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4036826 ENTM/M : MAJOR : TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT ;
M.Sc. (TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)
KEY WORD : ACCEPTANCE /CLEANER TECHNOLOGY / IMPLEMENTATION
ATHAYA SRI-NGARM : FACTORS AFFECTING THE ACCEPTANCE OF CLEANER
TECHNOLOGY IMPLEMENTATION BY THAI INDUSTRIES : CASE STUDY OF FACTORIES IN
BANGKOK AND ITS VICINITIES. THESIS ADVISORS: SANCHAI SUTIPANWIHAN M.Sc., BUNDIT
CHANNARONG M.Eng., SUCHADA SUNGPREEDA M.Sc. 197 p., ISBN 974-04-1416-8

The main objectives of this thesis are to study the top management representatives’
acceptance of and factors affecting the top management representatives’ acceptance of Cleangr
Technology (CT) implementation. The minor objectives are to study the middle management
representatives’ acceptance an(i their personal factors affecting their acceptance of CT
implementation.

The scope of this thesis was “the case study of factories” that had participated in “CT
as a means of improving competitiveness for the Thai SMEs Pro. ” conducted by the
Department of Industrial Works. In addition, “the compared factories” that had not been
implementing CT were studied. Questionnaires consisting of CT knowledge tests, attitudes to CT
tests and CT acceptance tests were used.

The results indicated that 35.7% of the case factories’ top management representatives
accepted CT implementation at the high level, whereas 45.8% of the compared factories’ top
management representatives accepted CT implementation at the medium level. Factors affecting
the top management representatives’ acceptance were their CT knowledge and ISO 9000 and/or
ISO14000 participation of factories (P< 0.05), also their attitude of CT and the pollution
prevention researches of factories (P< 0.01). These 4 factors were positively correlated to the top
management representatives’ CT acceptance. The study shows that 42.9% of the case factories’
middle management representatives accepted CT implementation at the high level, whereas 45.8%
of the compared factories’ middle management representatives accepted CT implementation at the
low level. Factor influencing the middle management representatives’ acceptance (P< 0.01) was
their attitude of CT. ‘

According to the case study factory representatives’ opinions, the barrier to
implementing CT were the lack of CT awareness and financial problem. While the compared
factories noted that main problems were the lack of CT knowledge and they were not. ready to

take a risk implementing CT in difficult economic situation:
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meudslnig wasneassihhhlfin deriuiilusedludamseensuludoiug Tae

szozna lumsdadulwweususrniunaniluilg

ugl Ansdeengala (2542: 50) aglaruminevesmseensuh dunszuaumans
= A ¥ QF 3 1} A (-] 3 1)
anudAnveyananlinenssuideintg nSemsulaouwnlasiag vdninerdslnig viems

{ 3 QW o A 2 J o 1]
nlasmalaniuliidmSelfiia nasnnhRosaudriuiiuwafuazifailss Tomidoaues

agd1a9 msvenudiunszuaunsnsandulevesyana lumssud Sous uas

v oo Aa 2 4 d e
vouSuineritsladmilsfiauiuidnd lhlfianseld
2.1.2 ANNHINEYRIUTANTIN

1% 3 uuiniad (Bamett, 1953: 7) ldnantwnunumsvenianssuh danw
: t o o

vuenseLAqEANse AN adendierns ewdumndalniviedslnainueadiu’ld
o o @ o g £ ] @ o 9 » o a’;’ Y 3
wasduda lanedssamduiaiam was ldammnsedudalddedssamdudaniain  saui
adunvunganssuanuilsengimuszuudean dssmdl Tausssy aaonudelszdug
' dy 1w . 3 a v <4 5 1 da &
Tnsiq wasdnin lidludag Tdun anude anwiinda anwasns suiluGeslviq Mfaiu

meludnlevesynan
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©170515n 191510958 (Everette M. Rogers, 1971: 75) ldfmuaanunineves
o 1 = 1) 3 1] o ey 'A _~ o7 ¥
wianssuh vneds anufalnidenivsedfiams lninaundaludnuiiuiniiuees
1] 1 A =) 1, {
Tniuazalsenoudie 2 asrtlsenoy Ao dauiiiluanufa (An Idea Component) uazduf
LY 1 Y P 1 g A o
iWluinguiog1ls13 (An Object Component) uianssud fiudesnilszneounidlufisinnuia
v as ar [ ¥ o o . o s '
iesednufed szlasumsseniuludnuuzvesdednual (Symbolic Decision) 19MUHUIAY
AAN1eMIUnAToe AnBa1ee
l
Tsiefa uazymanes (Rogers and Shoemaker, 1971: 19) lAlanwmaneves
[ ' o 2 a Awa A o < o 1] ] 1
wianssu 139 uianssy nineBisnnufa Msdlfia niedwesniynaasudiniuvesina Ti
] a & 1ta A ] o 2 - k') a_ & o
Hanuamiveziluveslnifmiely TasfunauSuduvesnsnuvseldanudatiufiam
l; 1o P o v 4 3 v d & ﬁ ) @
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) v 9
ualonufan1sdfia wiedwesindmaniulasunssensuilifiRedrentevuns
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udrdamaniufediuvenlnfsssum

wgs Amsdoengid 2542: 49) aqliih wianssunaneds anwAa menseih
4 a Jdd 1 a § ' 3 '
vo4 nioAulszAufiudasyanafiad iiluFeslniivsodalni

o 3 4 ' y ’ ' a 14
agl1dh wianssy dudshyanartundudsing Biheesduarudalmi &

o ' o a 2
yo9 minszilv ldifamaaeulng ludea
2.1.3 NIZUIUMTBONTUUINNTIU

nszuIuMIsBNSUUIANIIY Aenszurumsdadulelumsvensuniedfias

o d o d | & ' A
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4 A { g o g o o 3 o = -
#fiFeametinnuiifertuuianssy Twdiudadulonozeeniuvieodfiasuinnssy

A 3 [ 4 v a { o
uaglungadeiumstuiumsdaduleivhluuda

4 o
143 1983 T519054 (Everrette M. Rogers, 1983: 163 — 175) ldiguenszuiunisdn
dd o o o ad o o d
Fulsiifeaduuianssy Tasdsuljanumnamidatudedunssuunmsseniuiiaue 13
¥y @ ]
Tl A 1971 afidhogajammefieliuuianufalud aanseesinengAnssumsdadiv
o A 1 o [y v tg ' 3 o
Tavosynnalumssensumse liveuiuuianssulanniu tnznszaniuy assuumsdndu
< o o = g a’ dy
efeatuuianssudl 5 Fuaou asil
o A v & o LS
1) Yuanni Knowledge) umsiFuduvosnszuumsdayanaiuihliuianisy
Hatiu wazdAnmmdoyaiiudy Weamudluneafuuianssaniu anudlududmidldiv
3 1lszim fie
' o a 4 Vo & o A
1.1) anuiniuianssudatiuda uaziihndanssuninhmiies 1 1adh
AO o o o g 1
1.2) amudnduihudmiumsldudanssuiuliedgndes
o 4 o Y d [ A U ¥ o
13) anuiineduvanms agnasivesuianssn dwelilduianisu
UsIQHA IR
> S a Ao 2 [ @ A 9 t A d [ 4 ]
Tuduneuil Suaunfinnuiifeaduuianssuands uddemuinanssuniull
{ a d o o & v o Ay S
eades nielidhulszTom! anvAnnuaruuianssuivezvigaegifiesinil T ligau

A
U9

& g o £ as 4 ’
2) um394lo (Persuasion) Wluduiifeaiuersuel uazhfinnuidnvesyanat
d 9 =) [ =} v as » d J o & v
sudrene liiiude seuvieliveuuanssusdnls unsmiuguawesianssunieli
k4 k4
ponls  Tuduiiyannssilszfiugudnyazveianssudwiinmeamumingvesinms
A )4 4 A o/ o { o
wiedoyanldsun  uasymeaszmAsinaniveyuanuidniinArvesauniideuianssy
t 4 ) ]
& Tswesa 133 hdeyanalasmmsyanaluiiedy wiitninamndeanuidnyey nie

Tirouuianssuvesynna

3) dumsdndule (ecision) uduniynaadadulehezsensunielisensy

Y] =1 A [ ar a a3 4 I
wianssy Smnmnfianudifefuuianssy fanuidnveuuasiiurlse Temiveauianssy
3 g P ) ol L [ ] A (.4 Q g
Tuniesaaduleseniy lunsessdudmnanlifinnufiemaferduuians iy

