
C H A P T E R  5

D A T A  A N A L Y S IS  A N D  R E S E A R C H  R E S U L T S

T his chapter beg ins w ith the survey sam ple w hich com prises o f  the response rate and 
descrip tive statistics o f  the sam ple. Then the data analysis and research results are 
presented. F inally , all hypotheses stated in C hapter Three are tested.

5.1  S U R V E Y  S A M P L E

T his section presents the response rate and descrip tive statistics as follows:

5 .1 .1  R e s p o n s e  R a t e

T able 5.1 show s sam ple size and response rate o f  m ail survey. A fter 1,555 
questionnaires w ere m ailed (756 questionnaires to com panies in food industry 
and 799 questionnaires to com panies in electrical / electronics industry), 98 
questionnaires w ere returned as undeliverable, w hich com prise o f  56 
questionnaires m ailed to  com panies in food industry and 42 questionnaires to 
com panies in electrical /  electronics industry. T he reasons caused questionnaires 
return are business closed and address changed as the m ajority. H ence, the 
effective sam ple size reduced to 1,457. Thereafter, the 215 responses w ere 
received, leading to a response rate o f  14.7%. O f this num ber, 25 questionnaires 
w ere d isqualified due to  respondents not from  tw o specific industries, too m any 
m issing values, or denial to answ er. Thus, the effective response rate was 
reduced to 13.0%.
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Table 5.1 Sample Size and Response Rate
Topic Food

Processing
E lectrical & 
E lectronics

Total

C om panies show n in D IW ’s list 5,566 2,048 7,614

M ail sent 756 799 1,555
D educt m ail returned* 56 42 98

M ail reached respondents 700 757 1,457

M ailed  replied 122 93 215
D educt unusab le questionnaires** 18 7 25

U sable questionnaires 104 86 190

R e s p o n s e  r a t e 17.4% 12.3% 14.7%
E ffe c t iv e  r e s p o n s e  r a t e 14.9% 11.4% 13.0%

* M a i l  r e t o n e d  d u e  to  b u s in e s s  l iq u id a t io n ,  c h a n g e  o f  a d d re s s ,  o r  u n c l e a r  a d d re s s .
* *  U n u s a b le  q u e s t io n n a i r e s  d u e  to  r e s p o n d e n ts  n o t  f r o m  tw o  in d u s t r ie s ,  to o  m a n y  m is s in g

v a lu e s ,  o r  d e n ia l  to  a n s w e r .

T able 5.2 show s the response rates categorized by firm  size (m easured in term s o f  
to tal assets) and by industry'.

T a b le  5 .2  R e s p o n s e  R a te  C a te g o r iz e d  b y  F i r m  S ize  a n d  I n d u s t r y

F ir m  S iz e
F o o d

P r o c e s s in g
E le c t r ic a l  &  
E le c t r o n ic s T o ta l

Q’ty %
Response Q’ty %

Response Q’ty %
Response

S m a ll  F i r m s
( T o ta l  a s s e ts  <  5 0  m i l l i o n  ฿) 21 1 1 .0 18 9 .5 3 9 2 0 .5
M e d iu m  F i r m s
( T o ta l  a s s e ts  =  51 - 2 0 0  m i l l i o n  ฿) 3 9 2 0 .5 33 1 7 .4 7 2 3 7 .9
L a r g e  F i r m s
( T o ta l  a s s e ts  >  2 0 0  m i l l io n  B) 4 4 2 3 .2 3 5 1 8 .4 7 9 4 1 .6

T o ta l 1 0 4 5 4 .7 8 6 4 5 .3 1 9 0 1 0 0
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5 .1 .2  D e s c r ip t iv e  S ta t i s t i c s

D escrip tive statistics o f  som e interesting variables w ere com puted including 
m eans, standard errors o f  m ean, standard deviations, m inim um s, and 
m axim um s. N ext, frequency tables o f  those variables w ere com puted to check 
errors in key ing data and reporting som e variab les descrip tively . T hese 

frequency tables are show n in the result section o f  this chapter. L astly , Pearson 
bivariate correlations for all variables w ere run and checked w hether there was 
any pair o f  independent variables that had high correlations or m ulticollinearity . 
This princip le is im portant because m ulticollinearity  can distort the standard 
error o f  estim ate and m ay lead to incorrect conclusions as to w hich independent 
variables are statistically significant. A com m on rule o f  thum b is that 
correlations am ong the independent variables betw een - .7 0  and .70 do no t cause 

difficu lties (M ason et ah, 1999). The usual rem edy for m ultico llinearity  is to 
drop one o f  the independent variables that are strongly correlated. It w as found 
that the follow ing variables (in question num ber 21 o f  questionnaire) w ere 
high ly correlated (r >  .7) w ith each others, i.e., energy conservation fund , 

environm enta l p reserva tion fund , indus tr ia l loan, exemption o f  income tax, 

exemption o f  im port duty on clean technology equipment, fre e  consulting  

services fro m  fo re ig n  organizations. H ence, only energy conservation fu n d  

(labeled as FU N D .EC ), waving o f  operation p e rm it fees  (FR EE D U T Y ), and 
awareness o f  C T  incentives (H ELP.K N O ) as the representatives o f  this group 
w ere kept for further analysis. Furtherm ore, high correlation  also existed 
betw een tw o variables in question num ber 23, i.e., IN FO .FO E (awareness o f  the 

C T  widespread among the competitors) and IN FO .IN D  (awareness o f  the C T  

widespread in the industries) w ith  the value o f  r = .856. H ence, IN FO .FO E w as 
dropped w hile IN FO .IN D  and IN FO .N EI (awareness o f  the C T  widespread  

among the neighboring  f irm s )  w ere kept for further analysis. F inally , it was 
found that the follow ing variables (in question num ber 31 o f  questionnaire) w ere
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highly correlated (r > .7) w ith each others, i.e., CT.A D V 1 (healthy m arket share  

by CT) and C T.A D V 2 {customer satisfaction by CT), C T .A D V 3 {p ro fita b ility  by 

CT) and C T.A D V 4 {cost reduction by CT) and CT.A D V 5 {energy savings by 

CT), C T .A D V 9 {better surround ing environment by CT) and C T .A D V 10 {socia l 

recognition by CT), and IN T E N T  1 {w illingness to adopt CT) and IN TEN T2 
{w illingness to develop CT). T herefore, only CT.A D V 1, C T .A D V 4, CT.A D V 6, 
CT.A D V 7, C T .A D V 8, CT.A D V 10, and IN T E N T  1 w ere kept for further 
analysis.

5 .1 .3  D a ta  E x a m in a t io n

D ata exam ination  com prises o f  ou tlier checking and norm ality  testing. All 
variab les are checked for outliers by a box plot. It was found that there w ere no 
significan t outliers in this exam ination. The effect o f  ou tliers w as not strong 
because after trying to delete ou tliers, the m ean o f  each variab le changed less 
than one standard error o f  m ean.

N orm ality  testing is considered as an im portant early step in alm ost every
m ultivariate analysis (Tabachnick & F idell, 1996). Thus, all variab les w ere
assessed by statistical and graphical m ethods. For statistical approach, the z
value (z = skew ness, w here N  = sam ple size) o f  all variab les w ere com puted. 

SQR(6/N)
The norm ality  o f  these variables is acceptable w hen z value is not m ore than 
±  1.96, w hich corresponds to a .05 error level (H air et al, 1995). For graphical 
m ethods, the visual check o f  the histogram  w ith norm al curve w as done. It was 
found that the norm ality  o f  these variables w as acceptable.
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5 .1 .4  V a l id i ty  a n d  R e l ia b i l i ty  T e s t

M ultiple item s w ere used to construct eleven independent variab les in this study. 
Selection o f  item s w as based on the literature review , com m ents from  
professors, p lan t m anagers o f  leading m anufacturing com panies in food industry 
and electrical / electronic industry, and p ilo t study. T his show ed face valid ity  o f  
the research.

