. The th ird section is the l i te ra ta e  
review  o f  the diffusion o f  innovation theory. T heorists in this field provides the 
explanation  to the phenom enon that has long been recognized that the increases in the 
num ber o f  firm s that adopt an innovation influence the num ber o f  rem aining firm s that 
w ill subsequently  adopt this innovation. D iffusionists believe that firm s choose to adopt 
an innovation based on either the rational-efficiency or on w hat o ther firm s have 
adopted that innovation. The strength o f  d iffusion o f  innovation theory is its focus on 
com m unication netw orks, w hich can have an effect on inform ation sharing to reach 
m utaal understanding and consequently  it can lead to the innovation adoption or 
rejection by the agents o f  the firm  based on their perceived values o f  that innovation. 
T he last section o f  this chapter is the li te ra to e  review  o f  the clean technology. F irstly , 
the concept o f  po llu tion  control and po llution prevention is explained. Secondly, the 
inform ation about po llu tion  prevention technology is elaborated . F inally , the detail o f  
clean technology, w hich is ano ther nam e o f  pollution prevention technology, is 
provided.
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2.1  R E V I E W  O F  T H E  R E S O U R C E - B A S E D  P E R S P E C T I V E

The resource-based view  o f  the firm  proposes that resource selection and accum ulation 
are a function o f  both w ith in-firm  decision-m aking and external strategic factors. 
W ithin firm s m anagerial choices are guided by an econom ic rationality  and by m otives 
o f  efficiency, effectiveness and profitability  (C om er, 1991). E xternal in fluences are 
strategic industry factors that im pact the firm , including buyer and supplier power, 
in tensity o f  com petition , and industry and product m arket structure. T hese factors 
in fluence w hat resources are selected, as w ell as how  they are selected and deployed 
(O liver, 1997). T he im portant insights from  this theory w ere used by the environm ental 
m anagem ent researchers in explaining the com petitive benefits em erg ing from  the 
firm ’s response to natural environm ental requirem ent. T hese include low er costs o f  
process /  inputs /  products, innovations in process / products /  operating system s, 
im proved corporate reputation, and relationships w ith a w ide range o f  stakeholders 
(Sharm a & V redenburg , 1998). A ccording to Russo and Fouts (1997), this theory 
provides tw o key benefits. First, the resource-based view  has a strong focus on 
perform ance as the key outcom e variable. A nd second, w ork adopting this theory 
explicitly  recognizes the im portance o f  intangible concepts, such as know -how  (Teece, 
1980), corporate culture (Barney, 1986), reputation (Hall, 1992), and organizational 
capabilities (Days, 1994).

E m e r g e n c e  o f  t h e  R e s o u r c e - B a s e d  V ie w

T here has been an active debate am ong m anagem ent scholars concern ing the relative 
im portance o f  internal firm  capabilities under the banner o f  the resource-based view  o f  
the firm  (e.g., G albraith  & K azanjian, 1986; Peters & W aterm an, 1982; Barney, 1991; 
W em erfelt, 1984; Prahalad & H am el, 1990) versus the structure-conduct-perform ance 
paradigm  o f  the 10 (industrial organization) v iew  o f  the firm  (e.g., B ain, 1959; H annan 
& Freem an, 1977, P feffer & Salancik, 1978; Porter, 1980, 1990) to sustain com petitive 
advantage.
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T he early  resource-based theorists found the 10 view  (that a firm ’s success was w holly 
determ ined by its external environm ent) to be unrealistically  lim ited  and tam ed  to the 
sem inal w ork o f  Penrose (1959) for m otivating  other succeeding resource-based 
scholars (e.g., W em erfelt, 1984; D ierickx and Cool, 1989; P rahalad  and H am el, 1990) 
to counter 10  view  by building resource-based theory around the in ternal com petencies 
o f  firms. It has only been during the past decade that the resource-based view  o f  the 
firm  has gained prom inence as a com petitive theory o f  the firm  (B arney and Zarjac,
1994). To understand how the resource-based view  em erges and becom es established, a 
graphical sum m ary (see Figure 2.1) developed by H art (1995) w ill be used for 
review ing the relationships am ong firm  resources, capabilities, and com petitive 
advantage and som e o f  the key authors associated w ith the core ideas.

Competitive Advantage
•  Cost or differentiation
•  Preemption
•  Future position

•  Porter (1980, 1985)
•  Ghemawat (1986)
•  Lieberman & Montgomery (1988)
•  Hamel & Prahalad (1994)

Capabilities
• Technology •  Production
• Design •  Distribution
• Procurement •  Service

I
Resources

•  Polanyi (1962) Basic Requirement Key Characteristics
•  Rumelt(1984) •  Valuable ------ •  Tacit (causally ambiguous)
•  Teece(1987) •  Non-substitutable •  Socially complex
•  Kami (1987) •  Rare (firm specific)

•  Andrews (1971)
•  Hofer& Schendel (1978)
•  Prahalad & Hamel (1990)
•  Ulrich & Lake (1991)

•  Wernerfelt (1984)
•  Deirickx & Cool (1989)
•  Reed & DeFillippi (1990)
•  Barney (1991)

F ig u r e  2.1 T h e  R e s o u rc e -B a s e d  V iew

S ou rce : H art (1995 ). “A  N a tu ra l-R e so u rc e  B ased  V iew  o f  the  F irm ” . A c ad e m y  o f  M an a g em e n t 

R ev iew , 2 0 (4 ), p 986 -1 014 .
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E s t a b l i s h m e n t  o f  t h e  R e s o u r c e - B a s e d  V ie w

The concept o f  com petitive advantage has been treated extensively in the m anagem ent 
literature. Porter (198 0 ,1 9 8 5 ) thoroughly developed the concepts o f  cost leadership and 
differen tia tion  relative to com petitors as tw o im portant sources o f  com petitive 
advantage: a low -cost position enables a firm  to use aggressive pricing and high sales 
volum e, w hereas a d ifferentia ted p roduct creates brand loyalty and positive reputation, 
facilitating prem ium  pricing. D ecisions concerning tim ing (e.g., m oving early versus 
late) and com m itm ent level (e.g., entering on a large scale versus m ore increm entally) 
also are crucial in securing com petitive advantage (G hem aw at, 1986; L ieberm an & 
M ontgom ery, 1988). I f  a firm  m akes an early m ove or a large-scale m ove, it is 
som etim es possible to  preem pt com petitors by setting new  standards or gaining 
preferred access to critical raw  m aterials, locations, production  capacity , or custom ers. 
P reem ptive com m itm ents thus enable firm s to gain a strong focus and dom inate a 
particu lar niche, either th rough low er costs, differen tia ted products, or both 
(G hem aw at, 1986; Porter, 1980). F inally , H am el and Prahalad (1989, 1994) have 
em phasized the im portance o f  “com peting for the future” as a neg lected  dim ension o f  
com petitive advantage. A ccording to this view , the firm  m ust be concerned not only 
w ith  profitability  in the present and grow th in the m edium  term , bu t also w ith  its fu tu re  

pos ition  and source o f  com petitive advantage. This view  requires exp licit strategizing 
about how  the firm  w ill com pete w hen its current strategy configuration  is e ither copied 
or m ade obsolete.

T he connection betw een firm s’ capabilities  and com petitive advantage also has been 
w ell established in literature. A ndrew s (1971) and, later, H ofer and Schendel (1978) 
and Snow and H rebiniak  (1980) no ted  the centrality  o f  “distinctive com petencies” to 
com petitive success. A ccord ing to the resource-based view , com petitive advantage is 
rooted inside a firm , in assets that are valuable and inim itable. A  firm ’s capabilities or 
com petencies and m anagem en t’s abilities to com m and these assets to produce superior
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perform ance determ ine com petitive advantage (G rant, 1991). M ore recently , Prahalad 
and H am el (1990) and U lrich and Lake (1991) re-em phasized the strategic im portance 
o f  identifying, m anaging, and leveraging “core com petencies” rather than focusing only 
on products and m arkets in business planning. The resource-based v iew  takes this 
th ink ing  one step further: It posits that com petitive advantage can be sustained on ly  if  
the capabilities creating the advantage are supported by resources that are not easily 
duplicated by com petitors. In other w ords, firm s’ resources m ust raise “barriers to 
im itation” (R um elt, 1984). Thus, resources are the basic units o f  analysis and include 
physical and financial assets as w ell as em ployees’ skills and organizational (social) 
processes. A  firm ’s capabilities resu lt from  bundles o f  resources being brought to bear 
on particular value-added tasks (e.g., design for m anufacturing, ju st-in -tim e 
production). O rganizational capabilities, according to  D ay (1994), are the coordinating 
m echanism s that enable the m ost efficient and com petitive use o f  the firm ’s assets -  
w hether tangible or intangible. T hese capabilities are m ore likely to em erge during 
periods o f  greater tu rbulence and organizational change (W em erfelt, 1984). The 
com petitive advantages o f  these capabilities stem  from  their elusive nature based on 
social com plexity  and deep em beddedness in organizations (Hart, 1995; T eece, 1987; 
W inter, 1987).