1 [} J o o’: =] v A ] @ 3 -y 3 {
wiefinuddn Wivey lirtuguswesuianssumiy wfwdaduleliseniy duiiduiui
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a 4 oo 43 {o v
yanaRnsadenmadeniimadiesildussqdhmanefidald  wennniifreandosiy
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aouemaRsEgY tazdsnuvean sawviwuusssuiloudszmddndis duillaninmaea

vly ﬂ 1 A A s Y 1 :hl ] [ o
290 ALY 2 NG AD NYUNUBUITVUIANTIY UASAYUN IUUBUTVUIANITY

4) Fumnith¥ @mplementation) 1HumsinFanssulilFluaammsalela

. . A IR 2 v d .
iedummaeuindoutaasasdoluuianssunazadnanuiulelumsseusufionsde il

5) Sumasthidumsld (Confirmation) Hhufufypnaumm s doyauazuse
euieaiuayumsiadulivesay Shdeyailduamivayudoyady wifiezlunlfou
wilamginssy windeyaitldindaubsiudoynifu fontimsn/founamgdnisy ndnfe
nguiiinsseniuuianssufierenlasunaslylisensuuianssu wagnguitlsensy

ar 3 = o o [
‘H'Jﬂﬂii3Jﬂ91‘ﬂl'1.’ﬁU‘HlﬂﬂUﬂﬂiﬂu'lﬂﬂiill‘luﬂ'wﬂﬂﬂ‘lﬁ

dmSumsAnmased AisedeonldnszuumsvensuuinnssuvesTswesa 1wl
ad. 1983 Wundeselundnumsseniunsifinaluladazorndfoduuinnssy
dmsulssnugaamnisy Tasdnmunssuaunsi 5 $u Adndmndhedu delins
i Tfumsoeniuyianssuvestszansdaeteni 2 nqu

]
= ¥

2.1.4 adsifurtestumsuenTunInnisy

Tsiwefauazymanes (Rogers and Shoemaker, 1971: 185-191) "nanasileiens
wasenszuuMssensuuanssuhlseneuliffie 4 Anvas Ao

1) Fanbsiifervesiudfunianssn (Receiver Variable) Usznoudie yndn
ANUUZEIURT (Personality Characteristics) OU IAleA mstasu Wesutudsnuay Hvaunan
ademsnlasulas Saowamnsaelavnnidlos dufinguatuneivrunanadents
fAnwn

2) Posuduszuudenn. (Social Variable) sevudiaulszneylifreTnssaiisves
#9nY (Social Structure) éanﬁﬁﬁmwswauﬁmms::'uuﬁ'ﬂﬂuﬁg1u3n§'a¢11nsﬂmmndwﬁu A
Wiidumisgenifidnidemsieglugnedumisini wnsmamSrhidaniussiin

¥ 2
il 1adumadie Taseaduesdeaueniifnuazididiinimsues hidunms
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o1 v [ A o T o o daaa a 3 a
ua L Tnssadnvesdsnuzlidnuazedlsnaw Tassadnvesdinuniiansnadongd
nssuveyudludany

[ ) or daa a 1 = [ A o [
fladedussuudnuniioninadonginssulumsesusuniedfusuinnssuves
ynna lAuA UITNAFIUYBIFIAY (Social System Norm) TUATITUABMITTINGANS SUTBAULIY
(Tolerance of Devianey) HASYIUINTIVOING #0815 (Communication Integration)
3) paanvazvesu Innsulumemve winezliuinnasu (Perceive Characteristic)
E4
TaeRsaudanssuiug luduas q 5 lsems fe
a o " A Ayu o g -
3.1) s lanfSeudaiion (Relative Advantage) fio MsNsuuIanssaniufna

v ow & a 1a d v A 1 A 1 A as(ava

NuIanssuduan ilsz Tembinnniauaam dum niedsdfiamu
3.2) anuAnAU1A (Compatibility) fle misfiduoniuuianssufinvnieiandy

Y H > a o 1A o A @

wianssuriullfeiulaniadiulanumilon dssaumsailueda anurenadeay Jau

E 4
555uv0eS uudnnssaniy
] A v @ . ) 49 o

3.3) AWgeeIn w3ennuaAududou (Complexity) fin NSRS U IAnssug
9

Anudanssuiunnuamadile uaznndemsti ll1g mingssmnnfnnudniseensy
3.4) awansnlumstilineasdldld (Trialability) Ao anwawisath

E 4

o) a = ar o \J o) A 1]
wianssuiulinanss ¥ ludfineudn q 18 sldsumsesnsminindanssuibiannse
i linaassldla

o 9 | % o 3 4

3.5) anuaunsolumsdunald (Observability) wavesudanssuiiudsh
annsoveusiuld Tasmndnmeluszuudeny

4) Yesmimsfanedems (Communication Chamnel) unSosiionToisasd

wianssuRumenunassiia ludsgTuutanssy uiaily 2 Ussion Aevesasutasuuay

Fosd15szndnyana  Tashivesasurasufilszdninwlunisweunsanuiineady

o 1 1 ] =y \ -~ L Lol A
winnssy daudesmisszuinyanalidsz@ninmuniunsneldifadausdnien/aeu

Qs = A o 4 o
uilasfiauaahenumseeusuuianssuy

dwu a v A ¥ as @ kY A o a A
‘uaﬂmnumu"ﬂwemmwammsuamummﬂssum y501570n 3 iszms fe
(Rogers and Shoemaker, 1971: 185-191)
’ ~ (74 Y 9 [ ar P! -
1) AMUMNNINUATBFNIUATTINU i'l'I%flailiﬁu']ﬂﬂiiililﬂﬁﬁﬂﬁ'\QQ IS

a o 3 [ o 5 g o Ag [
mupsygnuasdiauge nieasgandiludiaiefougiusmediaugvuisenouiy
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wianssufuinnuaeandesiudia sxfamseensuuianssulddnidildsumsanumn
vou Avegiuz ludiay .
2) UANHRIZVBIYATNMIN yanafitanuia mznﬂuuﬂﬂaﬁﬁmmﬁﬂmm
iWouazsansuludln q vindsnumoueninidludianuies
3) ﬂqﬁmsu‘lumséams dufsddgiTaelfidudmseeniuuianssua
a7 t’\"mﬂﬂaﬁwqﬁnssuﬁ'\:f; fotidmsmludmueziudiumilwesszuudonyldadd
msdumetiosnss linsu msii TemaAadesudnaameimsuianssy Slemaidaduin

g | A Q) o o
msmnﬁﬁm'Jaaml.mzéeszqumawﬁszﬂmmmsL’i‘lurﬁ'mmam'mﬂﬂqa

-4 Q( 1] o A 1] o o
navud Jmadad 2536 27) lanandsildehiinademseauivuinnssuues
P ¢
yananeldannzinafeuazanumseiniieg deil
- Aunuuazls (Cost and Profit) SunaTuladlatinisasyuiles flsan ms

ar a 3 o A g d
sousueziadu ldmnuazsaada mlsluniivuess Su msldse Teand anudivdhiion

w a4 A [ o | S . ' '
- anudeandeumsmmnzauiudshliegludny (Similar and Fit) 15y 015l

o 1 = a A da 1a a v o
Jarovuusssuilonlszmal anudenfiogiiy Tnnuaeandeunmzaufudanyaznine

S\ L7 \Y
amuazniwenshllog lususu
- awsediid lauazidile 14 1e(Practical and Understood)
- amnsaruInIfia ldnaumda(Visibility)
v A t ﬂ &4 . . oge
- mansauisiuneu niemunsamieniiuGes q 18 (Divisibility)
- Yszndarian (Time-Saving)
- ilumsdadulevesngu (Group Decision)
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- dietmaluladllidud fadseTemimaiiusield viefadseTonily
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Audu o 1n malulatriufzuninszneldsiago
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g o - a o o s/ s
- MIAUUINY ﬁamsnﬂsmﬂ wazldszansninun fezihlvimseensy

o ¥ =]
‘Ll']@Iﬂi‘illﬂig'mﬂ"lﬂﬂﬂ'lﬂi'.lﬂﬁ?

