
C H A P T E R  4
R E S E A R C H  M E T H O D O L O G Y

T he purpose o f  this chapter is to present the m ethodology for testing all hypotheses 
proposed in the previous chapter. C onsequently, this chapter includes the construct 
operationalization, research design (population, sam ple, sam ple size, and data 
collection), and response rate.

4 .1  C O N S T R U C T  O P E R A T I O N A L I Z A T I O N

From  the research m odel in figure 3.1, there are one dependent variab le and eleven 
independent variables, i.e., adoption o f  clean technology, perceived regulatory 
pressures, perceived stakeholder dem ands, aw areness o f  and need for clean 
technology incentives, aw areness o f  clean technology w idespread, firm  size, firm 
capabilities, clean technology know ledge, perceived econom ic advantage, 
perceived com petitive advantage, perceived social advantage, and w illingness to 
adopt and develop clean technology. T able 4.1 sum m arizes the construct 
operationalization  o f  these variables.
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Table 4.1 Construct Operationalization

Variables Operationalization Question No.

D e p e n d e n t

V a r ia b le

•  A doption O b je c t iv e :

o f  CT - A five-point scales addressing the clean technology 9 &  11
(labeled as investm ent in the responden ts’ m anufacturing plants.

C T.IN V ES) R espondents that answ ered question 9 that their firm s 
had adopted C T  w ere asked to answ er question 11. Then, 
they w ere coded w ith 1, 2, 3, and 4 if  their answ ers 
indicated that their firm s had C T  investm ent lesser than 
100,000 baht, 100,000 to  not m ore than 1 m illion baht, 1 
m illion bah t to not m ore than 5 m illion baht, and m ore 
than 5 m illion bath, respectively. R espondents that 
answ ered question 9 that their firm s had not adopted CT 
w ere code w ith 0 and w ere asked to skip question 11.

I n d e p e n d e n t

V a r ia b le s

•  Perceived O b je c t iv e :

regulatory - A m ount o f  environm ental audits by governm ent 17

pressures agencies.

(labeled as - A m ount o f  w arnings the respondent firm  received 18

R EG .PR ES) from  the governm ent agencies.
- The penalty  for violating the environm ental laws and 

regulations experienced by the respondent firm.

19
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V ariab les O perationalization Q uestion No.

S u b je c t iv e :

- A  four-point scales addressing the m anagem en t’s 14

•  Perceived

perception o f  respondent firm  on the degree o f  th reat 
from  T hai and in ternational environm ental laws, the 
degree o f  th reat from  W EEE / E1ACCP regulations, and 
the degree o f  threat from  Thai and foreign governm ent 
agencies and NG Os.

S u b je c t iv e :

stakeholder - A  four-point scales addressing the m anagem en t’s 15
dem ands perception  on the degree o f  dem and from  em ployees,
(labeled as custom ers, shareholders, suppliers, m other com pany,
STA K .D EM ) jo in t com pany, com petitors, federation o f  Thai industries,

•  A w areness o f

and com m unity for C T  adoption. 

S u b je c t iv e :

and need for - A  four-point scale addressing the m anagem en t’s 20

C T  incentives aw areness o f  the availability  o f  the incentives prov ided

(labeled as for the C T  adopters.

IN C E N TIV ) - A  four-point scale addressing the m anagem ent’s degree 21

o f  requirem ent to receive each type o f  the incentives.
- T he respondent firm ’s experience o f  receiving grant for 22

•  A w areness o f

adopting CT. 

S u b je c t iv e :

C T  w idespread - A five-po int scale addressing the m anagem en t’s 23
(labeled as aw areness o f  the CT w idespread am ong their
CT.W ID E) com petitors, industries, and neighboring firms.
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V ariab les O perationalization Q uestion No.

•  Firm  size O b je c t iv e :

(labeled as - T otal assets 24
CO .SIZE) - N um ber o f  em ployees 25

•  Firm S u b je c t iv e

capabilities - A four-point scale addressing the m anagem en t’s 26

(labeled as perception  on the level o f  technology intensive
CO .CA PA ) capability  o f  their firms.

- A  four-point scale addressing the m anagem en t’s 
perception  on the level o f  technology developm ent 
capability  o f  their firms.

27

- A  four-point scale addressing the m anagem en t’s 
perception  on the m odern ized m achine capability  o f  
their firm s.

28

•  C lean S u b je c t iv e :

technology - A  four-point scale addressing the m anagem en t’s 29

know ledge perception  on the level o f  C T  know ledge that their film s

(labeled as received from  the organizations that prom ote the diffusion

C T.IN PU T) o f  CT, i.e., governm ent agencies, consulting firm s, N G O s, 
academ ic institutes, custom ers, suppliers, federation o f  
T hai industries, prin ting m edia, and Internet.