A lthough the term inology has varied (Peteraf, 1993), there appears to be general 
agreem ent in the m anagem ent literature about the resource characteristics that 
con tribu te to a f irm ’s sustained com petitive advantage. A t the m ost basic level, such 
resources m ust be valuab le (i.e., rent producing) and non-substitu tab le (B arney, 1991; 
D ierickx & C ool, 1989). In o ther w ords, for a resource to have enduring value, it m ust 
con tribu te to a f in n  capability  that has com petitive significance and is no t easily 
accom plished th rough alternative m eans. N ext, strategically  im portant resources m ust 
be ra re  and / or specific  to a given firm. T hese capabilities usually  lack an identifiable 
ow ner in an organization  and are no t traded in factor m arkets (B arney, 1991; R eed &
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D eFillippe, 1990). T hat is, they m ust not be w idely distribu ted w ith in  an industiy  and / 
or m ust be closely identified w ith a given organization , m aking them  difficu lt to 
transfer or trade (e.g., a brand im age or an exclusive supply arrangem ent). A lthough 
physical and financial resources m ay produce a tem porary advantage for a firm , 
com petitors or new  entrants often can readily acquire them  on factor m arkets. 
C onversely , a unique path through history m ay enable a firm  to obtain unusual and 
valuable resources that cannot be easily acquired by com petitors (B arney, 1991). 
F inally , such resources m ust be difficu lt to replicate because they are e ither tac it 

(causally ambiguous) or soc ia lly  complex (Teece, 1987; W inter, 1987). T acit resources 
are skill based and people intensive. Such resources are “ invisib le” assets based upon 
leam ing-by-doing that are accum ulated through experience and refined by practice 
(Itam i, 1987; Polanyi, 1962). Socially com plex resources depend upon large num bers 
o f  people or team s engaged in coordinated action such that few  individuals, i f  any, have 
sufficient breadth o f  know ledge to grasp the overall phenom enon (B arney, 1991, Reed 
& D eFillippi, 1990). In o ther w ords, they are path dependent upon a com bination o f  
un ique organizational actions and learning undertaken over a period o f  tim e (Barney, 
1991; D iericks & Cool, 1989). T hey span several different functions and levels w ith in 
an organization and are capable o f  m ultiple uses (A m it & Schoem aker, 1993; Barney, 
1991).

T h e  R e s o u r c e - B a s e d  V ie w  a n d  t h e  E x t e r n a l  E n v i r o n m e n t

In pursuit o f  adding depth and breadth to this internal view , theorists have no ted  bu t left 
som ew hat vague the role o f  a firm ’s links to its external environm ent. B arney (1986) 
addressed th is issue by p inpoin ting  the conditions under w hich a firm ’s resources 
becom e valuab le by bringing the external environm ent into the resource-based picture. 
In developing the no tion o f  external factor m arkets, he com m ented that 10 m od el’s 
recom m endation o f  external resource analysis alone co u ld n ’t lead to valuable 
resources. H ow ever, by nurturing  internal com petencies and apply ing them  to an
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appropriate external environm ent, a firm  can develop a viable strategy. H e suggested 
that, for a firm ’s resource to becom e valuable, it m ust allow  the firm  to “exploit 
opportunities or neutralize th reats” in the f in n ’s environm ent (B arney, 1991).

C om er (1991) is ano ther resource-based theorist w hose contribu tion  explicitly  relates 
to  the link in resource-based theory betw een the com petitive environm ent and firm  
capabilities. She observed the com parison o f  the resource-based v iew  and the 10  and 
C hicago m odels that all three recognize the external constraints o f  dem and conditions 
and public policy on strategy. In C orner’s view , the task  for resource-based theorists is 
to perceive the appropriate rent-generating inputs given bo th  external (e.g., dem and, 
public po licy, and com petitor action) and internal (e.g., past history, resource 
endow m ents, and corporate culture) constraints. C onsequently, the resource-based view  
in its current state addresses the fit betw een w hat a firm  has the ability  to  do and w hat it 
has the opportunity  to do. C ollis and M ontgom ery (1995) asserted that resources 
cou ld n ’t be evaluated in isolation, because their value is determ ined in the interplay 
w ith  m arket forces. A resource that is valuable in a particular industry or at a particular 
tim e m ight fail to have the sam e value in a different industry or chronological context.

T h e  R e s o u r c e - B a s e d  V ie w  a n d  t h e  N a t u r a l  E n v i r o n m e n t

Previous applications o f  resource-based theory to evaluation o f  env ironm ental policies 
and strategy have concentrated on internal analysis o f  firm s (Porter, 1991; Shrivastava, 
1995). H ow ever, H art (1995) expanded the resource-based view  o f  the firm  to include 
the constrains im posed and opportunities offered by the natural env ironm ent w hich he 
term ed “a natural-resource-based view  o f  the firm ” . H e argued that corporate response 
to calls for environm ental protection is an im portant em erging com petitive dom ain for 
businesses and m ight be best understood in ten u s o f  the resource-based v iew  o f  the 
firm . He provided a schem a that links the im perative o f  capturing a com petitive 
advantage w ith the goal o f  securing and enhancing social legitim acy. H e view ed
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external stakeholders as playing a pivotal role in m oving corporations tow ard 
sustainability . The logical extension o f  this argum ent is that v iew ing societal dem ands 
as part o f  the external environm ent facing a firm  trying to develop un ique resources 
leads to expectations about w hen such resources will be valuable and inim itable.

T h e  R e s o u r c e - B a s e d  T h e o r y  a n d  T h e  I n s t i t u t i o n a l  T h e o r y

T he resource-based v iew  provides the im portant insights how  firm s m ake decisions 
about selecting and accum ulating resources to enable them  to generate above-norm al 
rates o f  return and a sustainable com petitive advantage w ith in the con tex t o f  im perfect 
and incom plete factor m arkets. H ow ever, this approach is critic ized  by the institutional 
theorists that it has not looked beyond the properties o f  resources and resource m arkets 
to explain enduring firm  heterogeneity  in ten u s o f  econom ic rents generating 
capability . O liver (1997) points out that the process o f  acquiring resources and 
sustaining econom ic rents is not sim ply a function o f  im perfect or incom plete factor 
m arkets, bu t depends m ore fundam entally  on the social con tex t o f  resource decisions. 
To be specific, the resource-based v iew  has not exam ined the social con tex t w ith in 
w hich resource selection decisions are em bedded (e.g., firm ’s internal culture as w ell as 
broader in fluences from  the state, society, and inter-firm  relations that define socially 
accep table econom ic behavior) and how  this context m ight affect sustainable firm  

differences (G insberg, 1994).

To fill such gap, O liver (1997) proposes to use insights from  the institutional theory to 
com plem ent the resource-based theory. Based on this approach, she uses the 
institutional theory to exam ining the role o f  social in fluence and pressures for social 
conform ity  in shaping organ izations’ actions. Therefore, it is appropriate to present the 
review  o f  institutional theory in the next section.
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2 .2  R E V I E W  O F  I N S T I T U T I O N A L  T H E O R Y

From  an institutional perspective, firm s operate w ith in a social fram ew ork o f  norm s, 
values, and taken-for-granted assum ptions about w hat constitutes appropriate or 
acceptable econom ic behavior. Econom ic choices are constrained no t only by the 
technological, in form ational, and incom e lim its that neoclassical m odels em phasize, 
bu t also by socially  constructed lim its that are distinctly  hum an in orig in, like norm s, 
habits, and custom s. T he institutional v iew  suggests th a t the m otives o f  hum an 
behavior extend beyond econom ic optim ization to social ju stifica tion  and social 
ob ligation (Zucker &  D iM aggio , 1990). As partial captives o f  social convention, 
individuals and organizations are assum ed to be approval seeking, suscep tib le to social 
influence, and relatively intractable creatures o f  habit and tradition  (Scott, 1995; 
Z ucker, 1987). A ccord ing to institutional theorists, conform ity to social expectations 
contribu tes to  organ izational success and survival (B aum  & O liver, 1991; Carroll & 
H annan, 1989; D iM aggio & Pow ell, 1983; O liver, 1991). As Scott (1987: 498) 
observes, “organizations .. . .  conform  because they are rew arded for doing so through 
increased legitim acy, resources, and survival capabilities.” U nlike econom ic and 
strategic fram ew orks, w hich exam ine the extent to w hich firm  behavior is rational and 
econom ically  ju stified , institutional theorists em phasize the extent to w hich firm  
behavior is com pliant, habitual, unreflective, and socially defined.

Institutional theorists are in terested in the process by w hich item s becom e 
institu tionalized  over tim e and the role o f  institutions in society (Scott, 1987). 
A ccord ing to Scott (1987a: 498), institutions are defined as regulatory  structures, 
governm ent agencies, laws, courts, and professions. In accordance w ith  m ost 
institutional theorists (D iM aggio & Pow ell, 1983; M eyer &  R ow an, 1977; M eyer & 
Scott, 1983; Z ucker, 1987a), institutional constituents that exert pressures and 
expectations include no t on ly  the state and professions, as institutions, bu t also in terest



23

groups and public opinion (Scott, 1987b: 114). B ecause o f  its focus on how  item s 
becom e rule-like or becom e social facts, institutional theory is useful for understanding 
how  concepts o f  environm entalism  are generated and accepted bo th  inside and out o f  
organizations (M eyer & R ow an, 1977; Z ucker, 1987).