o ar Y]
519959 (Rogers and Shoemaker, 1971: 182-185) &4 lAutisdnuaizyosynnaduoy
fuudanssy luaerumssiniladeeniiu 5 dsznnautamlumsesusy Ae
1) f1i1m1380u35Y (Inovators) Hadnuuzauie vouasveslni finnund
v ar v A
(@83 (Venturesome) névlanandy filansimi nhewnsdnlea Nildsdsmuedy San
P o 14 o o
aunsafiezdnlaasihanuilmitdudeunilszgnaldla
] 1 3 A (-] A ar
2) QuouTumuneuiNeu (Barly Adopter) iihunanan lasumsendesiiudonn
) o A o o [
yanadwdudnunaludesdy Sanugyuseuney dszauanuduSelumslduianssy
1 =) ﬂ.l [ g 1 ¥ o -3 A oF
uaz ludrmidufuanyaaaiald duiuaudaulnglinezvedwuziwasdoyaneadu
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uianssuonyanallssnniineunazeeusuanunalul
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3) foensumuSuiiudiulvg) (Barly Majority) lusanafiveusunnuda
Tniqneuangnialvesdean linsAadenudau szfiastrssunsunazldnanlunsda
dulssonsvuinnssunundnaaaly 2 dszianusn uageseeuiuideiioynnaiszsinniaer
fu'ldveusyluuda
3 o ¥ 1 o o o o
4) duowSumuduiludulng (Late Majority) hiyananseuiuuianssy
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wawgou mseeusuildamavinanuiuilumassugie tazitluanunadunsdinuy Tae
ImWIzedNdIsnaAuINiion anvuzdigRolnzasds nneszun Aesseliuianssy
3 ﬂ A o ﬂ a s 1 =1 Qr
tuiluheeusuiluussiagruvesdenunoudeszsouiuai
5) Quousundsga (Laggard) snvauzidaiuluvuusssudion Usemdiuay
I ~ A‘ =) A L) Qr 1 1 1
fiioy aaeauAaNuFeMuUAY Wasulalnn wazuanteenededanudililinelede
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2.2 ANyBnNtazanmsveunalulatazein

2.2.1 fieuveunaluladazein

Q7

[-] $ oy A 1 (-] =y g 4 o 1 ]
fniinannisvesnmsanayanyfuvasn uidaiulildsunaiedn 19y Cleaner

. = o
Production, Pollution Prevention, Cleaner Technology, Eco-Efficiency lasvdnnsudnzl

v
Yo A

a o 9 A4 9 1 ag da
ﬂ')']l"ﬁll'mlﬂu@uf;u %1ﬂﬂ1iﬁuﬂ'31lﬂﬂﬂ’ﬁ‘nlﬂﬂ']maq W‘]J'nuﬂ'l‘nuﬂilal‘yﬂﬂu

1) Clean Technology %59 Cleaner Technology
NIENINAWINABUVDITSIMAAUNISA (The Danish Ministry of the
Environments) 14 limdaaau 139 (Nils Hogsted, 1995: 3 )

* that pollution and waste related to the production, use and disposal of products is
eliminated or minimized as much as possible and as close to the source as possible. This implies
that the product or the production process is changed in such a way that the total pressure on the
environment from circulation of materials and substances of a society is reduced as much as

possible.”

dninandunadeugaamassy @oudunadovgaamnssy luilugiiu) am
qnamnsssuralszmang 2536: 1) WilonmaTuTaBfivaesuaity (Clean Technology) 1
HumaTuTadnsndavesgaamnssuilnannuafivdedaunadon Taefyelsaed1nd
mswaaRatY uazhinel¥ifauanas Fufudsiuiludmivgaamassuluiligiu Fuwwn
anuAaftsmnes i nsfestunaiufimasiuia uazmsandSinaveadelivesiig
mafiamsSamsvoudessiufiundsiiia uasmsndnnldimi fufunsasiaSing

uazanuiluivvesvoude

1] 1 I'4 os ) 3
mjumws'mﬁasa:mwmﬂnswmu1mn°3muasmjuqnamﬂssu"lvnmﬁaam'm
dou (2542: 3) Wanunnvveunalulatazermlugilomaluladazondmivisemaun
(-7} A [ U \J A! = =)
Wumswann wlasumlas dSuljeedndeiissvenssuiumsnan MUIMs waens
a 1 Y - o o a 3 v o 3 v ' 9 A
151nn TasneldinanansenunionnudesdusziNavunsuyudtazdunaaoNeENiosh

v Ao ) ' ¢ 4 o a o
qaimezi idluvaziy uasdedinnufummansugaans Feehldlaonsaauaiiui
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1 [-3 =~y D” A 3 o .4 1 o L
unasfuiin wazmslddwazmsomsulasuulauieiihnduun v Taeldsuaiuswile

L4
nnynauluesnns husasguyy

Asfiaen qalaamuudt uazame (2541: 191) fdeumaTuladazenh Wuniesdie
[ a o ¢ o a v VoA A 4 o Y A
Tumsdfmlgawdadus uSms uaznszuunswia ednAeilfes seanvoude iy
= A 9) s P = P k) [ [ o
wanda unz/mse aamsldiagAy malulatazernszinerdesiumstlesiunafiv maaams
¥ v

Twdeam msldiuazninensoun dunsaansguyde anssasudimsangifmguas
4 < a v A o )
anudeslifesiigalasmaiunsulfeumaanyuia vnasudly dutlestu Werlug

o d N L ¢
mswmu‘mmﬁumﬁ’mﬁau'mt’i'ammzﬁmnﬁsygﬁ‘lﬂm

5195 weilszys (2542: hitp:/library kmitnb.ac.th/article/atc00222.htm) AA1991
mnTulaBaze1n (Cleaner technology) ilumaTuladnsnAnBgaamnssy eiulszdns
amlumsléiagdy uasndsnulumandadldannsoasdugumnaa TaemsSuilys
wandael USMY uasnsEUIUMS winediedaiiles oanveudviundsduia Sumsan

mszlumsisaveude wuanuiasaselunsiineu

dmiy nsulssnugaamnssu@.alal.:1) 8ldanumeves Clean Technology
A = a 4 v o @ a e d a
w30 maluladmsniniiazein 11 dlunagns lumalfinkwdasusiuims uaznszuums
A 3 U 4 ) A d
adndeiilpaiiedamsninenseirdivsz@ninmitulasuihweudviosiga wielifiny
~, A \d o 3 r 2 Ll
msaavaiufuvasduiaduduismssnuiduadounazmsanaildvielunsnanly
w¥ouq fudae

2) Cleaner Production
TnsamsAauandouueqssdn1sanilszs19@ (United Nations Environment
Program) 3608931 UNEP 1A1117uf191 Cleaner Production (UNEP, 1996 $1sdalnae
Peesamai et.al,2542:6) Ra1]
“ Cleaner Production is the continuous application of an integrated preventive
strategy to process, products and services, to increase eco-efficiency and to reduce risks to humans

and the environment.”
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lvogns naugaus 2541: 102) TAulan1une Cleaner Production 30 “N1s

a d 13 ' awva 1 A o 4 o
WaanageInvu” ‘J'ni‘lum‘sﬂgummmﬂmawmmsleNﬂ‘mn‘u 5$ﬂﬁ1ﬁﬂﬁq7|ﬁ‘llﬂﬂﬂ1‘3ﬂﬂﬁ
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1 1 o [ ] AJ k) [ a g = J .3'
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v do a [ o w a 4 Y o’;’ a

%zsauﬁamiaqiﬂy'mqwuazwaum msmsmmqaumi‘luwu 5'311’Vlﬂﬂ1iaﬂ1jill'lﬂ!lla$

a A A4 a 9 o Y a @ P Y a
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5 A = o g L3 = 3 \J o

Aeduadoudiosiiga anoaoigvesHaRtuMiu nanedsdiwesmswan awadiuiagay

=< P 9 ny a o &) 1
FUNIRTNABIVINHBADUNAINATD

3) Pollution Prevention (P2)
(Y o = A o 2 A o o =

msilostuuaiiv-naneds nszurumansenmisnsziiaqgnaaniedidansifaua
o A P 2 a 3 3 3 Aﬂ o ‘ﬂ @ o
AnviTovsudenganuila suismsaams lgmsasidluduasie uaz hitluduase waseu
: A a & & a’: o & o a ar - . |
Wnsensnennsouq Fesanmisnseysniniweinssssumanlentsinyt wieldedsdivse
Ansam ienannuidssdegunmeuivusanud tasransenudeduaioy (MY
11 Pollution Prevention Act 1990 ¥esavsgemwin lisumsihveudenduiniduenlsenu

d J J \ 3
niedoniiszneums wsedehldinavedetuuds wazfinnmudssdentsvudeveads

1976w (rsumuguaiiy, wihl.: 66)