The reliab ility  o f  the m ulti-item  scales w as assessed based on coefficien t alpha  

and item -to-total correlations. The item s w ith low  item -total correlations w ere 
dropped. Follow ing the recom m endations o f  G erbing and A nderson  (1988), 
purified  scales w ere then subjected to  a factor analysis to assess the 
un id im ensionality  and construct validity . A fter elim inating  the item s w ith 
loading factor lesser than 0.5, the rem aining item s w ere averagely  com bined 
procedure to  form  the sum m ated scales.

T he un id im ensionality  and construct valid ity  o f  m ulti-item  scales used to 
m easure the independent variables w ere assessed by  subjecting all the purified 
scale item s to a principal com ponent factor analysis. T he scale item s and their 
factor loadings are prov ided in T able 5.3 -  5.5. A fter elim inating  the item s w ith 

loading factor lesser than 0.5, the rem aining item s w ere com bined via the 
averaging procedure to form  the sum m ated scales. T he reliab ility  o f  the m ulti
item  scales w as assessed based on C ronbach 's coefficien t alpha. It w as found 

that all o f  the coefficien t alphas w ere h igher than the m inim um  acceptable level 
o f  0.7 as recom m ended by  N unnally  (1978).
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Table 5.3 Factor Analysis of Institutional Factors
ITEMS REG.PRESS STAK.DEM INCENTIV CT.WIDE

G O V .F R .7 1 0
L A  W I N T E R .6 5 3

N G O .6 1 7
W E E H A C P .5 4 5
G O V .T H A I .5 2 6
L A W T H A I .5 2 4
S U P P L I E R .7 7 4

E M P L O Y E E .7 6 5
C U S T O M E R .6 7 7

R IV A L .6 5 7
A S S O C I A .6 1 7

C O M M U N I .521
S H A R E H O L .5 0 9

F U N D .E C .8 7 6
F R E E D U T Y .8 5 0
H E L P .K N O .8 3 9
I N F O .I N D .6 8 2
I N F O .N E I .5 9 0

E I G E N  V A L U E 4 .6 6 9 2 .8 0 3 1 .6 7 4 1 .4 7 1
%  O F  V A R I A N C E 2 2 .2 3 4 1 3 .3 4 8 7 .9 7 0 7 .0 0 5

C U M . %  O F  V A R I A N C E 2 2 .2 3 4 3 5 .5 8 2 4 3 .5 5 2 5 0 .5 5 8
C R O N B A C H ’S A L P H A .7 0 8 3 .8 1 5 3 .8 7 7 9 .7 1 4 5

Table 5.4 Factor Analysis of Organizational Factors
ITEMS CT.INPUT CO.CAPA CO.SIZE

C T .I N P 8 .6 9 4
C T .I N P 5 .6 6 0
C T .I N P 7 .6 5 0
C T .IN P 3 .6 5 0
C T .I N P 6 .6 4 8
C T .I N P 4 .6 3 8

C T .I N P 1 0 .5 8 8
C T .I N P 9 .5 3 0

C O .C A P A 2 .8 8 6
C O . C A P  A 3 .8 6 5
C O . C A P  A 1 .7 4 5
C O .S IZ E  1 .8 7 7
C O .S IZ E 2 .8 3 0

E I G E N  V A L U E 3 .9 4 8 2 .2 3 3 1 .5 8 2
%  O F  V A R I A N C E 2 6 .3 2 3 1 4 .8 8 4 1 0 .5 4 7

C U M . %  O F  V A R I A N C E 2 6 .3 2 3 4 1 .2 0 7 5 1 .7 5 4
C R O N B A C H ’S A L P H A .7 9 9 5 .8 0 8 0 .7 7 2 8
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Table 5.5 Factor Analysis o f M anagem ent’s Factors
ITEMS ADV.COM ADV.SOC ADV.ECO WILLING

C T .A D V 1 .8 8 4
C T .A D V 6 .7 3 4
C T .A D V 7 .6 7 8
C T .A D V 8 .8 4 9

C T .A D V 1 0 .8 4 3
C T .A D V 4 .9 2 9
I N T E N T 2 .911

E I G E N  V A L U E 2 .0 4 5 1 .7 7 7 1 .1 5 5 1 .0 1 4
%  O F  V A R I A N C E 2 9 .2 1 9 2 5 .3 9 3 1 6 .5 0 1 4 .4 8 2

C U M . %  O F  V A R I A N C E 2 9 .2 1 9 5 4 .6 1 2 7 1 .1 1 2 8 5 .5 9 4
C R O N B A C H ’ร  A L P H A .7 4 4 7 .7 9 2 0 - -

5 .1 .5  B iv a r ia t e  C o r r e la t io n s

B ivariate correlation was done for the second tim e to test w hether there w ere som e 
pairs o f  independent variables w ith  high correlation. A ll new  eleven independent 
variab les from  factor analysis w ere pu t into this test. The prin tou t report revealed 
that there w as no pair o f  variables w ith high correlation as show n in T able 5.6. M ost 
o f  the correlation values are not high than 0.50. A  few  pairs o f  independent variables, 
i.e., A D V .C O M  and A D V .EC O , A D V .C O M  and A D V .SO C , and A D V .C O M  and 
W IL L IN G , that have the correlation o f  0.506, 0.641, and 0.507 respectively. 
H ow ever, these high correlation values are still w ith in the range o f  -.70 and .70 as 
recom m ended by  M ason et al (1999). A ll findings from  bivariate correlations w ould 
be used for testing hypotheses, w hich w ere proposed in C hapter 3.

5 .1 .6  A n a ly s i s  o f  V a r ia n c e  ( A N O V A )

A nalysis o f  variance is used to com pare the m eans o f  the groups to see i f  there are 
any reliable differences am ong them  (T abachnick and Fidell, 1996). T hrough an 
analysis o f  the variation  in the data, both am ong and w ith in the groups, conclusion 
can be m ade about possible differences in group m eans.



T able 5.6 Pearson C orrelation  M atrix

V a r i a b l e s R E G .P R E S S T A K .D E M I N C E N T IV C T .W ID E C O .S IZ E C O .C A P A C T .I N P U T A D V .C O M A D V .E C O A D V .S O C W IL L IN G C T .I N V E S

R E G .P R E S 1 .0 0 0

S T A K .D E M .2 0 8 * * 1 .0 0 0

I N C E N T IV .1 7 6 * .0 8 9 1 .0 0 0

C T .W ID E .1 7 5 * .1 0 7 2 9 8 * * * 1 .0 0 0

C O .S IZ E - .0 2 8 .0 8 3 .1 4 8 * .1 4 8 * 1 .0 0 0

C O .C A P A .2 0 8 * * .0 3 3 .1 3 4 .0 3 4 .1 7 9 * 1 .0 0 0

C T .I N P U T .2 1 9 * * .1 0 9 .3 1 8 * * * .2 5 2 * * * .0 9 2 .1 8 9 * * 1 .0 0 0

A D V .C O M 2 7 0 * * * 1 9 4 * * .1 8 0 * .1 5 4 * .1 0 0 4 J g * * * .3 5 5 * * * 1 .0 0 0

A D V .E C O 1 9 7 * * .2 7 7 * * * 2 9 8 * * * .2 1 2 * * .1 9 2 * * .1 8 3 * .2 6 4 * * * .5 5 6 * * * 1 .0 0 0

A D V .S O C .1 5 7 * .2 5 8 * * * .0 8 3 .2 2 2 * * .0 6 6 2 2 7 * * .2 6 4 * * * g 4 2 * * * .3 6 0 * * * 1 .0 0 0

W IL L IN G .2 4 2 * * * .1 7 0 * .1 6 2 * .0 7 7 .0 8 5 2 9 3 * * * .1 8 5 * 5 0 7 * * * 2 9 1 * * * .3 8 0 * * * 1 .0 0 0

C T .IN V E S 2 7 2 * * * 2 9 1 * * * .3 6 2 * * * .1 4 6 * .3 0 7 * * * .3 5 7 * * * .1 6 8 * 2 7 0 * * * .3 4 8 * * * 2 2 1 * * * .3 6 4 * * * 1 .0 0 0

*** Correlation is significant at the 0.001 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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The A N O V A  was run to find the differences in group m eans o f  eleven factors w hich 
w ere used as dependent list w hile industry type, com pany type, education level o f  the 
m ajority  o f  em ployees, export level, and m ain export m arkets w ere used as factors. 
Post hoc m ultip le com parisons w ere conducted by using the least significant 
difference (LSD ) approach to identify w hich com parisons am ong groups have 
significan t differences. T he sum m ary o f  A N O V A  results is show n in the result 
section o f  this chapter.