Institu tionalized  activities are those actions that tend to be enduring, socially accepted, 
resistant to change, and not directly reliant on rew ards or m onitoring for their 
persistence (O liver, 1992). Institutionalized activities for w hich there is no obvious 
econom ic or technical purpose are o f  particular theoretical in terest because rational 
choice fram ew orks cannot explain their perpetuation. A  firm , for exam ple, that retains 
the sam e unreliable supplier over a period o f  years m ay be perpetuating  this 
institutionalized activity  sim ply out o f  habit, even though the firm  believes such 
allegiance to be rational. W hen m anagers, for exam ple, ju stify  actions w ith the claim  
that “w e ’ve alw ays done it this w ay,” “everybody does it this w ay” or “th a t’s ju s t the 
w ay things are done around here,” they are referring to institu tionalized  activities. 
Institutional theorists argue that m any activities in firm s (e.g., approaches to m anaging 
em ployees, routines for assigning resources) are so taken for granted or so strongly 
endorsed by the firm ’s prevailing culture or pow er structure that decision-m akers no 
longer even question the appropriateness or rationality  o f  these activities.

Institutional theorists have em phasized the survival value o f  conform ity  w ith the 
institutional env ironm ent and the advisability  o f  adhering to external rules and norm s 
(D iM aggio & Pow ell, 1983; M eyer & R ow an, 1977). O rganizations are predicted to 
conform  to institutionalized beliefs or practices w hen these beliefs or practices are so 
externally  validated  and accepted by organizations as to be invisible to the actors they 
in fluence (D iM aggio, 1988). Institutional theory illustrates how  the exercise o f  
strategic choice m ay be preem pted w hen organizations are unconscious of, blind to , or
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otherw ise take for granted the institutional processes to w hich they adhere. M oreover, 
w hen external norm s or practices obtain the status o f  a social fact, organ izations m ay 
engage in activities that are not so m uch calculative and self-interested as obvious or 
proper (O liver, 1991). H ence, proponents o f  institutional perspective assum e that 
organizational choice is possible w ith in the context o f  external constraints. It w as noted 
by O liver (1991) that the institutional theorists tend to focus on conform ity, passivity , 
and preconscious acceptance o f  organizations in response to in s titu tio na l pressures.

I n s t i t u t i o n a l  P r e s s u r e s

T heory and research on institutionalization have generated valuable insights into the 
institutional pressures on organizational conform ity to the environm ent. D iM aggio 
(1988) and D iM aggio and Pow ell (1983) suggest that organ izations attem pt to obtain 
stab ility  and legitim acy. M otives o f  stability is hypothesized by  the processes o f  
reproduction  or im itation o f  organizational structures, activities, and routines in 
response to state pressures, the expectations o f  professions, or collective norm s o f  the 
institutional env ironm ent (D iM aggio & Pow ell, 1983; Z ucker 1977; 728). A ccord ing to 
O rru, B iggart, and H am ilton (1991), institutions create pow erful pressures for 
organ izations to seek legitim acy and strive for social conform ity. T herefore, analysts 
have typically  found institutional phenom ena reflected in an increasing hom ogeneity  o f  
organizations, or isom orphism  (K raatz & Zajac, 1996).

T he differen t strategic responses that organizations enact as a result o f  the institutional 
pressures tow ard conform ity that are exerted on them  w ere explicitly  exam ined by 
O liver (1991). In order to argue that institutional theory can accom m odate in terest­
seeking and organ izations’ responses to institutional pressures and expectations are not 
assum ed to be invariably passive and conform ing across all institutional conditions, she 
applied the convergent insights o f  institutional and resource dependence theories to
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dem onstrate how organizational behavior m ay vary from  passive conform ity to active 
resistance in response to institutional pressures, depending on the nature and context o f  
the pressures them selves. She also provides ten conform ity fa c to rs  to p red ict the degree 
o f  organizational conform ity or resistance to institutional pressures. T hey are 1) the 
degree o f  social legitim acy, 2) the degree o f  econom ic, 3) the degree o f  constituent 
m ultip licity , 4) the degree o f  external dependence on pressuring constituents, 5) the 
consistency o f  institutional norm s or requirem ents w ith organizational goals, 6) the 
degree o f  d iscretionary constraints im posed on the organization by institutional 
pressures, 7) the degree o f  legal coercion behind institutional norm s and requirem ents,
8) the degree o f  vo luntary  diffusion o f  institutional norm s, values, or practices, 9) the 
degree o f  uncertain ty  in the o rgan ization’s environm ent, and 10) the degree o f  
in terconnectedness in the institutional environm ent.

C o m b in in g  I n s t i t u t i o n a l  a n d  R e s o u r c e - B a s e d  V ie w s

O liver (1997), w ith the spirit o f  extending the resource-based perspective to cover 
the social context, com bines a resource-based view  w ith insights from  the new  
institutionalism  in organization theory (D iM aggio and Pow ell, 1983, 1991; Scott, 1987,
1995). D raw ing on an institutional perspective, she argues that resource selection and 
sustainable com petitive advantage are profoundly influenced, at the individual, firm , 
and in ter-finn  level, by the institutional context (e.g., rules, norm s, and beliefs 
surrounding econom ic activity  that define or enforce socially acceptable econom ic 
behavior) o f  resource decisions. A t the individual level, the institu tional context 
includes decision -m akers’ norm s and values; at the firm  level, organ izational culture 
and politics; and at the inter-firm  level, public and regulatory pressures and industry­
w ide norm s.
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T h e  I n s t i t u t i o n a l  T h e o r y  a n d  T h e  D i f f u s io n  o f  I n n o v a t i o n

The institutional theory contributes the im portant insights how  the im itation behavior 
plays a m ajor role in the innovation diffusion process (A braham son, 1991; A braham son 
& R osenkopf, 1993). This theory is used to induce understanding w hy and how 
irrationality  (e.g., m yths, m eaning, and values) and coercive process o f  isom orphism  
m ay be the forces beh ind the diffusion o f  innovation, no m atter that innovation is 
efficient or not. Institutional theorists propose the innovation processes, w hich com pose 
o f  early stage and later stage pattern o f  adoption, and argue that the early adoption 
could be predicted on the rational basis, w hile the diffusion o f  innovation occurred at 
later adoption stage could be explained by legitim acy (D iM aggio & Pow ell, 1983; 
M ayer & R ow an, 1977; T olbert & Z ucker, 1983; Z ucker, 1987).

D espite the strengths o f  institutional theory, its one w eak po in t is that institutional 
research on innovation tends to overlook the role o f  agency w ith in organizations 
(C ovaleski &  D irsm ith, 1988; D iM aggio, 1988; O liver, 1991; Perrow , 1986; Pow ell, 
1985). V an de V en and R ogers (1988) suggested that any m acro theory o f  
organ izational innovation should be grounded in the purposive actions and am bitions o f  
individuals. Fortunately, the diffusion o f  innovation theory, w hich considers the 
m em bers o f  a social system  and the com m unication channel as the fundam ental 
elem ents in the process o f  diffusion (R oger, 1983), provides the com plem entary 
insights concern ing w ith this issue. Therefore, the review  o f  diffusion o f  innovation 
theory  is p resented  in the next section.
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2 .3  R E V I E W  O F  D I F F U S I O N  O F  I N N O V A T I O N  T H E O R Y

D iffusionists have long recognized that increases in the num ber o f  organizations that 
adopt an innovation influence the num ber o f  rem aining organizations that will 
subsequently adopt this innovation (M ansfield, 1961). Tw o types o f  perspectives can 
explain this phenom enon at least: rational-efficiency perspective and fad perspective 
(A braham son, 1991). P roponents o f  rational-efficiency perspective believe that 
organizations rationally  choose to adopt an innovation that is diffusing based on 
updated inform ation about the innovation’s technical efficiency or retom s. Review ers 
o f  the innovation literature unanim ously agree that th is perspective contains p ro­
innovation biases (D ow ns & M ohr, 1976; K im berly, 1981; R ogers, 1962, 1983; Rogers 
& Schoem aker, 1971; V an de V en, 1986; Z altm an, D uncan, & H olbeck, 1973). 
K im berly (1981) defined pro-innovation  biases as presum ptions that innovations w ill 
benefit organizations. R ogers (1983) points out that pro-innovation  biases are 
reinforced by the rational-efficiency perspective in the diffusion o f  innovation 
literature, w hich relies on a m odel o f  choice in w hich adopters m ake independent, 
rational choices guided by goals o f  technical efficiency. Such perspective reinforces 
pro-innovation  biases because it suggests that a rational adopter never decides to adopt 
a technically  inefficient technology that w as diffusing or to reject a technically  efficient 
technology that this organ ization  had adopted. T he rational-efficiency perspective is 
based on tw o m ajor assum ptions (M arch, 1978): (a) organ izations w ith in a group can 
freely and independently  choose to adopt a technology and (b) organ izations are 
relatively  certain about their goals and their assessm ents o f  how  efficient technologies 
w ill be in attain ing these goals. As a result, organizational choices can be rational and 
can lead to the selection and retention o f  technically  efficient technologies. A dvocates 
o f  fad perspective, in contrast, believe that organizations choose to adopt an innovation 
based on w hat o ther organizations have adopted it, rather than its technical efficiency 
or returns. M acdonald  (1992) criticizes that this rational-efficiency perspective is not
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applicable to  the case o f  innovation adoption im posed by social influence in the form  o f 
authority. For exam ple, it cannot explain the diffusion o f  adm inistrative innovations 
suggested by the W orld B ank or the International M onetary Fund (IM F) to developing 
countries, despite the inefficiency o f  those innovations in solving the developing 
coun tries’ problem s (Lorsuw annarat, 1995). To overcom e this pro-innovation  biases, 
A braham son (1991) generates tw o counter-assum ptions: (a) organizations outside a 
group, such as regulatory bodies or consulting firm s, in fluence the choices m ade by 
organizations w ith in this group and (b) organizations have unclear goals and high 
uncertain ty  about the technical efficiency o f  technology, w hich m ake them  unable to 
rationally  choose technically  efficient technology because they w ould not be able to 
assess technical efficiency (M arch & O lsen, 1976). A lso, these organizations w ould not 
have clear goals to help them  decide w hich type o f  technical efficiency m attered  in 
attain ing organizational goals. A ccording to perspective that include th is counter­
assum ption, under conditions o f  uncertainty, organizations im itate o ther organ izations -  
they  base their decisions o f  w hich technology to use on the decisions o f  other 
organ izations (D iM aggio & Pow ell, 1983; T hom pson, 1967).