2.2.2 nanmsvesmaluladazein

[y a 9/ 14 a o Y o U

nannsAnlumsuddywinnulifidsz@ninmlumsnda msldninensedi
k4 ] 4
Aunlfesazuf luilgmuaiudeuyuduazdaunadoy Taoldimaluladazeraiulindnms
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- 91730 I3 IN1SCPIE20/20+ 1 20.0 2 100 3 429
M3 425 nrsdeminauiunsineusuieafuma Tuladazern
Agufn AGUAILAY 52
Joyalssam $wom | Sewaz | dwau | Fewez | Swou | Fesas
(uviv) (VD) u3)
msdeminauiuniseusumaluled
Azen
s 0 00 | 19 79.2 19 36.6
i 28 100.0 5 20.8 33 63.5
591 28 100.0 24 1000 | 52 100.0
Suufiindumseusy
iy 10 auxduxvdngns 4 143 4 80.0 8 24.2
fisgnane 11 - 50 AUxTuxnangas 18 64.3 1 20.0 19 57.8
fisznd14 51 - 100 AUXIUXMANGAS 5 179 0 0.0 5 152
fiszwdN 101 - 150 AUXTUxVANgAs 0 0.0 0 0.0 0 0.0
fiszn314 151 - 200 AUxUxNANGAT 0 0.0 0 0.0 0 0.0
Hunndn 201 AuxIuxrangnas 1 3.6 0 0.0 1 3.0
5 28 100.0 5 100.0 33 100.0
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10) Anudeams Idsumsaiuaywanemae lumsiuna luladazein

nAMsTaVnNANNARIMS Isumsmiveyursesiumde lumsduiiunnssy
maTuTadazern wuh Jevas 98.1 vealsanuiaeshaianun aosmssuanuaivayy @a
Hudesas 100.0 veelssnunguitnumaziosas 95.8 vesIssnungualLg)

wu Jevas 882 vealsanuiineundesms 1dszyh Tanudesnssunsin
susuRmFumaluladaven @Eadiuderas 82.1 veumnduinuiineuidesms uasAadi
Younz 95.7 vounguAmLRUAneUhewnTs) senunAeAssmnIwReIRuTNms AW
m?iau"lﬁmasa’fega’immssﬁmﬁumﬂuiaﬁﬂzmﬂ weneniuEs anudsimsiferdy
mssammaTuladvieginsalitensndndiullamanmamaluTodazenn msemivayu
Amfutuomielumsimalulabazern uasldiigidvamamioilSounnlidnsam

AUIAY (AIN15199 4-26)

d' ¥ o Y ] =] o G
#1519 426 aAnuAeIms Idsumsaiuaysemas lumsiinmaluladazern

nguAnu AGUATLAY 5
Joyalsean fwau | Jevaz | dmou Zowaz | $Tuau | Jewas
(UH9) () ()
ANuABIMsMSATiUTYY / Faemae
lumsauiiunanssumaluladazen
lidesns 0 0.0 1 42 1 19
Aoems 28 100.0 23 95.8 51 98.1
59U 28 100.0 24 100.0 52 100.0
anuAsansmsatiudyy /Aemie
(meu1unAd 1 4e)
- smasanuaiewn uazdeyn 19 67.9 19 82.6 38 74.5
NMININS
- pISRNBUTY 23 82.1 22 95.7 45 88.2
- msvaedavunalulad nie qulnsal | 16 57.1 16 | 696 32 62.7
Wnsnaadulaamdnns
maluladazen
- aaniuayuiiudemie luns 16 57.1 15 652 31 60.8
gutlumshonssumaluladazern
- WA FrmgmSeiusmn il 16 57.1 15 652 31 60.8
wuzih
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4.5.2 deyaineivileduneuenveingudiedialseny

fladameoueniigisermsdnu 1aun madibeusuvesynnandonizeaune
uen uazawudlunsasvaevguavesienusginedesinTssn
1) MsnBsuruvesAnans oriBUNBUSN
VINMFABLO TUDININDVBINSHUBIUTULINYANDUAZ UL TUAIBUBN WU
.. oA S v A A
§ounzs3.8 veslssnunguitesiaianun aeudt ilszana 12 assaell deRnsauenau
Uszimngudiedialsesnu wuh Ansuazaquaiugy Aadiudesas 53.6 uazfesas 542

MUDINY (AINTN 4-27)

2) MIATINADLGUAVBINUIBNY 5]

nnmsdeumNEmBuTNMAs it uNasgeuquaiInIsuMIHan Tu
sovdl wud daulval Sovaz 80.8 vealsaamudaetenanun fvsnumaigdnasm
(evdadiunguinuuaznguatugy fesaz 82.1 unzdevas 79.2 awdRy) uazwun Sfoons
452 veaTssanftszyhiimbsamanas ey ssynsuTssaugadmnssy (Taongufnyn
uagnguatugu Aallusovas 304 uazfosas 632 muddy) uazwuh daulvg) Jevas
63.5 vosTseanuiavun Tasumsasivaeuguailszainm 12 afietl (Tnedniiiudevns 64.3

voelsenunguin uazdosas 62.5 vaalssnunguaduny) (Fem1319 4-27)

4 e " o ‘e
13199 4-27 9demenenuea sy muuﬂmunqumamﬂswm

nguAny AFUAILAY 59
Joyalseam $uou | Sevaz | dwou | Seway | Swou | Fewas
(D) (D)) ()
msidiBensvesmiieaumenen
Taiedi 4 14.3 3 12.5 7 13.5
Siszana 1-2 aderiedl 15 53.6 13 542 28 53.8
finnnd 2 el 9 321 8 33.3 17 327
5 28 100 24 100 52 100
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a15199 427 Hhismeousnveslssny Suunmunguaiedielsenu (d@e)

AguAnm AguadLRY 5
Joyalseau $wou | fewaz | $wou | Fesas | dwou | Fewas
(D) (uH9) (D)

NIATAVABUVBINUBUTY
hidi 5 17.9 5 20.8 10 192
] 23 82.1 19 79.2 42 80.8
57 28 100 24 100 52 100
Iniaean
- ASUAURUUATY 0 0.0 3 15.8 3 7.1
- NIWITINTIYAT 4 17.4 2 10.5 6 14.3
- s 0 0.0 2 105 2 4.8
- nsulssnugammnssy 7 304 12 63.2 19 452
A lumsasandeugua
liine 7 25.0 5 20.8 12 23.1
12 adeded] 18 643 15 625 33 63.5
1A 2 adesied 3 10.7 4 16.7 7 13.5
s 28 100.0 24 100.0 52 100.0

a d w e d J [V [ [y I
4.6 ﬂ15'Jlﬂ‘513‘"‘"1?]'31“@“'"145‘53“'314{[%%ﬂﬁﬂuuﬂﬂﬁ ﬂﬂﬁﬂﬂ’lfﬂ‘u umzf]mmmauen FINTU

funsaensumalulatiazeinlihlszgalilulssnugammnssuvesiamuduivssiugs

daunlsa :  mssenFumaluladazenhhlssgoaldlulssnugnamnssuve siaunug

VIMIITAVG

fu)59ase (Main Effects) :