5 .1 .7  M u lt ip le  R e g r e s s io n  A n a ly s is

In order to look into the findings regarding the predictab ility  on the dependent 
variab le (i.e., C T .IN V ES) o f  the eleven independent variab les (i.e., R EG .PR E S, 
STA K .D EM , IN C EN TIV , C T.W ID E, CO .SIZE, C O .C A PA , C T.IN PU T, 
A D V .C O M , A D V .EC O , A D V .SO C, and W IL L IN G ), stepw ise m ultip le  regression 
analysis w as conducted  in this study for this purpose. This m ethod w ill select 
variables for inclusion in the regression m odel. It starts w ith  selecting a best 
predictor o f  the dependent variable. A dditional independent variables are selected in 
term s o f  the increm ental exp lanatory pow er they can add to the regression m odel. 
Independent variables are added as long as their partial correlation coefficien ts are 
statistically  significant. Independent variab les m ay be dropped if  their predictive 
pow er drops to a non-sign ifican t level (H air et al, 1995).

In addition , it is necessary to control som e variables that are likely to affect the 
investm ent in clean technology (M cG rath et a l ,  1995). T hese variab les include 
IN D .TY PE (industry type) and EX PO .TO  (m ain export m arkets). A lthough not 
testing  theory, the significan t results im plied that any test th a t did no t control such 
inputs w as likely to show  spurious results.
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5 .2  R E S U L T S

The results o f  this study are div ided into three parts: descrip tive statistics, analysis o f  
variance, and stepw ise m ultiple regression analysis

5 .2 .1  D e s c r i p t i v e  S t a t i s t i c s

R esult in this part are arranged in accordance w ith the research m odel proposed 
in chapter 3. T he data are presented in ten n s o f  frequency and percentage as 
show n in the follow ing tables.

i) Company Profile
T able 5.7 show s several com pany profile statistics o f  the respondents. From  
the analysis, over h a lf  o f  respondents (54.7% ) are firm s in the electrical / 
electronics industry. The m ajority  (54.7% ) o f  them  are T hai-ow ned firms.

W ith regard to firm  size in ten n s o f  total assets, nearly  h a lf  o f  respondents 
(41.6% ) are large firm s (firm s w ith to tal assets greater than 200 m illion bath). 
W ith regard to firm  size in term s o f  em ployee num ber, over h a lf  o f  
respondents (51.6% ) are large firm s (i.e., firm s w ith  em ployees greater than 
200 people).

W ith regard to m arketing activities in the year 2000, the m ajo rity  (51.6% ) o f  
respondents have sales volum e lesser than 400 m illion  baht. A bout one fifth 
o f  respondents (20.5% ) have no export w hile about one quarter (27.4% ) have 
Japan as their m ajo r export m arket. It should be noted that w hile 41.6 and 
51.6%  o f  the respondents are large com panies in term s o f  to tal assets and 
em ployees num ber respectively , but the m ajority  o f  them  (51.6% ) have sales 
volum e lesser than 400 m illion baht.

W ith regard to  the ratio o f  em ployees w ith clean technology train ing to total 
em ployees, the m ajority  o f  respondents (60.0% ) are firm s w ith no clean 
technology train ing for their em ployees.



Table 5.7 Company Profile of the Sample
Characteristics Frequency Percent

Industry
E le c t r ic a l  /  E le c t r o n ic 8 6 4 5 .3
F o o d  P r o c e s s in g 104 5 4 .7

T o ta l 1 9 0 1 0 0
Company Type
T h a i  O w n e r 104 5 4 .7
F o r e ig n  O w n e r 3 8 2 0
J o in t  V e n tu r e 4 8 2 5 .3

T o ta l 1 9 0 1 0 0
Total Assets
< 5 0  m illion b a th 3 9 2 0 .5
5 1 - 2 0 0  m illion b a th 7 2 3 7 .9
> 2 0 0  m illion b a t h 7 9 4 1 .6

T o ta l 190 100
Number of Employees
< 5 0  p e r s o n s 2 0 1 0 .5
5 1 - 2 0 0  p e r s o n s 7 2 3 7 .9
> 2 0 0  p e r s o n s 9 8 5 1 .6

T o ta l 1 9 0 1 0 0
Sales Volume 
< 4 0 0  m illion b a th 9 8 5 1 .6
4 0 1 - 1 2 0 0  m illion b a th 5 2 2 7 .4
> 1 2 0 0  m illion b a th 3 5 1 8 .4
M iss in g 5 2 .6

T o ta l 190 1 0 0
Export to Sales Volume Ratio

0 % 3 9 2 0 .5
1 %  - 2 5 % 31 1 6 .3

2 6 %  - 5 0 % 2 2 1 1 .6
5 1 % - 7 5 % 2 0 10 .5
>  7 5 % 6 8 3 5 .8
M iss in g 10 5 .3

T o ta l 190 1 0 0
Main Export Market
N o E x p o r t 3 9 2 0 .5
C o u n t r ie s  in A s ia  R e g io n 4 4 2 3 .2
J a p a n 5 2 2 7 .4
W e s te r n  C o u n t r ie s 3 9 2 0 .5
M iss in g 16 8 .4

T o ta l 1 9 0 1 0 0
Employee Number with CT Training
N o C T  T ra in in g 114 6 0 .0
1%  - 2 5 %  o f  to ta l  e m p lo y e e s 3 4 1 7 .9
2 6 %  - 5 0 %  o f  to ta l  e m p lo y e e s 15 7 .9
5 1 %  - 7 5 %  o f  to ta l  e m p lo y e e s 13 6 .8
> 7 5 %  o f  to ta l  e m p lo y e e s 14 7 .4

T o ta l 1 9 0 1 0 0
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T able 5.8 show s the frequency distribution o f  the perceived effects o f  
regulatory pressures on firm s to adopt clean technology. T he m ajority  o f  
respondents have the different view s o f  the effects o f  these variable. W E E E  / 
H A C C P regulations and ISO 14000 standard series w ere rated  as variables 
w ith high effect; T hai environm ental laws, in ternational env ironm ental laws, 
and T hai governm ent agencies as variables w ith  m oderate effect; and foreign 
governm ent agencies and N G O s as variab les w ith low  effect.

ii) Institutional Factors

Table 5.8 Frequency Distribution of Perceived Effects of Regulatory Pressures on 
Firms to Adopt Clean Technology

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Effect of Thai Laws
L ittle  / N o  E ffe c t 4 2 2 2 .1
M o d e r a te  E f f e c t 93 4 8 .9
H ig h  E ffe c t 55 2 8 .9

T o ta l 1 9 0 1 0 0

Perceived Effect of International Laws
Little / N o  E ffe c t 71 3 7 .4
M o d e r a te  E f f e c t 8 2 4 3 .2
H ig h  E ffe c t 3 7 1 9 .5

T o ta l 1 9 0 1 0 0

Perceived Effect of WEEE / HACCP Regulations
Little  /  N o  E ffe c t 4 6 2 4 .2
M o d e r a te  E f f e c t 71 3 7 .4
H ig h  E ffe c t 73 3 8 .4

T o ta l 1 9 0 1 0 0

Perceived Effect of ISO 14000 standard Series
Little  /  N o  E ffe c t 4 0 21.1
M o d e r a te  E f f e c t 7 0 3 6 .8
H ig h  E ffe c t 8 0 4 2 .1

T o ta l 1 9 0 1 0 0
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Table 5.8 (Continued)

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Effect of Thai Government
L ittle  /  N o  E ffe c t 5 0 2 6 .3
M o d e r a te  E f f e c t 7 6 4 0 .0
H igh E ffec t 6 4 3 3 .7

T o ta l 190 1 0 0

Perceived Effect of Foreign Governments
L ittle  / N o  E ffec t 9 2 4 8 .4
M o d e r a te  E f f e c t 6 5 3 4 .2
H igh E ffec t 33 1 7 .4

T o ta l 1 9 0 1 0 0

Perceived Effect of NGOs
L ittle  /  N o  E ffe c t 9 6 5 0 .5
M o d e r a te  E f f e c t 7 4 3 8 .9
H igh E ffec t 2 0 1 0 .5

T o ta l 1 9 0 1 0 0

T able 5.9 show s the frequency distribu tion o f  the perceived effects o f  
stakeholder dem ands on firm s to adopt clean technology. The greater part o f  
respondents have the dissim ilar view s for the effects o f  these variable. 
C ustom ers w as perceived as a variable w ith high effect; em ployees, 
shareholders, and com m unity as variables w ith m oderate effect; and suppliers, 
com petitors, and Federation o f  Thai industries as variables w ith low  effect.