O ther key aspects to be review ed here are the agents and the com m unication channels, 
w hich play im portant roles as the m echanism s o f  change in the diffusion o f  innovation 
theory. This theory has the im plicit assum ption o f  considerable free choice, in w hich a 
source o f  com m unication can interact w ith anyone in the system  (R ogers & 
Schoem aker, 1971). The m odel pays great attention to the active role o f  agency. 
A dopters and non-adopters utilize the in form ation and m ake decisions on adoption or 

rejection. In  o ther w ords, agency has purposive action and has the capacity  to create 
change. O pinion leaders and change agents also play significan t roles in influencing 
innovation adoption (Lorsuw annarat, 1995). In addition , the core concept o f  the theory 
is based on the no tion o f  inform ation as a m eans to reduce the uncertain ty  surrounding 
innovation (Rogers, 1983; Rogers & K incaid, 1981). T herefore, the strength o f
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diffusion theory is its focus on com m unication netw orks, w hich can have an effect on 
inform ation sharing to reach m utual understanding and consequently  it can lead to 
social or organizational change (Lorsuw 'annarat, 1995). W hen a un it o f  adoption has 
updated  inform ation about an innovation through com m unication channels, the unit 
w ill assess the innovation returns or benefits before adopting or rejecting  it. A ccording 
to  Ebadi and U tterback (1984), their em pirical study found that at the individual level, 
the frequency, centrality , and diversity  o f  com m unication all have positive effects on 
the success o f  technological innovation. They also found that, on aggregate level, 
netw ork cohesiveness, centrality , and diversity  o f  com m unications all w ere positively 
related to technological innovation. H ow ever, there are som e lim itations relating to the 
agents and the com m unication channels. F irst, it pays little attention to the institutional 
conditions, w hich m ay constrain the autonom y o f  decision m akers. O nly norm s and 
organizational structures have been added to the theory as constraints, w hile other 
conditions such as organizational capabilities have still no t been discussed in detail. 
Second, this theory em phasizes com m unication channels only at the individual and 
group levels, but not the inter-organizational level. Thus, in ter-organizational relations 
(IO R s) concepts are still not extensively incorporated into diffusion theory 
(Lorsuw annarat, 1995). IO R s ascribe central im portance to environm ents, w ith  the 
focus on the in terconnection o f  organizations, in explaining organizational behavior. 
IO R s can be defined as “the relatively  enduring transactions, flow s, and linkages that 
occur am ong or betw een an organization and one or m ore organizations in its 
env ironm ent” (O liver, 1990: 241).
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2 .4  R E V I E W  O F  T H E  C L E A N  T E C H N O L O G Y

Stakeholders, e.g., custom ers, suppliers, and the public, are increasingly dem anding that 
firm s m inim ize any negative im pact o f  their products and operations on the natural 
environm ent. M anufacturing operations, through product and process technologies, have 
been recognized as a critical driver o f  environm ental perform ance (C aim cross, 1992; 
H art, 1995; Schm idheiny, 1992). Ecological im pacts vary w ith raw  m aterial 
specifications, production efficiencies, energy consum ption, po llu tion  em issions, product 
delivery system s, and recycling (Sarkis, 1995). T echnologies that lim it or reduce 
negative im pacts o f  products or services on the natural env ironm ent have been term ed 
environm enta l technologies  (Shrivastava, 1995). Shrivastava called for their inclusion in 
fram ew orks o f  strategy, and he, along w ith others (Hart, 1995; Porter &  van de L inde, 
1995), has noted the potential o f  these technologies to offer com petitive advantage. In 
response, m anagem ent research and conceptual th inking on environm ental issues has 
expanded from  a narrow  focus on the concept o f  pollution control (B ragdon & M arlin, 
1972) to include a larger set o f  m anagem ent decisions, program s, tools, and technologies 
that incorporates environm ental issues into functional considerations (H unt & A uster,
1990). C onsequently , environm ental policies w ere encouraged to go beyond com pliance 
and control to proactively  focus on prevention (Russo & Fouts, 1997). Thus, two 
dom inant approaches to environm ental m anagem ent em erge from  this theoretical base: 
proactive po llu tion  prevention, w hich relies on strategic resources and thereby, can 
deliver sustainable com petitive advantage, and reactive pollution control, w hich cannot 

im part com petitive advantage.

A p p r o a c h e s  to  P o l l u t i o n  A b a t e m e n t

P ollu tion  abatem ent can be achieved th rough tw o prim ary approaches: po llu tion  control 
and po llu tion  prevention. P o llu tion  control m eans cleaning up w aste after it has been 
created w hile po llu tion  prevention m eans m in im izing or elim inating w aste before it is
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c r e a te d  (H a r t ,  1 9 9 7 ) . P o l lu t io n  c o n tr o l  a p p r o a c h e s  a r e  c o n s id e r e d  a s  th e  t r a d i t io n a l  

m e th o d s ,  a l s o  k n o w n  a s  e n d - o f - p ip e  s o lu t io n s ,  th a t  e m is s io n s  a n d  e f f lu e n t s  a r e  t r a p p e d ,  

s to re d ,  t r e a te d ,  a n d  d is p o s e d  o f  u s in g  p o l lu t io n - c o n t r o l  e q u ip m e n t .  P o l lu t io n  p r e v e n t io n  

s t r a te g ie s  im p ly  th e  m o d e m  m e th o d s  th a t  e m is s io n s  a n d  e f f lu e n ts  a r e  r e d u c e d ,  c h a n g e d ,  

o r  p r e v e n te d  th r o u g h  b e t te r  h o u s e k e e p in g ,  m a te r ia l  s u b s t i tu t io n ,  r e c y c l in g ,  o r  p r o c e s s  

in n o v a t io n  ( C a i r n c r o s s ,  1 9 9 1 ;  F r o s c h  &  G a l lo p o u lo s ,  1 9 8 9 ; W i l l ig ,  1 9 9 4 ;  S c h m id h e in y ,

1 9 9 2 ) . T h e  f o r m e r  a p p r o a c h  e n ta i ls  e x p e n s iv e  n o n p r o d u c t iv e  p o l l u t io n - c o n t r o l  

e q u ip m e n t  w h i le  th e  l a t t e r  a p p r o a c h  r e d u c e s  p o l lu t io n  d u r in g  th e  m a n u f a c tu r in g  

p r o c e s s .  P o l lu t io n  p r e v e n t io n  th u s  a p p e a r s  a n a lo g o u s ,  in  m a n y  r e s p e c ts ,  to  to t a l  q u a l i ty  

m a n a g e m e n t  (T Q M ) ;  i t  r e q u i r e s  e x te n s iv e  e m p lo y e e  in v o lv e m e n t  a n d  c o n t in u o u s  

im p r o v e m e n t  o f  e m is s io n s  r e d u c t io n ,  r a th e r  th a n  r e l i a n c e  o n  e x p e n s iv e  “ e n d - o f - p ip e ” 

p o l lu t io n - c o n t r o l  t e c h n o lo g y  ( Im a i ,  1 9 8 6 ; I s h ik a w a  &  L u , 1 9 8 5 ;  R o o m e ,  1 9 9 2 ) . 

B u c h h o lz  ( 1 9 9 3 )  p o in te d  o u t  th a t  n o r m a l  r e g u la t io n s  h a v e  u s u a l ly  r e q u i r e d  th e  u s e  o f  

t r a d i t i o n a l  m e th o d s .  M o d e m  p r o c e d u r e s  a r e  n o r m a l ly  a d o p te d  o n  a  f i r m ’s o w n  

in i t i a t iv e ,  a s  a  r e s u l t  o f  a  g r o w in g  a w a r e n e s s  o f  p r o b le m s  a n d  p e r c e p t io n s  o f  

a d v a n ta g e s .