-mMs333u Iasamsma lu ladazendremuiannuainse lunisusdiu

-A189711130 1aMISUIBITLUUIATFIU ISO9000 Laz/M3e ISO14000

-uTsnenmsaan

o 4 =) d' Y =)
-ﬂ'lilﬂuﬁil'l‘]fﬂﬂqnﬂiﬂ%uiu!ﬂﬂﬁﬂﬂlﬂﬂiuiﬁﬂﬂzﬂ’lﬂ

-msnwiinanldsunisineusumaluladazen

-anudineanvma Tu Tadazernvesdiumnuduinisseaugs

-ieunfnoma Ty Todaso1avesfuuguT s T ALY
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A o o v 9 a LY
-anuiineaiuma TuTadazenvesdnugLTMIsEALIAY
Tirunanema TuTodazeavosdumuduinsssaudu
aaunlsius N (Covariates) :
~lszanalumsiansquamiesdunadouTssu
-AUANTATIVABUGUAVINNUIBIUTY
-myvouazianaumstlosiuuaibuee sy
4 .
-MSBINTUNINYANBNS ONUIBNUNIBUBN
a d
maamnzvanulslsiu
i a a - ¢ [ ] y ' w =
WesanmareInsanswianuRuulsswlumsen 428 wundulseass
> o v ' a 1 A a v @ °
1 9 @2 1Taun msswlassmamaTuladazeasiemudaanyamuse lumsudesdu msm
wiplamssusesszUYIATIM ISO9000 LazM3e 15014000 ulswenmsama msiiiy
a A w a a o daY Yo ~
andnyusunedumaluladazen msliminouilasumseusunaluTotazen anwd
o Y a ar d' ar ) Y =1 S [ 9
yasmugusnisszauguneaniumna luTotazein viruaadema luladazeinvesdumug
Usmsszduge anwiifeasuma Tulalazernvesdaumuduimsszavdu vinundse
(-4 ¥
o Ong o @ o o v o é \d
maTuladazernvosfmmuduSmsseaudy sawnsiaRuulssanis 4 9ldun sz
HeruMIsamIgun s Runadew NSATINABLYDIMEBIUTY MITeniaIAI
mstesduvaiiy msBovrunnlszsmvunsonuionuniousn  Unadenisseusy
ma Ty Tadazornussimnugusnsszaugs senliisdngnieadanssay 0.01
A a ¥ s a 9 ? @ o o a - 14 ar
Tagdiofinsaunasdulsdassudmun dulsmsddsimielamssuses
STUVASGIM ISO9000 Hag/M3e 1S014000 uazdulsnnuivesdmnudusmsssaugsd
wagensensumalu Tadazoavesiumuiusmsszauge eiadifeddymeddanszauy
0.05 vaizAAUAAvBIRIMUGUTIIsSEAIge uazmsISanasiandumstlesiunaniy &
wasemsseusuna Iuladasometealiodmameadanssan 001  uazwudl dwisAu

o o

s lassiinasemsveniuma Tuladasermvesiumudusnssedugs  edniisdidy

naadansz 0.01
namsdsedardlssintanduiusoaoedonyvesdauilsdusundy

(Covariate Coefficient) W msseuazwannfieafumsHesfuuaRufianudiufifenn

fumsveusumaTuladazernvesiumudusmassaugs
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MIAATITHM IS WUANY

1NN 429 Mg uunnyvesiledodnyanavesiumuduims
TAURY AUNUFUTHITZAUGY fosemeluazmeusn Tasauiiinademsseusundnms
i TuTadazealilszgnd 1 luTssnugaamnssuvesdumuduimsszdugs munso

1 4
agiwamsimsizd iaasil

manm3e AT umsusesszumInAIgIM ISO9000 Uaz/M3e ISO 14000

diedelutimsaguiunlslaq wuh Fwmuduimsseavugelulssnugaam
Assy ATimsimse 1dnsTusesssuunAsgIi ISO9000 Uaz/mM3e ISO 14000 vziinseousy
= I o g a @ A 1 Al 1 o
maTuTadazemnnandmmugusmsssaugeieglulssann hilimsissvunasgm 2
td 1
szuuil TnofinzuuumsesusuganiAumassa (Grand Mean = 106.7) 81U 0.28 ASUUYU
v F 4 ]
uagiigenhnguit hilimshssuunasgin 2 ssuvil (0.28--0.38)) Wiy 0.66 Az 1l
o o s @ 1 v v @ Jdo a
auguaulsdaszuasdulsiusuud wuh anuduiuidunlewdy Ae Tasazuuums
gousugIn I umasswWegfY 0.19 asuuy  uasgendnguh hiimshszuumnasgu 2

b 4
521U (0.19 -(-0.26)) NN 0.45 AZUUY

yd‘ |2 ~ o Y o [ %

anu3Meanumalulativzeiavesiumuguimassaugs
A o ya > v w ¥ A o ey A o
e lutimsmiugquaamlslan wuh dwnuduimsszdugentinomgineady
maTuladazengs dnseensumaluladazeramnnninguanuithunaie uasnguaiug
a1 TaefazuuumssousugenAuass M (Grand Mean) BGIVIAY 0.047 UMM LSNYa
nnguanuiiunme (0.047-0.018) WA 0.029 AZUUU LASINTINGUANUFA
(0.047-0.44)) U 0487 Az Wemugualsdassuasdulsiusuds wuh
v o do - a ) o Y L @ P a o =
anuduiutdaniowdn Ao dumufuimsszavgeniinnuigeeslinseeniumalulad
azomgeningudy Tesazuuumseensugeniiduanesn wihfiy 013 asuuy  wasd
gunumMseeuSugIn aguanuiihunan (0.13<-0.009)) WY 0.139 AzUUULAZATN

AWIAT (0.13-(-0.14)) 111NV 0.27 ATUUY AUMIAY

oy \d

s aa <3 s Y a ar

Tinunaniaemaluladaze 1A UNUGUIMITLAVF

e luimsnuaudnnlslaq wudh dwnufusmsszaugenlidauadidesdiy
maTuTabazernge ImsoouSuma luTaBazownunnNINGUTAUARNAIN UnsngURLIARAM

Taofiazuuumsesuugan A nnResan (Grand Mean) OgIIAY 0.61 AztuY tasligend
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nquiinuadlIunals (0.61-0.064) MY 0.546 ATUUU W gINIINGUiAUARA
(0.61 (-0.94)) wifiy 1.55 asuuy  ienuguannlsdaszuasdunlsiudnuds wuh any
FuiuiSuniloudy fo fumuduimsseduqeidinundgeezimssousumaTuladazen
qanhngudu Tasazuuumssensugendisundesan gt 0.52 asuuy  uaslingsuuy
nsgoNSUFIN nguRuaALunaN (0.52- (-0.032)) (MY 0.552 AZUMLLAZNGUTALARR
(0.52-(-0.63)) (A 1.15 ASUU MUTIAY

v ineisanandiedy wuh deihdunlsiusaunsafinsanduduls
daszudn ansnetinenisiuulsvesdumlsaulafesas 66.3 (Multiple R Squared = 0.663)

uazimduissAnsanduRusiBanywiniy 0.814 (Multiple R = 0.814) A3a131971 4-29



@ o

UNAINBNT0 WHTInedouning maena TuTamsuSmsFuadon) /127

3 ~ 4 ar o A 1] o
15199 4-28 M3 zrmsiunlsvesiledonlinanemssaunanmsmea Iuladazen 1y

o o L) -
Uszgndldvesdmmudusnisszauge

4 - Sum of Mean
mnvesmsiunls df F Sig. of F
Squares Square
dunlsdase (Main Effects) 16.006 13 1.231 3771 | 0.001%*
3 lasvduaSumaluladazernanlnsamsves 0.093 1 0.093 | 0286 |0.59
n3uT53UQAAMNITTH
My Idnssusesssnnasgn 1509000 nie 1.509 1 1509 | 4622 |0.039*
1S014000 8819180 1 1 IATFIU
ulsemsama 0.990 1 0990 | 3.033 |0.091
maflusnSnsusuiesdumaluladazen 0.009 1 0.009 | 0.026 |0872
msimineu dsumsineusimaluladazen 0.071 1 0071 | 0217 |o0.644
AnwgvesiaunufuInsssAg 2.834 2 1417 | 4340 |0.021*
VTR IR uNURUI RIS ZAUGN 9.311 2 4.655 | 14.257 | 0.000**
AuivesdunuduInIssS ALY 0.127 2 0063 | 0194 |0.824
wirunRvesfiunuduinisssAuduy 1.062 2 0531 | 1627 |o0211
¢rualsA3 I3 (Covariates) 5.873 4 1.468 4.496 | 0.005**
wlszanadedumsSansdunadey 0.464 1 0.464 1421 | 0241
mmﬁmwsqwauqummﬂﬁ'smm%’g 0.415 1 0415 1272 | 0267
myIveuasNannilestuuaiy 4384 1 4384 | 13426 | 0.001%*
m1u3n13;?]&1:wmnumaw‘s’awﬁammmﬂuan 0.609 1 0.609 1.866 | 0.181
mstulsfiefine’ld 21879 | 17 1287 | 3942 | 0.000%*
| msfunlsfimde 11102 | 34 0327

nsfhulsianun 32981 | 51 0.647
Fulsznsanduiutonnos
wlsznafietumssanslesfuaiiy 0.196
msasaBUqUATeIHIIBNUITine TR 0.266
s 3senasRanufedunlesiuuadiv 0.814
msu.?iumfm1ﬂuﬂﬂamﬂam1umauan 0236

nanome : * Sleddymeadansedy 0.0s, ** Sleddymeadansedu 001

. frdoiyIdnmsfusesssuuinATg L 109000 e 1SO14000v3ensaesszuy diufauts
Sﬂs:ﬁ‘lé’f%1nms§’ﬂuu'q%’agas"auﬁ'mmmsﬁﬁzwmmgm 1S09000 11 NIITTUVWIATFUISO14000
Tneuislnaiiih 2 nqu Ae ﬂzjuiﬁamﬁ‘1:J'ﬁmsﬁ1szunmms§mf;v“;"mmszuu uasnguiiini/idsy