Table 5.9 Frequency Distribution of Perceived Effects of stakeholder Demands on 
Firms to Adopt Clean Technology

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Effect of Employees
Little /  N o  E ffe c t 6 6 3 4 .7
M o d e r a te  E f f e c t 7 2 3 7 .9
H ig h  E ffe c t 5 2 2 7 .4

T o ta l 1 9 0 1 0 0

Perceived Effect of Customers
Little /  N o  E ffe c t 4 5 2 3 .7
M o d e r a te  E f f e c t 6 2 3 2 .6
H ig h  E ffe c t 83 4 3 .7

T o ta l 1 9 0 1 0 0
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Table 5.9 (Continued)

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Effect of Shareholders
Little / No Effect 5 6 2 9 .5
M o d e r a te  E f f e c t 85 4 4 .7
High Effect 4 9 2 5 .8

T o ta l 1 9 0 1 0 0

Perceived Effect of Sunnliers
Little / No Effect 1 0 2 5 3 .6
M o d e r a te  E f f e c t 6 7 3 5 .3Hiqh Effect 21 11.1

T o ta l 1 9 0 100

Perceived Effect of Competitors
Little / No Effect 7 4 3 9 .0
M o d e r a te  E f f e c t 7 0 3 6 .8
High Effect 4 6 2 4 .2

T o ta l 1 9 0 1 0 0

Perceived Effect of Federation of Thai Industries
Little / No Effect 93 4 9 .0
M o d e r a te  E f f e c t 7 9 4 1 .6
High Effect 18 9 .5

T o ta l 1 9 0 1 0 0

Perceived Effect of Community
Little / No Effect 4 6 2 4 .2
M o d e r a te  E f f e c t 8 0 4 2 .1
High Effect 6 4 3 3 .7

T o ta l 1 9 0 1 0 0

T able 5.10 show s the frequency distribution o f  the aw areness o f  incentives 
available for clean technology adopters, and the level o f  responden ts’ need for 
each type o f  incentives. N early  h a lf  (44.7% ) o f  the respondents w ere not 
aw are the availab ility  o f  incentive for the clean techno logy adopters. The 
m ajority  o f  them  did no t require incentives in term s o f  w aiving p lant 
operation perm it fees and energy conservation funds.
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Table 5.10 Frequency Distribution of the Awareness of Incentives Available and 
the Level of Need for Each Type of Incentives

V a r ia b le F r e q u e n c y P e r c e n t
Awareness of Incentives Available
Not Aware 85 4 4 .7
Little Aware 63 3 3 .2
M o d e r a te ly  A w a r e 33 1 7 .4
Highly Aware 9 4 .7

T o ta l 1 9 0 1 0 0

Need for Waiving of Plant Operation Permit Fees
N o  N e e d 9 4 4 9 .5
Little 5 2 .6
M o d e ra te 4 5 2 3 .7
High 4 6 2 4 .2

T o ta l 1 9 0 1 0 0

Need for Energy Conservation Funds
N o  N e e d 9 0 4 7 .4
Little 13 6 .8
M o d e r a te 3 0 1 5 .8
High 5 7 3 0 .0

T o ta l 1 9 0 1 0 0

T able 5.11 shows the frequency distribution o f  the num ber o f  environm ental 
audits by the governm ent agencies. The m ajority  o f  respondents (65.3% ) w ere 
audited averagely ju s t 1 tim e per year. Som e o f  them  (17.9% ) have never been 
audited by the governm ent agencies in the past 5 years.

Table 5.11 Frequency Distribution of the Number of Environmental Audits

V a r ia b le F r e q u e n c y P e r c e n t
Number of Environmental Audits
Never 3 4 1 7 .9
1 T im e  /  Y e a r 1 2 4 6 5 .3
2 Times / Year 2 0 1 0 .5
> 2  Times / Year 12 6 .3

T o ta l 1 9 0 1 0 0



73

T able 5.12 show s the frequency distribu tion o f  the level o f  C T  input from  the 
organizations that prom ote clean technology adoption. T he m ajority  o f  
respondents never received or received little CT inputs from  all kinds o f  
organizations. It should be no ticed that am ong the C T  prom oter, N G O s were 
ranked by the respondents as the m ost inactive organizations w hile the prin t 
m edia are the best channel for acquiring C T  know ledge.

iii) Organizational Factors

Table 5.12 Frequency Distribution of the Organizational Factors

V a r ia b le F r e q u e n c y P e r c e n t
Technology Intensive Capability
No/Low 2 9 1 5 .3
M e d iu m 9 8 5 1 .6
High 63 3 3 .1

T o ta l 1 9 0 1 0 0

Technology Development Capability
No/Low 41 2 1 .6
M e d iu m 9 9 5 2 .1
High 5 0 2 6 .3

T o ta l 1 9 0 1 0 0

Newer Machines & Equipment Capability
No/Low 4 3 2 2 .6
M e d iu m 9 5 5 0
High 5 2 2 7 .4

T o ta l 1 9 0 1 0 0

CT Input from Head Quarter / Joint Co.
Never / Little 1 3 7 7 2 .1
M o d e r a te 3 8 2 0 .0
High 15 7 .9

T o ta l 1 9 0 1 0 0

CT Input from Government Agencies
Never / Little 1 2 6 6 6 .3
M o d e r a te 5 5 2 9 .0
High 9 4 .7

T o ta l 1 9 0 1 0 0

CT Input from Consultants
Never / Little 1 4 0 7 3 .7
M o d e ra te 41 2 1 .6
High 9 4 .7

T o ta l 1 9 0 1 0 0
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Table 5.12 (Continued)
V a r ia b le F r e q u e n c y P e r c e n t

CT Input from NGOs
Never / Little 1 7 2 9 0 .5
M o d e r a te 16 8 .4
High 2 1.1

T o ta l 1 9 0 1 0 0

CT Input from Academic Institutions
Never / Little 1 4 9 7 8 .4
M o d e r a te 3 7 19 .5
High 4 2.1

T o ta l 1 9 0 1 0 0

CT Input from Customers
Never / Little 1 4 6 7 6 .9
M o d e ra te 31 1 6 .3
High 13 6 .8

T o ta l 1 9 0 1 0 0

CT Input from Federation of Thai Industries
Never / Little 1 3 8 7 2 .6
M o d e r a te 4 5 2 3 .7
High 7 3 .7

T o ta l 1 9 0 1 0 0

CT Input from Suppliers
Never / Little 1 5 8 8 3 .2
M o d e ra te 2 8 1 4 .7
High 4 2.1

T o ta l 1 9 0 1 0 0

CT Input from Print Media
Never / Little 103 5 4 .2
M o d e r a te 7 7 4 0 .5
High 10 5 .3

T o ta l 1 9 0 1 0 0

CT Input from Internet
Never / Little 1 3 8 7 2 .6
M o d e r a te 4 5 2 3 .7
High 7 3 .7

T o ta l 1 9 0 1 0 0
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T able 5.13 shows the frequency distribu tion o f  the perceived  com petitive 
advantage caused by  CT. T he m ajority o f  respondents have the different 
view s o f  the C T  effect on the com petitive advantage. In particular, they 
perceived th a t CT has no or little effect, m oderate effect, and high effect on 
healthy m arket share, con tinuous technology im provem ent, and custom er 
satisfaction and superior product quality, respectively.

iv) Management Factors

Table 5.13 Frequency Distribution of the Perceived Competitive Advantages 
Caused by CT

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Healthy Market Share by CT
No / Little Effect 7 8 4 1 .1
M o d e r a te  E f f e c t 6 9 3 6 .3
High Effect 4 3 2 2 .6

T o ta l 1 9 0 1 0 0

Perceived Customer Satisfaction by CT
No / Little Effect 41 2 1 .6
M o d e r a te  E f f e c t 6 9 3 6 .3
High Effect 8 0 4 2 .1

T o ta l 1 9 0 1 0 0

Perceived Superior Product Quality by CT
No / Little Effect 4 2 2 2 .1
M o d e r a te  E f f e c t 6 9 3 6 .3
High Effect 7 9 4 1 .6

T o ta l 1 9 0 1 0 0

Perceived Continuous Technology Development by CT
No / Little Effect 53 2 7 .9
M o d e r a te  E f f e c t 9 0 4 7 .4
High Effect 4 7 2 4 .7

T o ta l 1 9 0 1 0 0
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T able 5.14 show s the frequency distribution o f  the perceived econom ic 
advantage caused by CT. T he m ajority o f  respondents have the sam e view s o f  
the C T  effect on the econom ic advantage. In particular, they perceived that 
C T  has m oderate effect on profitability , cost reduction, and energy savings.