P r o a c t iv e  e n v i r o n m e n ta l  m a n a g e m e n t  p o l ic ie s  h a v e  b e e n  s e e n  a s  s y n o n y m o u s  w i th  th e  

u s e  o f  p o l lu t io n  p r e v e n t io n ,  w h e r e a s  r e a c t iv e  o r  c o m p l ia n c e  p o l i c i e s  h a v e  b e e n  e q u a te d  

to  th e  u s e  o f  “ e n d - o f - p ip e ”  p o l lu t io n  c o n tr o l s  (R u s s o  &  F o u ts ,  1 9 9 7 ) .  H o w e v e r ,  

A r a g o n - C o r r e a  ( 1 9 9 8 )  r e p o r te d  e v id e n c e  th a t  f i rm s  w i th  l e a d in g  e d g e ,  p r o a c t iv e  

e n v i r o n m e n ta l  m a n a g e m e n t  c o m b in e d  p r e v e n t io n  a n d  c o n t r o l ,  w h e r e a s  s o m e  le s s  

p r o a c t iv e  f i r m s  p r e d o m in a n t ly  u s e d  c o n tr o l .  T h is  e m p i r ic a l  e v id e n c e  is  c o n s is t e n t  w i th  

th e  O r g a n iz a t io n  fo r  E c o n o m ic  C o o p e r a t io n  a n d  D e v e l o p m e n t ’s ( 1 9 9 5 )  

r e c o m m e n d a t io n  t h a t  c o m p a n ie s  a d o p t  a n  in te g r a te d  a p p r o a c h  to  p o l lu t io n  p r e v e n t io n

a n d  c o n tr o l .
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P o l lu t io n  P r e v e n t i o n  T e c h n o lo g ie s

T h is  c a te g o r y  is  d e f in e d  a s  s t r u c tu r a l  i n v e s tm e n ts  in  o p e r a t io n s  th a t  in v o lv e  

f u n d a m e n ta l  c h a n g e s  to  a  b a s ic  p r o d u c t  o r  p r im a r y  p ro c e s s .  T h e s e  t e c h n o lo g ie s  r e d u c e  

o r  e l im in a te  p o l lu ta n t s  b y  u s in g  c l e a n e r  a l t e r n a t iv e s  th a n  th o s e  c u r r e n t ly  in  p la c e  

( F r e e m a n  e t  a h ,  1 9 9 2 ;  O r g a n iz a t io n  fo r  E c o n o m ic  C o o p e r a t io n  a n d  D e v e lo p m e n t ,  

1 9 9 5 ) . In  o th e r  w o r d s ,  p o l lu t io n  p r e v e n t io n  t e c h n o lo g ie s  a r e  e x p e c te d  to  s ig n i f i c a n t ly  

r e d u c e  th e  t o ta l  q u a n t i ty  o f  h a r m f u l  p o l lu ta n t s  r e le a s e d  in to  th e  e n v i r o n m e n t  a n d  

d is p o s e d  o f  ( F r e e m a n  e t  a l . ,  1 9 9 2 ; R o y s to n ,  1 9 7 9 ; S c h m id h e in y ,  1 9 9 2 ) . P o l lu ta n t s  a re  

n o t  m e r e ly  t r a n s f e r r e d  f ro m  o n e  m e d iu m  to  a n o th e r  ( f o r  in s ta n c e ,  f ro m  th e  a i r  to  s o l id  

w a s te ) ;  in s te a d ,  t h e i r  g e n e r a t io n  is a v o id e d .  P o l lu t io n  p r e v e n t io n  t e c h n o lo g ie s  c a n  b e  

f u r th e r  c h a r a c te r iz e d  a s  p r o d u c t  o r  p r o c e s s  a d a p ta t io n ,  a l th o u g h  th e  tw o  a r e  re la te d .  

P r o d u c t  a d a p ta t io n  e n c o m p a s s e s  a l l  i n v e s tm e n ts  th a t  s ig n i f i c a n t ly  m o d i f y  a n  e x i s t in g  

p r o d u c t ’s d e s ig n  to  r e d u c e  a n y  n e g a t iv e  im p a c t  o n  th e  e n v i r o n m e n t  d u r in g  a n y  s ta g e  o f  

th e  p r o d u c t ’s m a n u f a c tu r e ,  u s e ,  d is p o s a l ,  o r  r e u s e .  P r o c e s s  a d a p ta t io n  r e f e r s  to  

f u n d a m e n ta l  c h a n g e s  to  th e  m a n u f a c tu r in g  p r o c e s s  th a t  r e d u c e  a n y  n e g a t iv e  im p a c t  o n  

th e  e n v i r o n m e n t  d u r in g  m a te r ia l  a c q u is i t io n ,  p r o d u c t io n ,  o r  d e l iv e r y .

S o m e  m a n a g e m e n t  s y s te m s ,  s u c h  a s  im p r o v e d  h o u s e k e e p in g  p r a c t ic e s ,  m ig h t  b e  

c o n s id e r e d  to  b e  p o l lu t io n  p r e v e n t io n  ( F r e e m a n  e t  a l . ,  1 9 9 2 ; H a r t ,  1 9 9 5 )  o r  to  b e  p a r ts  

o f  im p le m e n t in g  p r o d u c t  o r  p r o c e s s  a d a p ta t io n .  T h e  e m p h a s i s  h e r e  is  th e  p h y s ic a l  

p r o d u c t  a n d  /  o r  p r o c e s s  c h a n g e .  T h is  n a r r o w  d e f in i t io n  r e f le c t s  t h e  s t r u c tu r a l  /  

in f r a s t r u c tu r a l  d is t i n c t io n  m a d e  in  m a n u f a c tu r in g  s t r a te g y  r e s e a r c h ,  w h ic h  h a s  e a r n e d  

b r o a d  th e o r e t i c a l  a n d  m a n a g e r ia l  a c c e p ta n c e  in  o p e r a t io n s  m a n a g e m e n t  ( H a y e s  &  

W h e e lw r ig h t ,  1 9 8 4 ) .

P o l lu t io n  p r e v e n t io n  te c h n o lo g ie s  c a n  p r o v id e  n e t  b e n e f i t s  b e c a u s e  o f  t h e i r  p o te n t ia l  to  

im p r o v e  e n v i r o n m e n ta l  p e r f o r m a n c e  u p - f r o n t  r a th e r  th a n  a s  a n  a f te r th o u g h t  ( P o r te r  &  

v a n  d e  L in d e ,  1 9 9 5 ; S c h m id h e in y ,  1 9 9 2 ) . T h e  f u n d a m e n ta l  r e th in k in g  o f  a  p r o d u c t  o r
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m a n u f a c tu r in g  p r o c e s s  a ls o  p la c e s  f e w e r  c o n s tr a in t s  o n  th e  m e a n s  o f  a c h ie v in g  

e n v i r o n m e n ta l  im p r o v e m e n t ,  t h e r e b y  o f f e r in g  g r e a te r  o p p o r tu n i ty  fo r  in n o v a t io n .  

P a r a l le l s  c a n  b e  d r a w n  to  c u r r e n t  v ie w s  o n  q u a l i ty  m a n a g e m e n t ,  in  w h ic h  th e  f a i lu r e  

c o s ts  a s s o c ia te d  w i th  c o n t r o l l in g  a n d  r e p a i r in g  p o o r  q u a l i ty  f a r  o u tw e ig h  th e  c o s ts  o f  

p r e v e n t io n  a n d  b e t te r  d e s ig n  ( J u ra n ,  G ry n a ,  &  B in g h a m , 1 9 8 8 ; K la s s e n  &  M c L a u g h l in ,

1 9 9 3 ) . M u c h  l ik e  to ta l  q u a lity ' m a n a g e m e n t ,  p o l lu t io n  p r e v e n t io n  s t r a te g ie s  d e p e n d  o n  

c o n t in u o u s  im p r o v e m e n t  e f f o r t s  to  r e d u c e  w a s te  a n d  e n e r g y  u s e . T h is  t r a n s f o r m a t io n  is  

d r iv e n  b y  a  c o m p e l l in g  lo g ic :  p o l lu t io n  p r e v e n t io n  p a y s .  E m e r g in g  g lo b a l  s ta n d a r d s  fo r  

e n v i r o n m e n ta l  m a n a g e m e n t  s y s te m s  ( IS O  1 4 0 0 0 , fo r  e x a m p le )  a ls o  h a v e  c r e a te d  s tr o n g  

in c e n t iv e s  f o r  c o m p a n ie s  to  d e v e lo p  s u c h  c a p a b i l i t i e s  ( H a r t ,  1 9 9 7 ) . B e c a u s e  th e  

im p le m e n ta t io n  o f  p o l lu t io n  p r e v e n t io n  te c h n o lo g ie s  d e p e n d s  o n  o r g a n iz a t io n a l  a n d  

k n o w le d g e - b a s e d  r e s o u r c e s ,  g r e a te r  c o m p e t i t i v e  a d v a n ta g e  is  e x p e c te d  d u r in g  p e r io d s  

o f  u n c e r t a in ty  d u e  to  h ig h  in d u s t r y  g r o w th  (R u s s o  &  F o u ts ,  1 9 9 7 ) , n e w  e n v i r o n m e n ta l  

r e g u la t io n  ( D e a n  &  B r o w n , 1 9 9 5 ) , d e c l in in g  a v a i la b i l i ty  o f  n a tu r a l  r e s o u r c e s ,  o r  

in c r e a s e d  e x te r n a l  s t a k e h o ld e r  p r e s s u r e  (H a r t ,  1 9 9 5 ) .