M55U5BITZUVNINGTFIMISO000 %36 1SO 14000 peNeTiDe 131A5 1
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a 1

5190 4-29 M3 Aas s munwy Fededuyana Tedemelu uazmeuenlssnuiiinas
asveuSunanmsma TuTadazern lihlssgnd 14 vesdumuduimsszaugs

(Grand Mean =106.7)

Unadjusted Adjusted for
Variable + Catagory N Independents
Dev’n Eta Dev’n Beta
mssudussumalilatiazeraninlnsemsves
NINIIITHYATINNT TN
Tine 24 0.022 -0.07
1Ay 28 -0.019 0.06
0.026 0.081
M5 ULNASEIUISO9000%301ISO 14000
hifiasdh 22 -0.38 0.26
fimsit/IdmsTuses ediades 1 masg 30 0.28 0.19
0412 0.281
wlsnamsnan
neluilszing odiufien 19 -0.02 0.14
Iimsdeoenatszing 33 0.011 -0.082
0.018 0.135
msdluandasusuinmiumahladezen
Tl 46 0.003 -0.017
W 6 -0.019 0.13
B 0.009 0.058
adaninanudeusumaluladazen
Tino 19 -0.019 0.15
e 33 0.011 -0.086
0.018 0.142
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A13197 4-29 M3 ARSI Swunwy Hladednyana Tesomelu uazaeuenlseny
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Lot ) ¥
NUKIND

msgeuFunanmsma luTadazen lihlseyndld vesdumuduinssedugelssnu de)

(Grand Mean =106.7)

Unadjusted Adjusted for
Variable + Catagory N Independents
Dev’n Eta Dev’n Beta
A gfiaumduimassaugs
N 12 -0.44 0.14
aguihunaR 25 0.018 -0.009
NGUga 15 0.047 0.13
0.308 0.121
ViAUARMUNURLSMsszaUge
nquan 12 -0.94 0.63
nguiunaig 24 0.064 -0.032
NUYS 16 0.61 0.52
0.707 0.525
ANUEAUMIGUIMISEAUAY
A 12 035 -0.11
aquilunang 23 0.24 0.09
YUY 17 0.078 -0.043
0.298 0.106
Miaundfmigusnsssaudy
ngudh 14 045 -0.092
nguihunan 22 <0.11 20.13
YUY 16 0.54 0.25
0.486 0.213
Multiple R squared 0.663
Multiple R 0.814
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a d e e & ¥ o ¥ Y Y a w Y [
4.7 m'mmlz‘nn1m1ummuﬁszﬁ:nQﬂmﬂmuuﬂﬂaﬁmmunugmmﬁ::ﬂmu AUMT

gonfundnmamaluladazemhhlszgnalfve siumuduimasziudu

dadsan :  mszeuundnmamaluledazernliszgnalfvesiumuduimassdudu
danlsdasz (Main Effects) : anwiifefumaluladazeinvesdmmufuinisssaudy

o ada = o a v
: Vlﬁuﬂﬁ“uﬂal‘nﬂiuIﬁﬂﬂzﬂ’lﬂﬂa\iﬂquﬂuéﬂi"‘ﬁizﬂ‘ﬂﬂu

msamnevinmulsilaam

o1 waveadauls B2 (main effects) WU sirundvesiumuduTHIS
sefuduinadonseeudamdnmsmea TuTadazetn ssrsiifedwgmisadansedu 001 lu
dueufnaiudunlsenimndvesiumuduinsssaudy Atvdhdgyneadafiszsy

0.01 (AIM151 4-30)

4 o o @ @ 1 $ 1 Y [
A15199 4-30 M3 wAsIFMIAnIsvesilededuyananiinadenseeuT UNANMSs

e TuTotazoinlili)szgnd ldvesimmuiuinsseaudu

4 o Sum of Mean
fanvesmsAuuls daf F Sig. of
Squares Square

¢rnls8ass (Main Effects) 13.698 4 3425 | 7348 | 0.000%*
audiunuduinisseaudu 1.428 2 0714 | 1531 |0.228
itunARMNUALS TS SR UAY 12271 2 6.135 | 13.164, 0.000%
AnlgAsersznin 2 fuls 2.183 4 0546 | 1171 | 0337
Wiruad x awivesdumuduimsssaudu 2.183 4 0.546 | 1171 | 0337
msfusiiedineld 15.881 8 1985 | 4259 | 0.001**
msfuulsfivde 20.042 43 0.466
siulsnanue 35.923 51 0.704

o o QQA o
nnemg: * * vaneds fediRyneadanssay 0.01
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MIAATIZHMISWUINY

HanInnIs RS M S uunnyesilesuduynaiifinademseensundnms
maTulaazerahhlszgadldvesdmmuduimsseauau aunsaaginansinsizvideya
T8Ram1aii 4-31

Faunansinemalulaiazernvesiamufuimaseiudu

e lufimsaruguiuslag wudh Sumuduimsssauduiiirunainesy
maluTadazoralunguge Inmssensumaluladasermmnnnhnguinuadthunaauaz
ﬂtjuﬁ'ﬂuﬂﬁﬁh Tﬂﬂﬁﬂzuuumsuau%’uqmiwﬁmﬁumsuau%’u‘lumwsm (Grand
Mean=103.4) M1 0.65 AzuuY wazligennguiiauaaunais iy 0.689 Azuuu uaz
qannguiiruniat 133 Az deatugudualsdaszuds wuhemuduiusiudewdy
fo FunufuSvwiseRuduiiivauafgeezinseensumaTulabazongeningudy Tao
AZUULNTSURNSUGINTIAIRABI Y AL 0.64 AzuuY uazlazuuumsseusugen ngu

Hiruamuna1e uaznguiiAuada MINY 0.688 AZLLULAZ 1.29 AZUUY MUTIAL

NNMIAATIENAINAITIAY  nsestuemsiunilsussduilsmufsnisesy
Suma TuTladazernvesdumufuinisseaudululssnu 1afesas 38.1 (Multiple R Squared

= 0.381) uneiimdulseAnTandURUSITIMYINITD 0.618 (Multiple R = 0.618)
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. A = do o 1 o Y a » P AA '
MTNN 4-31 NMTAUATISHIUUINY ‘ﬂ‘ﬂ‘ﬂf]’d?uuﬂﬂﬁ VYA WNUHUINITTISAVAUNURDADNTI

sousunanmsmaTuTadazein hhlszgndldvesdmmufusmsseaudu

(Grand Mean = 103.4)

Unadjusted Adjusted for
Variable + Catagory N Independents
Dev’n Eta Dev’n Beta
audvesdmnuuSmsseAuauy
ngush 12 029 -0.16
nguihuna 23 0.14 0.077
NGUYe 17 0.02 0.009
0.199 0.111
VirunAvesumuguS T IZAUAY
ngus 14 -0.68 -0.65
ngquihunan 22 -0.039 -0.048
NS 16 0.65 0.64
0.608 0.591
Multiple R Squared 0.381
Multiple R 0.618

4.8 glassaazderaveuus emssensuvdamsmaluladuzarnhhlssgnald

Qr o ' W U o o
navinmsaeudumsivesnguiasinlss ludowdnvasdaede Tawams

9
Anudanl

4.8.1 odassannildlssantliaafiosinnanmamaluladazeinlihlszegnaly
9

wuhnguinndulng Jevas 464 aeuh Whidedianeaiumavimsiams

Tulsea sesadldun Jamedassandssavvazduiulassmamaluladazeindiuiy

Saaruauselunsutety wasanulidulolunsduiuawlassms muddy smen

J 7 T 1) $ o a ar A as =1
nquarugudiulng Jeaz70.8 aeuh fedwalumsiimanipeiumaluladazen so9

aanay lifulufsdumslisgnaldmn Tulobazeia dwnsieh 432
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sy duasy uagltiniFou uazsesaan Tous uumasslssouiiaasifamg