Table 5.14 Frequency Distribution of the Perceived Economic Advantages 
Caused by CT

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Profitability by CT
No /  L ittle E ffe c t 5 0 2 6 .3
M o d e r a te  E f f e c t 7 8 4 1 .1
H ig h  E ffe c t 6 2 3 2 .6

T o ta l 1 9 0 1 0 0

Perceived Cost Reduction by CT
No /  L ittle E ffe c t 4 6 2 4 .2
M o d e r a te  E f f e c t 7 6 4 0 .0
H ig h  E ffe c t 6 8 3 5 .8

T o ta l 1 9 0 1 0 0

Perceived Energy Savings by CT
No /  L ittle E ffe c t 3 9 2 0 .5
M o d e r a te  E f f e c t 7 6 4 0 .0
H ig h  E ffe c t 75 3 9 .5

T o ta l 1 9 0 1 0 0

T able 5.15 shows the frequency distribution o f  the perceived social advantage 
caused by  CT. T he m ajority  o f  respondents have the sam e v iew s o f  the CT 
effect on the social advantage. In particular, they perceived th a t C T  has high 
effect on com pany im age, surrounding environm ent, and social recognition.
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Table 5.15 Frequency Distribution of the Perceived Social Advantages 
Caused by CT

V a r ia b le F r e q u e n c y P e r c e n t
Perceived Better Company Image by CT 
No / Little Effect 2 0 1 0 .5
M o d e r a te  E f f e c t 55 2 8 .9
High Effect 115 6 0 .5

T o ta l 1 9 0 1 0 0

Perceived Better Surrounding Environment by CT
No / Little Effect 15 7 .9
M o d e r a te  E f f e c t 4 6 2 4 .2
High Effect 1 2 9 6 7 .9

T o ta l 1 9 0 1 0 0

Perceived Social Recognition by CT 
No / Little Effect 3 4 1 7 .9
M o d e r a te  E f f e c t 6 4 3 3 .7
High Effect 9 2 4 8 .4

T o ta l 190 1 0 0

T able 5.16 show s the frequency distribution o f  the m anagem en t’s w illingness 
to adopt and develop CT. T he m ajority  o f  respondents have the high level o f  

w illingness to adopt and develop CT.

Table 5.16 Frequency Distribution of the Management’s Willingness to 
Adopt and Develop CT

V a r ia b le F r e q u e n c y P e r c e n t
Willingness to Adopt CT
N o / L ittle 2 8 1 4 .7
M o d e r a te 6 7 3 5 .3
H ig h 9 5 5 0 .0

T o ta l 1 9 0 1 0 0

Willingness to Develop CT
N o  /  L ittle 3 4 1 7 .9
M o d e r a te 7 5 3 9 .5
H igh 81 4 2 .6

T o ta l 1 9 0 1 0 0
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v )  C le a n  T e c h n o lo g y  A d o p t io n

T able 5.17 shows the frequency distribution relating to the statistics o f  CT 
adoption. First, it reports that over h a lf  o f  respondents (55.8% ) are com panies 
w ith CT adoption. Second, it reveals that the m ajority o f  CT adopters (67% ) 
began CT adoption w ith in the past 3 years. F inally , it show s that the greater 
part o f  CT adopters (39.6% ) have the am ount o f  C T  investm ent in the range 
o f  100,000 to lesser than 1,000,000 baht.

Table 5.17 Frequency Distribution Relating to the Statistics of CT Adoption
V a r ia b le F r e q u e n c y P e r c e n t

Number of CT Adopters
Not Adopt 8 4 4 4 .2
A d o p t 1 0 6 5 5 .8

T o ta l 1 9 0 1 0 0

Duration of CT Adoption
1 -  3 Years 71 6 7 .0
4 - 6  Y e a r s 23 2 1 .7
> 6 Years 12 1 1 .3

T o ta l 1 0 6 1 0 0

Amount of CT Investment
< 100,000 baht 17 1 6 .0
1 0 0 , 0 0 0 - 9 9 9 , 9 9 9  b a h t 4 2 3 9 .6
1 - 5  million bath 25 2 3 .6
> 5 million baht 2 2 1 1 .6

T o ta l 1 0 6 1 0 0

T able 5.18 show s the cross-tabulation 
techno logy investm ent and som e variables 
m ain export m arket, sales volum e, firm 
follow ing observations are made.

betw een the am ount o f  clean 
(i.e., industry type, com pany type, 
size, and firm  capabilities). The
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Percentage o f  respondents w ith no C T  investm ent in electrical /  electronics 
industry (44.2 % ) is equal to the one in food processing industry.

Percentage o f  the respondents w ith no CT investm ent in T hai com pany group 
is the highest (48.1 % ) w hile the one in foreign com pany group is the low est 
(36.8 %).

Percentage o f  the respondents w ith no CT investm ent in no-export group is 
the highest (59.0 % ) w hile the one in Japan group and the one in W estern 
countries group are the low est (38.5 %).

P ercen tage o f  the respondents w ith  no CT investm ent in low  sales volum e 
group (< 400 m illion-baht) is the highest (51.0 % ) w hile the one in high sales 
vo lum e group (> 1,200 m illion bath) is the low est (25.7 %).

In ten u s o f  firm  size by total assets, the m ajority  o f  sm all firm s (48.7% ), 
m edium  firm s (55.6% ), and large finu s (31.6% ) are found th a t they  have no 
CT investm ent.

P ercen tage o f  the respondents w ith no CT investm ent in no / low  technology 
in tensive capability  group is the highest (79.3% ) w hile  the one in high 
technology intensive capability group is the low est (19.1% ).

Percentage o f  the respondents w ith no C T  investm ent in no / low  technology 
developm ent capability  group is the highest (63.4% ) w hile the one in high 
technology developm ent capability  group is the low est (32.0% ).

P ercen tage o f  the respondents w ith no CT investm ent in no /  low  new er 
m achines and equipm ent capability group is the h ighest (58.1% ) w hile the one 
in h igh new er m achines and equipm ent capability  group is the low est 
(30.8% ).
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T a b le  5 .1 8  C r o s s  -  t a b u la t io n  b e t w e e n  C T  I n v e s t m e n t  a n d  S o m e  V a r ia b le s

Clean Technology Investment (million baht) Total
Variable 0 < 1 1-5 >5

Q’ty % Q’ty % Q’ty % Q’ty % Q’ty %
Industry Type

E le c t r i c a l  /  E le c t r o n ic s 38 44.2 27 31.4 6 7.0 15 17.4 86 100
F o o d  P r o c e s s in g 46 44.2 36 34.6 15 14.4 7 6.8 104 100

T o ta l 84 63 21 22 190
Company Type

T h a i  C o m p a n y 50 48.1 34 32.7 14 13.4 6 5.8 104 100
F o r e ig n  C o m p a n y 14 36 8 12 31.6 4 10.5 8 21.1 38 100
J o in t  V e n tu r e  C o m p a n y 20 41.7 17 35.4 3 6.2 8 16.7 48 100