C le a n  T e c h n o lo g y

T h e r e  a r e  m a n y  p r e v e n t iv e  te rm s  -  s u c h  a s  p o l lu t io n  p r e v e n t io n ,  e c o - e f f ic ie n c y ,  w a s te  

m in im iz a t io n ,  r e s o u r c e  r e d u c t io n ,  a n d  c le a n e r  p r o d u c t io n  -  in  u s e  to d a y .  W h i l e  th e  

t e r m  “ p o l lu t io n  p r e v e n t io n  t e c h n o lo g y ” is  w id e ly  u s e d  in  th e  U n i te d  S ta te s ,  th e  t e r m  

“ c le a n  t e c h n o lo g y ” o r  “ C T ”  is  o f f ic ia l ly  a d o p te d  in  T h a i l a n d  a n d  is  p u t  in to  th e  

T h a i l a n d  N a t io n a l  P o l lu t io n  P r e v e n t io n  M a s te r  P la n  p r e p a r e d  b y  th e  M in i s t r y  o f  

S c ie n c e ,  T e c h n o lo g y  a n d  E n v i r o n m e n t .  A c c o r d in g  to  th e  D e p a r tm e n t  o f  I n d u s t r i a l  

W o r k s ,  M in is t r y  o f  I n d u s t r y  o f  T h a i la n d ,  c le a n  te c h n o lo g y  (C T )  is  d e f in e d  a s  a  m e a s u r e  

to  im p r o v e  o r  a d ju s t  p r o d u c t io n  p r o c e s s e s  o r  p r o d u c ts ,  so  th a t  c o n s u m p t io n  o f  r a w  

m a te r ia l s ,  e n e r g y  a n d  n a tu r a l  r e s o u r c e s  is a c c o m p l i s h e d  e f f ic ie n t ly ,  w i th  m in im u m  

w a s te  o r  n o n e  a t  a l l .  I t  is  p o l lu t io n  r e d u c t io n  a t  s o u r c e ,  i n c lu d in g  s u b s t i tu t io n  o f  r a w  

m a te r ia l s ,  r e c y c l in g  a n d  r e u s in g ,  w h ic h  w ill  h e lp  c o n s e r v e  th e  e n v i r o n m e n t  a n d
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s im u l t a n e o u s ly  r e d u c e  p r o d u c t io n  c o s ts  ( D e p a r tm e n t  o f  I n d u s t r i a l  W o r k s ,  2 0 0 0 ) .  T h is  

d e f in i t io n  e m p h a s iz e s  th e  r e d u c t io n  o f  e n v i r o n m e n ta l  im p a c ts  a t  th e  s o u r c e .  I t  c o n s id e r s  

th e  in p u ts  r a th e r  th a n  o u tp u ts  in  th e  s e a rc h  to  p r o d u c e  m o r e  g o o d s  w i th  le s s  w a s te  a n d  

e m is s io n .  O p t im iz in g  th e  u s e  o f  a l l  in p u ts  in  p r o d u c t io n ,  i .e . ,  r a w  m a te r ia l s ,  e n e rg y ,  

n a tu r a l  a n d  h u m a n  r e s o u r c e s ,  is  th e  c le a n e r  t e c h n o lo g y  a p p ro a c h .

I t  is  in c r e a s in g ly  r e c o g n iz e d  g lo b a l ly  th a t  c le a n e r  p r o d u c t io n  p o l ic y  a n d  p r a c t ic e s  m u s t  

b e  a n  in te g r a l  c o m p o n e n t  o f  s u c c e s s f u l  s t r a te g ie s  fo r  s u s ta in a b le  d e v e lo p m e n t .  T h e  

p r e f a c e  in  a  b o o k le t  p r o d u c e d  b y  th e  U n i te d  N a t io n s  E n v i r o n m e n t  P r o g r a m m e  (U N E P )  

in  1 9 9 4  n o te d  c l e a n e r  p r o d u c t io n  s t r a te g ie s  a re  a  c o r n e r s to n e  o f  s u c c e s s f u l  s u s ta in a b le  

d e v e lo p m e n t  ( U N E P , 1 9 9 4 ) . C le a n  t e c h n o lo g y  p r o je c ts  h a v e  b e e n  c a r r ie d  o u t  in  v a r io u s  

c o u n t r ie s  a n d  w i th  v a r io u s  d e s ig n s .  T h e  N e th e r la n d s ,  f o r  e x a m p le ,  in i t i a te d  p o l lu t io n  

p r e v e n t io n  a s  p a r t  o f  i ts  e n v i r o n m e n ta l  p o l ic y  a t  th e  e n d  o f  th e  e ig h t i e s ,  a n d  s h if t e d  th e  

fo c u s  to  p r e v e n t iv e  a c t io n  a t  th e  o n s e t  o f  i ts  f i r s t  N a t io n a l  E n v i r o n m e n ta l  P o l ic y  P la n  o f  

1 9 8 9 . In  D e n m a r k ,  th e  c le a n  t e c h n o lo g y  s u p p o r t  s c h e m e  h a s  b e c o m e  a  d e c i s iv e  e le m e n t  

in  th e  n e w  e n v i r o n m e n ta l  s t r a te g y  th a t  w a s  f o n n u la t e d  a t  th e  e n d  o f  t h e  1 9 8 0 s . T h e  

N e w  Z e a la n d  M in is t r y  f o r  th e  E n v i r o n m e n t  p u r s u e d  p o l lu t io n  p r e v e n t io n  a p p r o a c h  

s in c e  1 9 9 2 . A  W a s te  M a n a g e m e n t  P o l ic y  d e v e lo p e d  in  1 9 9 2  d e c l a r e d  th a t  w a s te  

g e n e r a to r s  s h o u ld  m e e t  th e  c o s ts  o f  th e  w a s te  th e y  p r o d u c e  a n d  th e  G o v e r n m e n t ’s 

C o a l i t i o n  A g r e e m e n t  in  1 9 9 6  o u t l in e d  s p e c i f ic  w a s te  r e d u c t io n  p o l ic y  in i t i a t iv e s .  T h e s e  

in c lu d e d  s e e k in g  to  r e d u c e  s o l id  w a s te  g e n e r a t io n  to  h a l f  th e  1 9 9 0  le v e l  b y  th e  y e a r  

2 0 0 0 .  In  th e  U n i t e d  S ta te s ,  C o n g r e s s  in  1 9 9 0  p a s s e d  th e  P o l lu t io n  P r e v e n t io n  A c t ,  

w h ic h  d ir e c ts  th e  E n v i r o n m e n ta l  P r o te c t io n  A g e n c y  (E P A )  to  s e p a r a te  o f f ic e  f o r  th e  

s p e c i f ic  p u r p o s e  o f  p r o m o t in g  p o l lu t io n  p r e v e n t io n .  In  1 9 8 9 , th e  I n d u s t r y  a n d  

E n v i r o n m e n t  C e n t r e  o f  th e  U n i te d  N a t io n s  E n v i r o n m e n t  P r o g r a m m e  I n d u s t r y  ( U N E P  

I E )  la u n c h e d  th e  c l e a n e r  p r o d u c t io n  p r o g r a m m e  in  o r d e r  to  c r e a te  a w a r e n e s s  o f  th e  

p o l lu t io n  p r e v e n t io n  c o n c e p t .  In  1 9 9 8 , m o r e  th a n  1 4 0  c l e a n e r  p r o d u c t io n  (C P )  c e n t r e s
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a n d  a c t iv i t i e s  lo c a te d  in  o v e r  4 0  c o u n t r ie s  c a n  b e  id e n t i f ie d .  M e m b e r s  o f  th e  n e tw o r k ,  

i n c lu d in g  U N E P ,  C P  c e n t r e s ,  o th e r  U N  o r g a n iz a t io n s ,  u n iv e r s i t ie s ,  th e  W o r ld  B a n k , 

a n d  o th e r  le n d in g  o r g a n iz a t io n s ,  a r e  a c t iv e  in  p r o m o t in g  c le a n  te c h n o lo g y  (C T ) .

C T  in  th e  I n d u s t r i a l i z e d  D e v e lo p e d  C o u n t r i e s  o f  A s ia  P a c i f i c

In  th e  m o r e  in d u s t r ia l i z e d  a n d  d e v e lo p e d  c o u n t r ie s  s u c h  a s  J a p a n ,  A u s t r a l i a ,  N e w  

Z e a la n d ,  C h in e s e  T a ip e i ,  a n d  H o n g  K o n g , th e  c le a n  te c h n o lo g y  (C T )  c o n c e p t  h a s  

g e n e r a l ly  b e e n  w e l l  e s ta b l i s h e d  th r o u g h  p o l ic y  in s t r u m e n ts  a n d  in s t i tu t io n a l  

m e c h a n is m s .  J a p a n ,  f o r  in s ta n c e ,  e n a c te d  in  N o v e m b e r  1 9 9 3  th e  B a s ic  E n v i r o n m e n ta l  

L a w , w h ic h  la y s  d o w n  th e  p r in c ip le s  a n d  p o l ic y  d ir e c t io n .  T h e  M in is t r y  o f  I n te r n a t io n a l  

T r a d e  a n d  I n d u s t r y  (M I T I )  in i t i a te d  th e  p la n  o f  c le a n  t e c h n o lo g y  (C T ) .  M I T I  h a s  a ls o  

l a u n c h e d  “ E c o  T o w n  P r o je c t ”  to  p r o m o te  c o n s t r u c t io n  o f  in d u s t r ia l  p a r k s  b a s e d  o n  th e  

Z e r o  E m is s io n  c o n c e p t .  T h e  C le a n  J a p a n  C e n t r e  w a s  e s ta b l i s h e d  u n d e r  th e  s u p p o r t  o f  

M I T I  a n d  o th e r  p r iv a te  a n d  p u b l ic  o r g a n iz a t io n s  to  p r o m o te  r e c y c l in g  in  s o c ie ty .  