E4
unzadreiruadunminauynszdy wazduSuisdcleTuazdszmaloueediuiluni

M3 uaz Sudugaiede msllanlszinavsedniilss Tomingal

vazingualuguiesas 50 wue MeaNvUNLMIBIMASTINEdes adstium

Qo o ﬂl ol ¥ A -3
ymeaniuayu Uszmduius uazlimsdaassanlsznaldunlssauiilasems sesaan

AounumuesIssnues MenuduSuisuazminay Aswnsied 433

ar

m3wh 4-32 flgmedassadedida il Tssou lifiahezsimdnmsna TuTabazeialy

Uszgnald
U
doanw Tsesew | fowaz
rY)
aguAnMN
- feafumsuinsants : vamsaumyuvesfusus TifiuTewedisaeu 13 46.4
winnudehiviuanuddg Bidhle uasduausumsiamlseh
- fafunsdiiulasens : vemsdszanauiiasugasiaszdu hildsums 8 28.6
avmlszduediwetios viafiSnun mmmﬂizmmamuﬁﬂéfuﬂéaﬁnﬂﬂﬁ
AMUAUCT uaznagilnsalfidesisifiudeyauisess
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4 0.75 0.50 ¥
5 0.63 0.25 %
6 0.68 0.62 1%
d 0.62 0.75 1%
8 0.94 0.13 #noen
9 0.63 0.25 1%
10 0.94 0.13 fingen
11 0.88 0.25 finBon
12 . 0.63 0.75 ¥
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13 0.68 0.62 it
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15 0.88 0.25 finosn
16 0.75 0.50 %
17 0.94 0.13 dnoon
18 0.94 0.13 Anven
19 0.75 0.50 1%
20 0.75 0.50 ¥
21 0.94 0.13 fingen
2 0.75 025 %
23 0.88 0.25 fingon
24 0.88 0.25 dingen
25 0.68 0.63 1%
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Boi | x| S| X | . | %X [VsZ+siin| @)=t
(a) (b)
1* 4.38 0.84 4.89 0/13 0.5 0.35 144
2 3.25 0.5 4.63 027 138 0.31 4.44
3 375 021 45 029 0.75 025 3
e 4.65 149 4.09 025 0.55 0.40 1.38
5 425 021 5 0 0.75 0.16 4.58
6 4 029 5 0 1 0.19 529
7% 4.38 084 | 488 0,13 0.5 035 144
8 425 021 4.88 0.123 0.63 021 3.03
9 45 0.29 5 0 0.5 0.19 2.65
10 425 0.79 4.88 0.13 0.63 0.34 1.85
11 425 021 4.88 0.13 0.62 021 3.03
12 35 2 4.88 0.13 138 0.52 2.67
13 413 0.13 4.88 0.13 0.75 0.18 424
14 425 021 5 0 0.75 0.16 4.58
15* 3.5 1.14 3.75 0.79 025 0.49 0.51
16 3.75 0.5 4.88 0.13 113 0.28 4.03
17* 3.88 0.13 413 0.69 025 0.32 0.78
18 3.88 0.13 4.88 0.13 1 0.18 5.66
19* 35 114 3.75 0.79 025 0.49 0.51
20* 438 0.84 4.88 0.125 0.5 0.3s 1.44
21* 3.88 0.13 413 0.69 025 0.32 0.78
2 3 1.7 425 05 125 0.53 238
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Hauafnidemalulatiazeln (de)

Joft —i: s?, Z. s, ?HZ \/s +8%/n| @/)=t
(@) (b)
23 4 0.29 4.75 0.21 0.75 0.25 3
24 4.25 0.21 5 0 0.75 0.16 4.58
25* 35 1.14 3.75 0.79 0.25 0.49 0.51
26 325 0.79 4.88 0.13 1.63 0.34 4.82
27* 438 0.84 4.88 0.13 0.5 035 1.44
28 3.63 0.55 4.88 0.13 1.25 0.29 429
29 4 0.29 4.88 0.13 o.sé 0.23 3.86
30 3.75 0.79 4.63 0.27 0.88 0.36 241
Aarudeiiu 0.90
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wamsvmlszaniamveswuiamsvexfundnmamaluladavernlivszgndld

Wi | X | S| % SZL %% | Vs2+siin| @)=t
| (a) (b)
1 3.75 0.21 4.63 0.27 0.88 0.25 3.56
2 3.75 0.21 5.00 o.ob 125 0.16 7.64
3 4.25 021 5.00 o.ojo 0.75 0.16 458
4 425 0.21 4.88 o.1jex 0.63 0.21 3.03
5 4.00 0.29 4.75 021 0.75 0.25 3.00
6 4.13 0.13 475 o.2§1 0.63 021 3.03
7 4.13 0.13 5.00 0.00 0.88 0.13 7.00
8 3.88 0.41 4.88 0.13 1.00 0.26 3.86
9 3.13 0.41 4.88 0.13 175 0.26 6.76
10 438 0.27 4.88 0.133 0.50 022 226
1 3.25 021 4.75 021 1.50 0.23 6.48
12 3.50 0.29 5.00 o.ob 1.50 0.19 7.94
13 3.25 0.21 4.63 0.55 1.38 031 4.44
14 2.75 021 438 o.5§ 1.63 031 5.25
15 3.63 0.27 4.88 0.13 125 022 5.64
16 3.75 021 5.00 0.00 1.25 0.16 7.64
17 4.00 0.00 4.88 0.15 0.88 0.13 7.00
18 3.88 0.13 4.88 o.1§ 1.00 0.18 5.66
19 3.63 0.27 488 0.13 125 0.22 5.64
20 3.50 0.29 5.00 0.00 1.50 0.19 7.94
21* 35 1.14 3.75 o.7js 0.25 0.49 0.51
22 3.88 0.13 4.88 0.15 1.00 0.18 5.66
23 3.75 0.50 5.00 o.ojo 125 0.25 5.00
24 3.75 0.50 5.00 o.op 125 0.25 5.00

fanudeiiu = 0.95
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EXECUTIVE SUMMARY

Introduction

Cleaner Technology (CT) in Thai industry has been promoting by the environmental
assistance projects from foreign donor and Thai cooperation projects in last 10 years (Sirigulalya
et. al, 1998: 189-190). In the same time, there has been shift in environmental protection
strategies. The CT Policy is one of the environmental protection strategies by conceming in
industrial pollution prevention (Ministry of industry, 2000:1-8). In addition, an environmental
protection ideas has been a part of the 8" National Economic and Social Development Plans and
the 20- year Policy and Prospective Plan for Enhancement and Conservation of National
Environmental Quality (1996-2016) (Supatra pinyokittikul, 2000: 99)

It is interesting to study on the understanding and the CT acceptance in Thai industry.
This thesis was scope on “the case study factories™ that had participated in “the CT as a means of
improving competitiveness for the Thai SMEs program” conducted by Department of Industrial
Works (DIW). In addition, “the compared factories” that have not been implementing CT are
studied.

Objectives of this study

1. The main objectives are to study CT implementation’s acceptance level of the top
management representatives in industries and to study factors (comprise of internal factory factors
and external factory factors) affecting their CT implementation’s acceptance.

2. The minor objectives are to study CT implementation’s acceptance level of the
middle management representatives in industries and to study their personal factors affecting CT

implementation’s acceptance by them.

Literature Reviews
The Industrial and Non-government Organization Groups (IN Group) (2000:1) was

define CT as “The activities of development/improvement or production /services changes by
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utilizing raw materials, energy and other resources efficiently and minimizing the impact toward
environment and human risk. Many same preventative terms - such as eco-efficiency, pollution
prevention, waste minimization, source reduction - are also in use today.

This thesis aimed to study Rogers’s the 5 steps of the acceptance process (Everrette M.
Rogers, 1983: 163-175). The 5 step of acceptance process are as follows: (1) Knowledge, (2)
Persuasion, (3) Decision, (4) Implementation and (5) Confirmation. Not only several CT

promotion activities in other country and in Thailand but also thesis literatures are reviewed.