T o ta l 84 63 21 22 190
Main Export Market

N o  E x p o r t 23 59.0 12 30.8 2 1.1 2 1.1 39 100
C o u n t r i e s  in  A s ia 20 45.5 20 45.5 3 1.7 1 0.6 44 100
J a p a n 20 38.5 16 30.7 7 4.0 9 5.2 52 100
W e s te r n  C o u n t r i e s 15 38.5 8 20.5 7 4.0 9 5.1 39 100

T o ta l 78 56 19 21 174
Sales Volume

<  4 0 0  m i l l i o n  b a h t 50 51.0 39 39.8 8 8.2 1 1.0 98 100
4 0 0  -  1 ,2 0 0  m i l l i o n  b a h t 22 42.3 16 30.8 6 11.5 8 15.4 52 100
>  1 ,2 0 0  m i l l i o n  b a h t 9 25.7 6 17.1 7 20.0 13 37.2 35 100

T o ta l 81 61 21 22 185
Firm Size by Total Assets

S m a l l 19 48.7 18 46.2 2 5.1 0 0 .0 39 100
M e d iu m 40 55.6 23 31.9 6 8.3 3 4.2 72 100
L a rg e 25 31.6 18 22.8 17 21.5 19 24.1 79 100

T o ta l 84 59 25 22 190
Firm Capabilities
- T e c h n o lo g y  I n te n s iv e

N o / L o w 23 79.3 5 17.2 1 3.5 0 0 .0 29 100
M e d iu m 49 50.0 34 34.7 8 8.2 7 7.1 98 100
H ig h 12 19.1 20 31.7 16 25.4 15 23.8 63 100

T o ta l 84 59 25 22 190
- T e c h n o lo g y  D e v e lo p m e n t

N o / L o w 26 63.4 12 29.3 1 2.4 2 4.9 41 100
M e d iu m 42 42.4 28 28.3 18 18.2 11 11.1 99 100
H ig h 16 32.0 19 38.0 6 12.0 9 18.0 50 100

T o ta l 84 59 25 22 190
- N e w e r  m a c h in e s  &  e q u ip m e n t

N o / L o w 25 58.1 12 27.9 3 7.0 3 10.0 7 100
M e d iu m 43 45.2 28 29.5 17 17.9 7 7.4 95 100
H ig h 16 30.8 19 36.5 5 9.6 12 23.1 52 100

T o ta l 84 59 25 22 190

Note: Percentages shown are the proportions within each range of CT investment.
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T able 5.19 shows the cross-tabulation betw een the am ount o f  clean 
technology investm ent in each industry and m ain export m arkets. In food 
industry, the cross-tabulation shows that the m ajority  o f  respondents w ith  no 
C T  investm ent (31.7% ), w ith CT investm ent betw een 1 -  5 m illion  baht 

(42.9% ), and w ith  C T  investm ent h igher than 5 m illion  bah t (57.1% ) are the 
respondents w ith  Japan as the m ain export m arket. In electrical and 
electronics industry, the cross-tabulation discloses that the m ajority  o f  
respondents w ith no CT investm ent (32.4% ) are respondents w ith no export 
and the one w ith countries in A sia as the m ain export m arkets. It also reveals 
that the greater part o f  respondents w ith the highest C T  investm ent (i.e., 
greater than 5 m illion bath) are the respondent w ith EU / US as the m ain 
export m arkets.

T a b le  5 .1 9  C r o s s  -  t a b u la t io n  b e t w e e n  C T  I n v e s t m e n t  in  E a c h  I n d u s t r y  a n d  

M a in  E x p o r t  M a r k e t s

M a in  E x p o r t  M a r k e ts T o ta l
V a r ia b le N o  E x p o r t C o u n t r i e s  

in  A s ia
J a p a n E U / U S

Q ’ty % Q ’ty % Q ’ty % Q ’ty % Q ’ty %
Food Processing Industry

N o  C T  I n v e s tm e n t 11 2 6 .8 8 1 9 .5 13 3 1 .7 9 2 2 .0 41 1 0 0
<  1 0 0 ,0 0 0  b a h t 2 2 2 .2 1 11.1 3 3 3 .3 3 3 3 .3 9 1 0 0
1 0 0 , 0 0 0 - 9 9 9 , 9 9 9  b a h t 6 2 5 .0 11 4 5 .8 4 1 6 .7 3 1 2 .5 2 4 1 0 0
1 -  5 m i l l i o n  b a h t 1 7.1 3 2 1 .4 6 4 2 .9 4 2 8 .6 14 1 0 0
>  5 m i l l i o n  b a h t 1 1 4 .3 1 1 4 .3 4 5 7 .1 1 1 4 .3 7 1 0 0

T o ta l 21 2 2 .1 2 4 2 5 .3 3 0 3 1 .6 2 0 2 1 .0 9 5 1 0 0

Electrical & Electronics 
Industry

N o  C T  I n v e s tm e n t 12 3 2 .4 12 3 2 .4 7 1 8 .9 6 1 6 .2 3 7 1 0 0
<  1 0 0 ,0 0 0  b a h t 2 2 5 .0 3 3 7 .5 3 3 7 .5 0 0 8 1 0 0
1 0 0 , 0 0 0 - 9 9 9 , 9 9 9  b a h t 2 1 5 .4 5 3 8 .5 4 3 0 .8 2 1 5 .4 13 1 0 0
1 - 5  m i l l io n  b a h t 1 14 .3 0 0 3 4 2 .9 3 4 2 .9 7 1 0 0
>  5 m i l l i o n  b a h t 1 7.1 0 0 5 3 5 .7 8 5 7 .1 14 1 0 0

T o ta l 18 2 2 .8 2 0 2 5 .3 2 2 2 7 .8 19 2 4 .1 8 6 1 0 0

Note: Percentages shown are the proportions within each range of CT investment.
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5 .2 .2  A n a ly s i s  o f  V a r ia n c e  (A N O V A )

T able 5.20 to T able 5.23 show  the results from  A N O V A  runs w hich com pare 
m eans o f  C T.IN V ES am ong com pany type, educational level o f  the m ajority  o f  
em ployees, m ajor export m arkets, and sales volum e. T able 5.24 show s the results 
from  A N O V A  run w hich com pares m eans o f  the m anagem ent factors am ong the 
am ount o f  CT investm ent.

Table 5.20 Differences of Means of CT Investment among Company Type

V a r ia b le

C o m p a n y  T y p e
S ig n i f i c a n t
D i f f e r e n c e s

(L S D )T h a i
C o m p a n y

2
F o r e ig n

C o m p a n y

3
J V

C o m p a n y
C T .I N V E S 1 .23 1 .95 1 .63 2 >  1 *

* S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 5  le v e l

T able 5.20 reveals that clean technology investm ent o f  foreign firm s is significantly  
h igher than that o f  T hai firms.

Table 5.21 Differences of Means of CT Investment among Employees’ Education Level

V a r ia b le
E m p lo y e e s ’ E d u c a t io n a l  L e v e l S ig n i f i c a n t

D i f f e r e n c e s
(L S D )

1
P r im a r y  S c h o o l

2
S e c o n d a r y  S c h o o l  

o r  H ig h e r
C T .I N V E S 1 .1 5 1 .7 7 2 >  1 *

* S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 5  le v e l

T able 5.21 show s that clean technology investm ent o f  firm s w ith  secondary  school 
em ployees (or higher) as the m ajority is significantly  h igher than that o f  firm s w ith 
prim ary school em ployees as the m ajority.

Table 5.22 Differences of Means of CT Investment among Major Export Markets

V a r ia b le
M a in  E x p o r t  M a r k e ts

S ig n i f i c a n t  
D i f f e r e n c e s  (L S D )N o

E x p o r t

2
T o  C o u n t r ie s  

In  A s ia
x30

J a p a n

4

E U  / U S
C T .I N V E S 0 .9 2 1 .1 4 1 .73 1 .9 7 4  >  1 * * ; 4  >  2 * , 3 >  1*
* S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 5  le v e l  

**  S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 1  le v e l
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T able 5.22 illustrates that clean technology investm ents o f  firm s w ith U S/EU  as 
m ain export m arkets are significantly  higher than that o f  firm s w ith no export and 
firm s w ith countries in A sia as m ain export m arket. It also show s that clean 
technology investm ents o f  firm s w ith Japan as m ain export m arket are significantly 
higher than that o f  firm s w ith no export.