C h in e s e  T a ip e i ,  a n o th e r  e x a m p le ,  a d o p te d  in d u s t r ia l  w a s te  m in im iz a t io n  ( I W M )  in  

1 9 8 8 . N e c e s s a r y  in s t i tu t io n a l  m e c h a n is m  w a s  d e v e lo p e d  a n d  g o a ls  a n d  a c t io n  p la n s  

w e r e  f o r m u la te d .  T h e  f i r s t  p h a s e  o f  th e  p r o g r a m  w a s  c o m p le te d  in  1 9 9 5 . T h e  im p o r ta n t  

p r o g r a m  e le m e n ts  in c lu d e  p u b l ic  a w a r e n e s s  p r o m o t io n ,  in f o r m a t io n  e x c h a n g e  s y s te m s ,  

t e c h n ic a l  a s s is ta n c e ,  t e c h n o lo g y  r e s e a r c h  s p o n s o r e d  to w a r d  I W M , a n d  f in a n c ia l  

in c e n t iv e s .  In  s u m m a r y ,  th e s e  g o v e r n m e n ts  w e r e  q u ic k  to  a s s e s s  th e  im p o r ta n c e  o f  th e  

c le a n  t e c h n o lo g y  c o n c e p t  a s  i t  s ta r te d  g a in in g  c r e d ib i l i ty  in  th e  W e s te r n  c o u n t r ie s  a n d , 

h e n c e ,  s u p p o r te d  in d u s t r y  a s  w e l l  a s  o th e r  c le a n  te c h n o lo g y  c o m m u n i ty  e f f o r t s  w i th  

n e c e s s a r y  p o l ic y  b a c k  u p . A s  a  r e s u l t  o f  a  h ig h  le v e l  o f  e n v i r o n m e n ta l  a w a r e n e s s  

a m o n g s t  in d u s t r y  a n d  th e  c o m m u n i ty  a t  la rg e ,  s u p p le m e n te d  b y  th e  s t r ic t  e n f o r c e m e n t  

o f  e n v i r o n m e n ta l  le g is la t io n ,  th e  c le a n  t e c h n o lo g y  (C T )  c o n c e p t  a n d  r e la te d  a c t iv i t i e s  

h a v e  b e e n  in s t i tu t io n a l iz e d  a n d  a re  w e l l  s u s ta in e d .

T, ท เ ^ น - 36
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T y p ic a l  C T  P r o m o t i o n  P a t t e r n  in  D e v e lo p in g  C o u n t r i e s  o f  A s ia  P a c i f ic

T h e  C T  a d v a n c e m e n t  in  th e  d e v e lo p in g  c o u n t r ie s  in  A s ia  P a c if ic  ( e .g .,  I n d ia ,  I n d o n e s ia ,  

M a la y s ia ,  N e p a l ,  P a k is ta n ,  S r i  L a n k a ,  T h e  P h i l ip p in e s ,  V ie t  N a m , a n d  T h a i la n d )  is  

d i f f e r e n t  f ro m  th a t  in  th e  m o r e  in d u s t r ia l i z e d  a n d  e c o n o m ic a l ly  a d v a n c e d  c o u n tr ie s .  

P a r a s n is  a n d  B u n y a g id j  ( 1 9 9 8 )  o b s e r v e  th a t  m o s t  o f  th e s e  d e v e lo p in g  c o u n t r ie s  h a v e  

b e e n  fo l lo w in g  th e  s a m e  p a th .  T y p ic a l ly ,  th e  C T  p r o m o t io n  p a t te r n  c o n s is t s  o f:

1. In i t i a l  i s o la te d  C T  a c t iv i t i e s  o r ig in a t in g  f ro m  th e  n o n - g o v e r n m e n t  s e c to r  

d e v e lo p in g  in to  d o n o r  s u p p o r te d  c o m p r e h e n s iv e  C T  p r o g r a m m e s  h a v e  b e e n  th e  

s ta r t in g  p o in t  fo r  m o s t  o f  th e  d e v e lo p in g  c o u n t r ie s  in  th e i r  C T  p r o m o t io n  a c t iv i t i e s .  

T h e s e  in i t ia l  g r a s s - r o o t  le v e l  a c t iv i t i e s  h a v e  f o l lo w e d  a  s im i la r  m o d e l  o f  la u n c h in g  

C T  p r o g r a m m e s  c o n s is t in g  o f  o n e  o r  m o r e  c o m p o n e n ts  a s  o u t l in e d  b e lo w :

- A w a r e n e s s ,  t r a in in g ,  c a p a c i ty  b u i ld in g

- T e c h n ic a l  a s s is ta n c e  /  in d u s t r ia l  C T  a u d its

- C T  d e m o n s t r a t io n  p r o je c ts

- I n f o r m a t io n  d is s e m in a t io n

2 . A s  a  c o n s e q u e n c e ,  a  n e tw o r k  o f  c o n c e r n e d  C T  s ta k e h o ld e r s  w a s  e m e r g in g  in  e a c h  

c o u n t r y  a n d  le d  to  th e  g o v e r n m e n t  p o l ic y  s u p p o r t  f o r  i n s t i tu t io n a l i z in g  C T  a t  th e  

n a t io n a l  le v e l .  B e c a u s e  th e  e n v i r o n m e n ta l  a w a r e n e s s  a n d  th e  e n f o r c e m e n t  o f  

e n v i r o n m e n ta l  le g is la t io n  in  th e  d e v e lo p in g  c o u n t r ie s  o f  A s ia  P a c i f ic  h a v e  n o t  y e t  

r e a c h e d  s u c h  a  l e v e l  th a t  th e  in d u s t r ie s  ( e s p e c ia l ly  s m a l l  a n d  m e d iu m  s c a le )  a r e  

l ik e ly  to  t a k e  in i t i a t iv e s  to w a r d s  C T , i t  is  th e  c o m m o n  b e l ie v e  t h a t  th e  g o v e r n m e n t  

p o l ic ie s  s h o u ld  b e  th e  m a jo r  to o l  fo r  o v e r c o m in g  th is  o b s ta c le .

3 . F in a l ly ,  o th e r  m e a n s  o f  m a k in g  p o l lu t io n  p r e v e n t io n  s u s ta in a b le  a r e  s e t  u p . T h is  

in c lu d e s  u s in g  th e  m a r k e t  fo r c e s  fo r  p r o m o t in g  C T  th r o u g h  g r e e n  m a r k e t in g  o r  

g r e e n  p u r c h a s in g ,  o r  b y  im p le m e n t in g  th e  p o l lu t io n  p a y s  p r in c ip l e  ( p p p ) .  O n e  

im p o r ta n t  to o l  p u r s u e d  b y  C T  p r o m o te r s  is  th e  IS O  1 4 0 0 0  b a s e d  E n v i r o n m e n ta l
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M a n a g e m e n t  S y s te m  (E M S ) . M a n y  o r g a n iz a t io n s  a r e  c o n te m p la t in g  IS O  1 4 0 0 0  a s  

a  v e h ic le  to  in t r o d u c e  th e  C T  c o n c e p t  to  th e  in d u s t ry .  T h is  a p p r o a c h  is  g e t t in g  

m o r e  p o p u la r  e s p e c ia l ly  in  c o u n t r ie s  w h e r e  in te r n a t io n a l  t r a d e  a n d  e x p o r ts  a re  th e  

b a c k b o n e  o f  th e  e c o n o m y .

C T  in  T h a i l a n d

A  n u m b e r  o f  in i t i a t iv e s  to  p r e v e n t  p o l lu t io n  a n d  to  p r o m o te  c le a n  te c h n o lo g y  c o n c e p t  

h a v e  a l r e a d y  b e e n  im p le m e n te d  in  T h a i la n d  p r im a r i ly  u n d e r  th e  s u p p o r t  f ro m  

in te r n a t io n a l  d o n o r  a g e n c ie s .  S e v e ra l  b i l a te r a l  p r o je c ts  h a v e  a l s o  a im e d  a t  p r o m o t in g  

th e  p r a c t i c e  o f  c le a n  te c h n o lo g y  in  T h a i  in d u s t ry .  T h e r e  a ls o  h a s  b e e n  a  g r o w in g  

in te r e s t  in  th e  g o v e r n m e n t  s e c to r  o n  th e  p r o m o t io n  o f  p o l lu t io n  p r e v e n t io n  c o n c e p t  

th r o u g h  th e  v a r io u s  g o v e r n m e n t  a c t iv i t i e s  a n d  th e  p o l ic y  a n d  l e g is la t iv e  f r a m e w o r k .  

S o m e  o f  th e s e  a c t iv i t i e s  a r e  s u m m a r iz e d  a n d  r e p o r te d  a s  fo l lo w s :

1. บ .ร .  A g e n c y  f o r  I n te r n a t io n a l  D e v e lo p m e n t  ( U S A I D )  s e t  u p  a n d  fu n d e d  th e  

F e d e r a t io n  o f  T h a i  I n d u s t r i e s  (F T I s ) ,  “ I n d u s t r i a l  E n v i r o n m e n ta l  M a n a g e m e n t  

P r o g r a m m e ” (F T I  /  E M )  f ro m  1 9 9 0  to  O c to b e r  1 9 9 5 . T h e  p r o je c t  p r o m o te d  U S  

c le a n  t e c h n o lo g ie s  th r o u g h  th e  c o n d u c t in g  o f  e n v i r o n m e n ta l  a u d i t s  in  th e  te x t i l e  

d y e in g ,  p r in t in g  a n d  f in is h in g  in d u s t r ie s ;  p u lp  a n d  p a p e r  in d u s t r ie s ;  fo o d  

p r o c e s s in g  a n d  c h e m ic a l  in d u s t r ie s ;  v is i t s  to  U S  m a n u f a c tu r e r s ,  a n d  th e  

im p le m e n ta t io n  o f  a  n u m b e r  o f  p i lo t  p ro je c ts .