Methodology

Independent factors in this study are listed as follow;

- Internal factory factors: marketing policy, factory’s pollution prevention R&D,
ISO9000 and/or ISO14000 participation, DIW’ s CT program participation, CT
trained employees, budgeting for factory’s environmental improvement and being
member of CT group/society and also personal factors : CT knowledge and attitude of
CT.

- external factory factors: site visiting by external person/ group and monitoring by
government

1. The case study factories were sampled on the basis of following criteria: they should
located in Bangkok and its vicinity and should experienced in minimum management basis such
as 58. . Many industrial sectors participated DIW’s CT as a means of improving competitiveness
for the Thai SMEs Program (DIW’s program). The 28 of case study factories comprised of food
(chicken, frozen food), agro-chemical, textile, tanneries, cold rolled steel mills, pulp and paper etc.
were sampled.

2. The compared factories were sampled, after the case study factories had finished,
with the same criteria as the case study factories and should located in same area and same
industrial sector as the case study factories. They also should have minimum experienced in 5S.
The 24 of the compared factories were sampled.

3. In order to collect data from personal’s opinion for quantitative study, it is
assumed that the factory’s opinion was represented by top management level. Moreover, the

middle management level (representative for operating level) was also studied for the minor
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analysis. Questionnaires consisting of CT knowledge tests, attitudes to CT tests and CT
acceptance tests were used.

4. Qualitative interview was done to 11 interviewees that representing different
roles, positions, experiences and regular works. Interviewees that chosen as representatives of
different interpretations and perceptions were consist of government officers, university
professors, consultant company manager, and audit experts from NGOs. Open-ended questions for
interview were used to all interviewees - concerned to their CT activities, their roles, their barriers
and what should have done in their works. Of course, some interviewees had role in factories’
external consultant of the DIW’ s CT program (viz. Industrial Environment Institute/The
Federation of Thai Industries (IEI/FTI), Thailand environment institute (TEIL)).

5. Percent distribution, mean and standard deviation were used as descriptive
statistic. The t-test, Analysis of Variance (ANOVA) and Multiple Classification Analysis (MCA)
were adopted as analytical statistic.

Result and Discussion

1. The top managem;nt representatives were 54 persons (28 persons from the case
study factories and 24 persons from the compared factories). Among the case study factories, top
management representatives not only at the high level of CT knowledge (42.4 percent) but also of
CT acceptance (35.7 percent) whereas the compared factories were at the medium level (58.3
percent for CT knowledge and 45.8 percent for CT acceptance). The top management
representatives’ attitudes of CT were at the medium level in both the case study (35.7 percent)
and the compared factories (58.3 percent).

Statistical analysis shows that 4 factors affecting CT implementation’s acceptance by
top management representatives were — with significant level at 0.05 - CT knowledge and
participation in ISO9000 and/or ISO14000. In addition, attitudes of CT concept and factories’
R&D in pollution prevention were affecting their acceptance with significant level at 0.01. The
MCA shows that for the top management representatives it is the higher CT knowledge and
attitude of CT, the higher CT acceptance. In addition, the factories that have been participating in
the ISO9000 and/or ISO14000 would affected the higher CT implementation’s acceptance.
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Moreover, the top management representatives in factory, which have been doing R&D in
pollution prevention, would affected more CT implementation’s acceptance than hasn’t.

The result of the top management representatives’ CT knowledge and CT attitude were
same result as Somnuek akkaragraisee’s (1998:147) and Mayuree Patarachaiyakup’s (1999:137)
respectively.

CT concepts harmonize with the goals of ISO 14001 as they require a shift from
focussing on end-of-pipe solutions to one in which all phases of processing, service provision, and
product life cycles are investigated. The benefits of having ISO 14001 certification are mainly
realized by large organizations, as SMEs have a smaller turnover and thus a correspondingly small
return on the costs of certification. Although a fully certified ISO EMS may not be suitable for
smaller organizations, it does provide guidelines that assist organizations to consider all the
relevant issues, and thus gain the most benefit from their EMS, even without certification. SMEs
can therefore use ISO 14001 as a model for designing their own EMS even CT.And also the ISO
9000 quality assurance standards is likely to be a significant factor in CT acceptance.

2. The middle management representatives were 54 persons (28 persons from the case
study factories and 24 persons from the compared factories). Among the case study factories, the
middle management representatives about 46.4 percent have CT knowledge at the same medium
level as the compared factories (41.7 percent). In case of attitude of CT, the study found that 39.3
percent of most case study factories’ middle management representatives were at the same
medium level as 45.8 percent of the compared factories” middle management representatives.
Considering in CT implementation’s acceptance level, 42.9 percent of the middle management
representatives in the case study factories were at the high level whereas 45.8 percent of the
compared factories’ middle management representatives were at the low level.

Statistical analysis shows that middle management representatives’ attitude of CT
affected their acceptance of CT implementation with the significant level at 0.01. MCA shows that
the higher attitude of CT , the higher CT implementation’s acceptance.

" This result was same as Tippawan kwansrisuk (1997:158) who found that the higher
level of saving energy attitude, the higher acceptance by, people who using energy saved

accessories.
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3. Factories’ opinions and comments

The most barrier to implementing CT, commented by the case study factories (about
46 percent) was problems occurred during CT program such as no commitment from the top
management, operating levels were lack of CT awareness and do not know how to adapted CT in
their regular work. While the compared factories (66.7 percent) noted that the main problems were
the lack of CT knowledge an& they were not ready to take a risk implementing CT in difficult
economic situation. 50.0 percent of both the case study and the compared factori;; recommended
tat governments should have the main role in promoting CT. Personnel’s knowledge and attitude
were an important tool influencing the case study factories (75.0 percent) implemented CT while
the compared factories’ notion (75.0 percent) was beneficial results by implemented CT, such as
customers’ acceptance and reduced wastes generated., was the main reason.

CT promotion activities and incentive aspects commented by 53.6 percent of the case
study factories was the information aspect. Whereas information aspect and training aspect were

most commented by the compared factories (both 50.0 percent).

Conclusion and Recommendation

According to uncertain economic situation today, it is known that all factories have to
concern about surviving their businesses. Convincing factories in beneficial implementing CT is
an important role for many stakeholders. Thesis result finds that inexperience CT implementation
factories should have more CT information for more understanding CT concept, also experienced
CT implementation factories to have higher CT attitude. Furthermore, the factories have been
implementing ISO 9000 and / or ISO 14000 should be one of the main promotion target factories.
According to interviewing data, recommendation and conclusion can be described by how to treat
factories.

Apart from CT auditing in several targeted industrial sectors and practically
enforcement, there are some recommended for DIW. For one thing, regulatory system must be
designed to provide incentive structures for the adoption of CT. Factories could get help with
their emission over standard problems or environment problems by using DIW’s supporting role
as an advisor or provide loan or grant from some kind of fund such as polluters pay principal fund.
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A role as advisor, DIW can gives advises to factories about appropriate CT option from DIW’s CT
verification report concern with difference industrial sectors.

Environmental agency such as Pollution Control Department (PCD) working with
environmental aspect concerning with CT not only to factory but also other sector such as
community. In future there would become more environmental awareness and demand for
environmental friendly products, therefor encourage factories to concern more in their
environmental images together with competitive advantages. To stimulate CT implementation -
beside CT promotion program- it is recommended to using incentive measure. Another
Environmental agency is the Office of Environmental policy and Planning (OEPP) as a secretary
to the Environmental Fund. It is recommended that the Environmental Fund should support loans
with specific low rate of interest to local administration, state enterprise and to private sector
(including industrial sector) in the pollution prevention / CT proposal by using specific criteria
separated from the waste treatment criteria. By consulting with or using information from DIW’s
CT verifying report for CT option in every industrial sector, can help Board of the Environmental
Fund considers the appropriate incentives to the CT proposals.

Non Government Organizations involved in industrial sector such as IEI/FTI, be;side
participated in CT promotion for instance provided video, CT consulting service, conducted CT
training course, should develop new and more CT knowledge continually.

There are several activities that government research sector has been doing for
example The CT Internship Program and Research & Development in CT conducted by National
Science and Technology Development Agency (NSTDA). The suggestions and discussions are
about research result / paper should easily to approach. In addition, exchanging data between
researcher and factory or study together could developed new project, case study or new CT
option. These R&D activities could be another suggestion to support the significant R&D factor in

thesis result. The possible revealed data should be announced or published.
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