Table 5.23 Differences of Means of CT Investment among Sales Volume

V a r ia b le
S a le s  V o lu m e S ig n i f i c a n t  

D if f e r e n c e s  (L S D )1
<  4 0 0  m B 4 0 0 - 1 2 0 0  m B

3
>  1 2 0 0  m B

C T .I N V E S 1.01 1 .6 0 2 .6 9 3 >  2 , 1 * *  ; 2  >  1*
* S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 5  le v e l  

**  S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 1  le v e l

T able 5.23 discloses that firm s w ith sale vo lum e greater than 1,200 m illion baht 
have c lean techno logy investm ent significantly  h igher than firm s w ith  sale volum e 
lesser than 1,200 m illion  baht. It also show s that firm s w ith  sale vo lum e equal to  or 
greater than  400 m illion  bah t have clean technology investm ent significan tly  higher 
than finns w ith  sale vo lum e lesser than 400 m illion baht.

Table 5.24 Differences of Means of Management Factors among CT Investment

V a r ia b le
C le a n  T e c h n o lo g y  I n v e s tm e n t S ig n i f i c a n t

D if f e r e n c e s
(L S D )N o

I n v e s tm e n t

2
<  1 m i l l io n  

b a th

3
1 -  5 m i l l io n  

b a h t

4
>  5 m i l l io n  

b a h t
A D V .C O M 1 .6 9 2 .0 5 2 .1 1 2 .2 1 4 , 2 >  1 * * ; 3 >  1*
A D V .E C O 1 .6 5 2 .3 6 2 .3 6 2 .3 6 4 , 3 , 2  >  1**
A D V .S O C 2 .2 1 2 .4 0 2 .5 8 2 .7 0 4  > 1 * *  ; 3 >  1*
* S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 5  le v e l  

**  S ig n i f i c a n t  d i f f e r e n c e s  b y  L S D  te s t  a t  0 .0 1  le v e l

T able 5.24 reveals that the m anagem ent’s perception o f  the com petitive advantage 
and econom ic advantage enhanced by clean technology in firm s w ith  CT 
investm ent is h igher than  that o f  firm s w ithout C T  investm ent. It also show s that 
that the m anagem en t’s perception o f  the social advantage enhanced by  clean 
techno logy in firm s w ith C T  investm ent greater than 1 m illion bath  is h igher than 
that o f  firm s w ithout CT investm ent.
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5 .2 .3  M u lt ip le  R e g r e s s io n  A n a ly s is

T able 5.25 show s the result from  stepw ise m ultip le regression analysis. L ists o f
dependent variables and independent variables used in the stepw ise m ultip le
regression analysis are show n below .

L is t  o f  D e p e n d e n t  V a r ia b le s

C T.IN V ES (am ount o f  investm ent in clean technology)

L is t  o f  I n d e p e n d e n t  V a r ia b le s

1) R EG .PR ESS (effect o f  perceived regulatory pressures)
2) STA K .D EM  (effect o f  perceived stakeholder dem ands)
3) IN C E N T IV  (effect o f  the aw areness o f  and need for incentives available for 

clean technology adopters)
4) C T.W ID E (effect o f  the aw areness o f  clean technology w idespread)
5) CO .SIZE (effect o f  com pany size)
6) C O .C A PA  (effect o f  com pany capabilities)
7) C T.IN PU T (effect o f  clean technology input from  other organizations)
8) A D V .C O M  (effect o f  the m anagem ent’s perceived com petitive advantage 

enhanced by clean technology)
9) A D V .EC O  (effect o f  the m anagem ent’s perceived econom ic advantage 

enhanced by clean technology)
10) A D V .SO C  (effect o f  the m anagem ent’s perceived social advantage enhanced 

by clean technology)
11) W IL L IN G  (effect o f  the m anagem ent’s w illingness to adopt and develop clean 

technology).
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In according to the potential confounds, this study sought to control for a variety 
o f  factors w hich m ight in fluence the am ount o f  investm ent in clean technology by 
m anufacturing firm s in Thailand. C onsequently , this study contro lled  specifically  
for industry type and m ajor export m arkets.

Table 5.25 Stepwise Multiple Regression Results

Independent V ariables D ependent V ariab e (C T Investm ent)
U nstandardized B eta S tandardized Beta

C O N ST A N T 0.671*** 0.000***
R E G .PR ESS 0.247*** 0.204***
STA K .D EM 0.336*** 0.279***
IN C E N T IV 0.077*** 0.218***
C O .SIZE 0.126*** 0.210***
CO. CA P A 0.134*** 0.192***
W IL L IN G 0.114** 0.157**
R .674
R 2 .454
A djusted  R 7 .436
Standard Error 1.09
F -  statistic 25.382***

*** P-value is significant at the 0.001 level, 2-tailed t-test.

** P-value is significant at the 0.01 level, 2-tailed t-test.

T able 5.25 exhib its that only REG .PR ESS, STA K .D EM , IN C E N TIV , C O .SIZE, 
C O .C A PA , and W IL L IN G  w ere added to the m odel because their partial 
correlation coefficients w ere statistically significant, w hile C T.W ILD , 
C T .IN PU T, A D V .C O M , A D V .EC O , A D V .SO C, IN D .TY PE  (control variable), 
and E X PO .TO  (control variable) w ere dropped because their predictive pow er 
decrease to a non-sign ifican t level. The overall m odel w as statistically  significant 
and explain 45%  o f  the variance in the dependent variab le (R2 = 0.454, F = 
25.382, p  < 0.001). T he standardized beta values w ill be used in C hapter 6 for the 
discussion o f  identify ing the extent to w hich the attribute o f  each factor 
contributes to  the adoption o f  clean technology.
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W hen perform ing the m ultip le regression analysis, m ultico llinearity  problem s 
should be addressed. Tw o o f  the general tools for assessing m ultico llinearity  are 
(1) the to lerance value and (2) its inverse -  the V ariance Inflation Factor (VIF). 
T hese tools indicate the degree to w hich each independent variab le is explained 
by the o ther independent variables. In o ther w ords, V IF is the value o f  an 
independent variab le being regressed against the rem aining independent variables 
w hile to lerance is the am ount o f  variab ility  o f  the selected independent variable 
no t exp lained by the o ther independent variables. Thus very sm all to lerance 
values (and large VIF values) denote high collinerity . H air et al. (1995) 
recom m end that a com m on cu to ff threshold is a to lerance value o f  0.10, w hich 
corresponds to V IF values above 10. Fortunately, such problem s tu rn  out to be 
m inor in this study. T able 5.26 exhibits that VIF values o f  all eleven variables are 
far below  the com m on cu to ff th reshold o f  10, i.e., they lie generally  above 1.0 
w ith  the highest being at 1.563.

Table 5.26 VIF and Tolerance Values of 11 Independent Variables

Independent V ariable VIF T olerance

REG .PRESS 1.152 0.868

STA K .D EM 1.074 0.931

IN C EN TIV 1.075 0.930

CO .SIZE 1.067 0.937

C O .CA PA 1.159 0.863

W IL L IN G 1.169 0.856

CT.W ID E 1.138 0.879

C T.IN PU T 1.177 0.849

A D V .C O M 1.563 0.640

A D V .EC O 1.362 0.734

A D V .SO C 1.248 0.801
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In this section, the hypotheses set forth in C hapter 3 w ill be proven w ith  the use o f  
em pirical data. C orrelation approach is selected to assess strength and direction o f  
relationship betw een a dependent variable and independent variables. T able 5.27 
presents the b ivariate correlation results arranged by hypothesis.

In addition to the correlation, the hypotheses are tested by the use o f  stepw ise 
m ultip le regression analysis. Suggested by M cG rath et al. (1995), the use o f  
regression allow s a researcher to control for all the po ten tial confounds w hich 
m ight in fluence the dependent variable.

H y p o t h e s i s  T e s t in g  1:

T h e  g r e a t e r  th e  p e r c e iv e d  r e g u la t o r y  p r e s s u r e s ,  t h e  h ig h e r  t h e  l ik e l ih o o d  o f  

c le a n  t e c h n o lo g y  a d o p t io n  b y  m a n u f a c t u r in g  f ir m s .