2 . D u r in g  th e  p e r io d  o f  1 9 9 1 - 1 9 9 4 ,  C a r l  D u is b e r g  G e s e l l s c h a f t  ( C D G )  in  a s s o c ia t io n  

w i th  i ts  S o u th  E a s t  A s ia n  P r o g r a m m e  O f f ic e  a s s is te d  s m a l l  a n d  m e d iu m  s iz e d  

in d u s t r ie s  in  th e  t e x t i l e ,  e le c t r o p la t in g  a n d  fo o d  in d u s t r ie s .  T h e  p r o je c t  w a s  

im p le m e n te d  w i th  th e  h e lp  o f  e d u c a t io n a l  in s t i tu t io n s  s u c h  a s  A s ia n  I n s t i tu te  o f  

T e c h n o lo g y ,  C h u la lo n g k o m  U n iv e r s i ty  a n d  C h ia n g  M a i  U n iv e r s i ty .  A  n u m b e r  o f  

t r a in in g ,  c a p a c i ty  b u i ld in g  a n d  in d u s t r ia l  a u d i t  a c t iv i t i e s  w e r e  u n d e r ta k e n .
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3 . A u s t r a l i a  a s  w e l l  a s  J a p a n  ( J IC A )  h a v e  f in a n c e d  c le a n  t e c h n o lo g y  w o r k s h o p s  fo r  

a u d ie n c e s  c o m p o s e d  o f  r e p r e s e n ta t iv e s  f ro m  th e  p u b l ic  a n d  p r iv a te  s e c to r s  

in v o lv e d  in  in d u s t r y  a n d  e n v ir o n m e n t .  C a n a d a  a ls o  h a s  s u p p o r te d  s im i la r  e f fo r t s .

4 . D a n is h  C o o p e r a t io n  f o r  E n v i r o n m e n t  a n d  D e v e lo p m e n t  ( D A N C E D )  s e t  u p  th e  

p r o je c t  “ P r o m o t io n  o f  C le a n  T e c h n o lo g y  in  T h a i  I n d u s t r y ”  in  o r d e r  to  s t r e n g th e n  

T h a i  e n v i r o n m e n ta l  a u d i t i n g  a n d  c le a n  t e c h n o lo g y  e x p e r t i s e  a t  th e  im p le m e n t in g  /  

a d v is o r y  le v e l .  T h e  p r o je c t  w a s  im p le m e n te d  d u r in g  1 9 9 6 -1 9 9 8  w i th  T h a i la n d  

E n v i r o n m e n t  I n s t i tu te  (T E I )  a n d  th e  I n d u s t r i a l  E n v i r o n m e n ta l  M a n a g e m e n t  O f f ic e  

o f  th e  F e d e r a t io n  o f  T h a i  I n d u s t r i e s  ( IE M  /  F T I ) .  T h e  p r o je c t  a c t iv i t i e s  in c lu d e  

f i r s t ly ,  th e  c a p a c i ty  b u i ld in g  a n d  t r a in in g  o f  T E I  a n d  I E M  /  F T I  s t a f f  to  c u lm in a te  

in  e s ta b l i s h in g  o f  a  c le a n  te c h n o lo g y  a d v is o r y  s e r v ic e s  a t  th e s e  o r g a n iz a t io n s .  T h e  

s e c o n d  p r o je c t  c o m p o n e n t  c o n s is te d  o f  c a r r y in g  o u t  e n v i r o n m e n ta l  a u d i t s  in  th e  

fo o d , e l e c t r o p la t in g  a n d  te x t i l e  in d u s t r ie s .  S o m e  a u d i t s  f o l lo w e d  b y  d e m o n s t r a t io n  

p r o je c ts  f o r  c le a n  te c h n o lo g y  w e r e  c o - f in a n c e d  b y  th e  D A N C E D . A  th i r d  

c o m p o n e n t  o f  th e  p r o je c t  w a s  th e  s e t t in g  u p  o f  a  “ C le a n e r  P r o d u c t io n  I n f o r m a t io n  

C e n t r e ”  a t  T E I  to  c o l le c t  a n d  d is s e m in a te  n a t io n a l  a n d  in te r n a t io n a l  i n f o r m a t io n  o n  

c le a n  te c h n o lo g y  to  T h a i  a u d ie n c e s .

5 . T h e  E u r o p e a n  C o m m is s io n  ( E C )  h a s  b e e n  im p le m e n t in g  a  p r o je c t  j o i n t ly  w i th  T E I  

to  e n c o u r a g e  th e  “ P u b l ic  P a r t i c ip a t io n  in  E n v i r o n m e n ta l  M a n a g e m e n t  in  S a m u t  

P r a k a m ” . O n e  im p o r ta n t  c o m p o n e n t  in  th is  p r o je c t  is  to  in t r o d u c e  c le a n  t e c h n o lo g y  

c o n c e p t  a n d  p r a c t ic e s  in  t a r g e t  in d u s t r y  s e c to r s  b y  c o n d u c t in g  c le a n  t e c h n o lo g y  

a u d i t s  a n d  im p le m e n t in g  d e m o n s t r a t io n  p r o je c ts .

6 . T h e  A s ia n  D e v e lo p m e n t  B a n k  (A D B )  a n d  th e  D A N C E D  s u p p o r te d  th e  f i r s t  A s ia  

P a c i f ic  R o u n d ta b le  o n  C le a n e r  P r o d u c t io n  in  B a n g k o k  in  N o v e m b e r  1 9 9 7 . T h is  

a c t iv i ty  w a s  im p le m e n te d  b y  th e  P o l lu t io n  C o n t r o l  D e p a r tm e n t  ( P C D )  in  

c o n ju n c t io n  w i th  th e  in te r n a t io n a l  e x h ib i t io n  a n d  c o n f e r e n c e  “ P o l lu t io n  C o n tr o l

1997”.
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7. A m ong the m ultinational donors, in particular U N ID O  and U N EP have been active 
in developing in itiatives to prom ote the concept o f  clean techno logy in Thailand. 
U N ID O  has attem pted to introduce environm ental audits in the tannery  industry, 
and sponsored a clean technology sem inar at the beg inning o f  1996, w hich 
proposed to set up a “ Clean Technology C entre” in Thailand.

8. T he G TZ provides long-term  environm ental advisory assistance for the Thai 
industry in cooperation w ith D epartm ent o f  Industrial W orks (D IW ) under the 
M inistry o f  Industry (M OI). The project w as launched in A ugust 1994 and an 
extension has been decided until 2001. The project aim s to dem onstrate system s to 
reduce the environm ental im pact from  selected industrial sectors by  developm ent 
o f  env ironm ental m anagem ent guidelines, im plem entation o f  dem onstration 
projects and developm ent o f  environm ental policy incentives.

9. D IW  under M O I w ith the assistance from  the D A N C ED  launched a project by  late 
1998. The objectives for this project include: capacity  bu ild ing for the D IW  staff 
on clean technology and developm ent and p ilo t scale im plem entation o f  the 
industrial policies favoring clean technology w ith in DIW .

10. In O ctober 1995, the Pollu tion  C ontrol D epartm ent (PC D ), M O ST E  under the 
support from  the A sian D evelopm ent B ank (A D B ), com m issioned the Sam ut 
P rakam  W astew ater M anagem ent Project. Industrial Pollu tion  P revention  and 
Clean T echnology T ransfer (IPP-CTT), an im portant activity  under th is project 
com plem ents the m assive investm ent in pollution prevention  and control. It is 
im portant to note that Sam ut P rakam  W astew ater M anagem ent P ro ject is the first 
in T hailand to purposely integrate clean technology and po llu tion  control.

11. The Sam ut P rakam  C leaner Production for Industrial E fficiency (CPIE) Program  
was in itiated in January 2000. This in itiative, sponsored by the R oyal Thai 
G overnm ent th rough the Pollu tion  C ontrol D epartm ent (PC D ), is w ork ing in
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partnership w ith Sam ut Prakarn industry, governm ent, and o ther partners to 
develop incentives and accelerate the adoption o f  c lean techno logy and practices. 
The focal po in t o f  the project is the “20/20+  P rogram ,” a vo luntary  com m itm ent 
program  aim ed at im proving efficiency am ong industry in Sam ut Prakarn and 
achieving m easurable reductions in w ater consum ption, w astew ater generation and 
energy consum ption. The program  also encourages facilities to achieve additional 
environm ental im provem ents in areas such as toxic chem ical releases, solid w aste 
generation, and hazardous w aste disposal. This four-year program  w ill secure the 
involvem ent o f  additional Thai and in ternational organizations, including local 
governm ent and m unicipalities, universities, non-governm ental organizations, and 
professional and business associations.

2 .5  S U M M A R Y

From  a resource-based perspective, sustainable com petitive advantage is the outcom e 
o f  d iscretionary rational m anagerial choices, selective resource accum ulation and 
deploym ent, strategic industry factors, and factor m arket im perfections. O ne im portant 
insight provided by  this theory is that the com petitive advantage can be derived from  
the firm ’s response to natural environm ental requirem ent. H ow ever, it is obviously 
unrealistic to conclude that firm s decide to adopt clean technology ju s t solely because 
o f  seeking com petitive advantage in order to generate above-norm al rates o f  retom . In 
contrast, institutional theory argues that the social influence and pressures play 
significan t roles in shaping organ izations’ actions, and successful firm s are those that 
gain support and legitim acy by  conform ing to social requirem ent and m ain tain ing the 
valuab le id iosyncratic resources for sustainable com petitive advantage. H ence, a key 
im plication from  these tw o perspectives is that clean technology adoption depends on 
the econom ic rationality  and norm ative rationality  context. F inally , the diffusion o f  
innovation theory supplies the com plem entary insight that agents and com m unication 
channels are the m echanism  o f  change in the process o f  diffusion o f  innovation.
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