•  W illingness S u b je c t iv e :
to adopt and - A  four-point scale addressing the m anagem en t’s 30
develop CT w illingness to adopt clean technology.
(labeled as - A  four-point scale addressing the m anagem en t’s 32
W IL L IN G ) w illingness to develop clean technology.
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V ariab les O perationaliza tion Q uestion No.

•  Perceived S u b je c t iv e

com petitive - A four-point scale addressing the m anagem en t’s 31
advantage perception on the com petitive advantage enhanced
(labeled as by clean technology, i.e., healthy m arket share,
A D V .CO M ) custom er satisfaction, superior product quality , and

continuous technology developm ent.

•  Perceived S u b je c t iv e
econom ic - A four-point scale addressing the m anagem en t’s 31
advantage perception on the econom ic advantage enhanced
(labeled as by clean technology, i.e., profitability , cost reduction,
A D V .EC O ) and energy savings.

•  Perceived - A four-point scale addressing the m anagem en t’s 31
social perception  on the social advantage enhanced by

advantage clean technology, i.e., better com pany im age, better

(labeled as surrounding environm ent, and social recognition.

A D V .SO C)



55

4 .2  R E S E A R C H  D E S I G N

The research design includes population , sam pling m ethod, and data collection. 
F igure 4.1 below  is the research design diagram  o f  this study, w hich shows all 
steps to be follow ed.

Figure 4.1 Research Design Diagram
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P o p u la t io n

M anufacturing firm s in the electrical & electronic industries and the food 
processing industry in T hailand are used as the population. T hese tw o industries 
are chosen in order to com pare the effects o f  the institutional factors to the 
adoption process o f  clean technology. The sam pling fram e for this study is 
generated from  the D epartm ent o f  Industrial W o rk ’s directories, y ield ing a target 
sam ple o f  7,614 plants in Thailand. T hose directories (last updated  on A ugust 28,
2000) are dow n loaded from  the web site “w w w .diw .go.th” .

T h e  S a m p le

The unit o f  analysis for the survey w ill be an individual p lant because the 
investm ents in environm ental technologies are carried out at the p lan t level 
(K lassen & W hybark , 1999a). A single inform ant, the p lant m anager, w ill be used 
here because o f  his or her plant-level experience, extensive know ledge, and access 
to data.

This รณdy uses the stratified sim ple random  sam pling m ethod. E ach selected 
industry w ill be stratified into three groups, i.e., large, m edium , and sm all 
m anufacturing com panies

S a m p le  S ize

In case o f  using m ultip le regression, required sam ple size depends on a num ber o f  
issues, including the desired pow er, alpha level, num ber o f  predictors, and 
expected effect sizes. As suggested by T abachnick  and F idell (1996), the sim plest 
rules o f  thum b are N  >  50 +  8 m  (m is the num ber o f  independent variables) for 
testing the m ultip le correlation and N  > 104 +  m for testing individual predictors. 
T hese rules o f  thum b assum e a m edium -size relationship betw een the independent 
variables and dependent variable, a  = 0.05 and p =  0.20. There are 11 independent 
variables for running m ultip le regression m odel in this study, therefore the
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m inim um  required data should be at least =  50 +  (8 X  11) = 138 cases from  two 
industries.

The population  w ill be from  the D epartm ent o f  Industrial W o rk ’s list o f  factories 
by industry. T able 4.2 below  shows the num ber o f  population , the m inim um  
sam ple size, and the required response rate from  the m anufacturing firm s in each 
industry.

T a b le  4 .2  D e ta i l  o f  S a m p le

N um ber o f Sam ple Size M inim um Expected
Population R esponse R esponse Rate

7,614 1,533 138 9.00%

D a ta  C o lle c t io n

D ata w ere collected  from  tw o sources: prim ary and secondary data sources. The 
prim ary data w ill be collected by the response from  questionnaire survey. The 
secondary data w ill be collected from  publicity, governm ent agencies and other 

institutions.

4.3  S U M M A R Y

T his chapter is dedicated for the explanation o f  the quantitative m ethodology used 
in this research. O perationalization o f  all variab les is prov ided in T able 4.1. D etail 
o f  research design is sum m arized in F igure 4.1. D ata relating to the population , the 
sam ple, size o f  sam ple, and data collection are presented.


	CHAPTER 4 RESEARCH METHODOLOGY
	4.1 CONSTRUCT OPERATIONALIZATION
	4.2 RESEARCH DESIGN
	4.3 SUMMARY