R eported in T able 5.27, this study’s results supported the hypothesis. There is 
a significan t and positive but rather low  level o f  correlation (r =  .372***) betw een 
the responden ts’ perceived regulatory pressures and clean technology investm ent.

Besides, m ore insight about the effect o f  the perceived regulatory  pressure on clean 
technology adoption is attainable via the regression results analysis. The regression 
results d isplayed in T able 5.25 disclose the evidence that the regulatory  pressures 
as perceived by  the respondents is statistically  significant (standard ized beta = 
204***) to explain the variation o f  clean technology investm ent.

5.2.4 Hypothesis Testing

Hence, both results significantly supported hypothesis 1.



Table 5.27 Testing the H ypothesis - Correlation Between Clean T echnology Investm ent and the Independent Variables

Hypothesis Independent Variable Hypothesized Correlation with Actual Correlation with Results of
Clean Technology Investment Clean Technology Investment Hypothesis Test

H1 Perceived requlatory pressures + 0.372*** Supported
H2 Perceived stakeholder demands + 0.391*** Supported
H3 Awarness and need for CT incentives + 0.362*** Supported
H4 Awarness of clean technology widespread + 0.146* Supported
H5 Firm size + 0.307*** Supported
H6 Firm capabilities + 0.357*** Supported
H7 Clean technology input + 0.168* Supported
H8 Willinqness to adopt and develop CT + 0.364*** Supported
H9 Perceived competitive advantage + 0.270*** Supported

H10 Perceived economic advantage + 0.293*** Supported
H11 Perceived social advantage + 0.231*** Supported

*** Correlation is significant at the 0.001 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed)

00๐0
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The finding of this study as shown in Table 5.27 supported the hypothesis. There is 
a significant and positive but rather low level of correlation (r = .391**) between 
the respondents’ perceived stakeholder demands and clean technology investment.

In addition, the regression results shown in Table 5.25 reveal the finding that the 
stakeholder demands perceived by the respondents are statistically significant 
(standardized beta = .279***) to explain the variation of clean technology 
investment.

Therefore, both results significantly supported hypothesis 2.

Hypothesis Testing 3:
The greater the awareness of and the need for clean technology incentives, the 
higher the likelihood of clean technology adoption by manufacturing firms.

Shown in Table 5.27, this study’s results supported the hypothesis. There is 
a significant and positive but rather low level of correlation (r = .362***) between 
the respondents’ awareness of and need for clean technology incentives and clean 
technology investment.

Moreover, the regression results illustrated in Table 5.25. disclose the evidence that 
the respondents’ awareness of and need for clean technology incentives is 
statistically significant (standardized beta = .212**) to explain the variation of 
clean technology investment.

Hypothesis Testing 2:
The greater the perceived stakeholder demands, the higher the likelihood of
clean technology adoption by manufacturing firms.

Accordingly, both results significantly supported hypothesis 3.
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Exhibited in Table 5.27, this study’s results supported the hypothesis. There is 
a significant and positive but very low level of correlation (r = .146*) between the 
awareness of the clean technology widespread and clean technology investment.

However, the regression analysis provided the result as shown in Table 5.25 that 
the respondents’ awareness of clean technology widespread was dropped because 
its predictive power decreased to a non-significant level.

In summary, only correlation result significantly supported hypothesis 4. 

Hypothesis Testing 5:
The greater the size of total assets and the number of employees of 
manufacturing firms, the higher the likelihood of clean technology adoption by 
manufacturing firms.

Conformed to the expectation, this study’s results as shown in Table 5.27 supported 
the hypothesis. There is a significant and positive but rather low level of correlation 
(r = .307***) between the respondents’ firm size and clean technology investment.

Furthermore, the regression results illustrated in Table 5.25 disclose the evidence 
that the respondents’ firm size is statistically significant (standardized beta = 
.210***) to explain the variation of clean technology investment.

Hypothesis Testing 4:
The greater the awareness of the clean technology widespread, the higher the
likelihood of clean technology adoption by manufacturing firms.

Hence, both results significantly supported hypothesis 5.
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The greater the intensity of manufacturing technologies and the new 
production machines and equipment, the higher the likelihood of clean 
technology adoption by manufacturing firms.

The finding of this study as shown in Table 5.27 supported the hypothesis. There is 
a significant and positive but rather low level of correlation (r = .357***) between 
the respondents’ firm capabilities and clean technology investment.

In addition, the regression results shown in Table 5.25 reveal the finding that the 
respondents’ firm capabilities is statistically significant (standardized beta = 
.192***) to explain the variation of clean technology investment.

Therefore, both results significantly supported hypothesis 6.

Hypothesis Testing 7:
The greater the clean technology input provided by organizations that 
promote the diffusion of clean technology, the higher the likelihood of clean 
technology adoption by manufacturing firms.

Shown in Table 5.27, this study’s results supported the hypothesis. There is 
a significant and positive but very low level of correlation (r = .168*) between the 
clean technology input from organizations that promote the diffusion of clean 
technology and clean technology investment.

However, the regression analysis provided the result as shown in Table 5.25 that 
clean technology input was dropped because its predictive power decreased to a 
non-significant level.

Hypothesis Testing 6:

In summary, only correlation result significantly supported hypothesis 7.
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This hypothesis was supported by the finding of this study as shown in Table 5.27. 
There is a significant and positive but rather low level of correlation (r = .364***) 
between the management’s willingness to adopt and develop clean technology and 
clean technology investment.

In addition, the regression results shown in Table 5.25 reveal the finding that the 
management’s willingness to adopt and develop clean technology is statistically 
significant (standardized beta = .157**) to explain the variation of clean 
technology investment.

Therefore, both results significantly supported hypothesis 8.

Hypothesis Testing 9:
The greater the competitive advantage of clean technology perceived by the 
management, the higher the likelihood of clean technology adoption by 
manufacturing firms.

Reported in Table 5.27, this รณdy’ร results supported the hypothesis. There is 
a significant and positive but low level of correlation (r = .270***) between the 
competitive advantage of clean technology perceived by the management and clean 
technology investment.

However, the regression analysis provided the result as shown in Table 5.25 that 
the competitive advantage of clean technology perceived by the management was 
dropped because its predictive power decreased to a non-significant level.

In summary, only correlation result significantly supported hypothesis 9.

Hypothesis Testing 8:
The greater the management’s willingness to adopt and develop clean
technology, the higher the likelihood of clean technology adoption by
manufacturing firms.
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The finding of this study as shown in Table 5.27 supported the hypothesis. There is 
a significant and positive but rather low level of correlation (r = .348***) between 
the economic advantage of clean technology perceived by the management and 
clean technology investment.

Nevertheless, the regression analysis provided the result as shown in Table 5.25 
that the economic advantage of clean technology perceived by the management was 
dropped because its predictive power decreased to a non-significant level.

In summary, only correlation result significantly supported hypothesis 10. 

Hypothesis Testing 11:
The greater the social advantage of clean technology perceived by the management, 
the higher the likelihood of clean technology adoption by manufacturing firms.

Shown in Table 5.27, this study’ร results supported the hypothesis. There is 
a significant and positive but low level of correlation (r = .231***) between the 
social advantage of clean technology perceived by the management and clean 
technology investment.

However, the regression analysis provided the result as shown in Table 5.25 that 
the social advantage of clean technology perceived by the management was 
dropped because its predictive power decreased to a non-significant level.

Hypothesis Testing 10:
The greater the economic advantage of clean technology perceived by the
management, the higher the likelihood of clean technology adoption by
manufacturing firms.

Hence, only correlation result significantly supported hypothesis 11.
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5.3 SUMMARY

This chapter presents the characteristics of the survey sample together with the 
response rate. The results of descriptive statistics, correlation analysis, analysis of 
variance, and stepwise multiple regression analysis were also presented along with the 
results of hypothesis testing. Correlation analysis offered supported to all hypotheses 
v/hile multiple regression analysis provided six supported hypotheses out of eleven 
proposed hypotheses. Discussion of these results is presented in the next chapter.
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