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KEY WORD : ACCEPTAI.ICE / CLEANER TECHNOLOGY / IMPLEMENTATION

ATHAYA SRI-NGARM : FACTORS AFFECTING TIIE ACCEPTA}.ICE OF CLEANER

TECHNOITOGY IMPLEMENTATION BY THAI INDUSTRIES : CASE STUDY OF FACTORIES IN

BAIIGKOK AI.ID ITS VICIMTIES. TIIBSIS ADVISORS: SANCHAI SUilPAI\IWIHAN N[.Sc., BUNDIT

CHANNARONG M.Eng., SUCHADA SIJNGPREEDA lvlSc. 197 p., ISBN 974-04-141G8

The main objectives of this thesis are to study the top mFn4gement represe,!ilatives'

acceptance of and frctors affecting the top management representatives' acceptance of Cleangr

Teohnologa (CT) implementation The minor objectives are to study the middle management

representativesn acceptance and their personal fastors affecting their acceptance of CT

imple,mentation

The scope of this thesis was "the oase study of factories' that had participated in *CT

as a means of improving competitiveness for the Thai SMES Program" conducted by the

Departuent of Industial Works. In addition, 'olhe compared factories" that had not been

implementing CT were studied. Questionnaires consisting of CT knowledge tes8, attitudes to CT

tests and CT acceptance tests were used"

The result indicated that35.7% of the case factories' top marrage-*t rqxasentatives

accepted CT imple,nentation at the high level, vrhereas 45.8Yo of the compared factories' top

management represe,ntatives accepted CT implementation at the medium level. Factors atrecting

the top management re,pre,sentatives' accqltance wene their CT knowledge and ISO 9000 and/or

ISOI4000 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 42.9o/o of the case factories'

middle management representatives accepted CT implementation a1fts high lwel, whereas 45.8o/o

of the compared factories' middle managemernt representatives accepted CT imFlementation at the

low level. Factor influencing the middle managemelil representatives' accqrtance (P< 0.01) was

theirattitude of CT.

According to the case study factory representatives' opinions, the barier to

implementing CT were the lack of CT arrareness and financial proble,m- While the compared

factories noted that main problems were the lack of CT knowledge and they were not ready to

take a risk implementing gl ia difficult economic situation.

*
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|f
uar(nn1ilo1no !ill?nolaoilfi na 'm.r.(rnnlulaimcuSilrrdlurndsu) I t

Uilfi 1

ounill

r.r druruasn?u3h ffq{os{lqvrr

flrynrd.rrtrodsrurtnsnarrurdoruIn:il{o{vrirru'rR:rrsrJru'rer' d:ufiarruqil'r0rRn'r5

turudaodrt:ant$rnttn:ugfio nrrfiorurqortrll,rflr:u rnuerinim nfoufirrsinrnu?nr:

,turorrrfirdu{NrJrrcrnr rirtt?rfinRlrc,lounauninsrn: ffinnr:rtluailEnro{rcuufimnri

ritnat#qarnrnfiturodoilaaa{ mcfi.r6irflanrunuoioqorntorfi?^o1u6'ruoirrl rioqroln

uac n aril rfl u oqizu o.rrh v srsu rfehJ

U lugntotnrrrVoruril:srvrod4.rniuhJ&nrnqrrerun::unr:sr6o lourronrrfls,r

fiuuasflonr:drudsurndou 6{fir1#nrnqnarun::urflue',,nqndorumr:rioruafiu rirhi'

finrurJ:stvtatdrduriruuafiords:fiunr:flsqfiuilavfudur.rriqrirrfin (at source) hJtdlunr:
fieturfion:rileirs r hi'irocrflunrnu?nr: rflssrrRr:ilm$oqoarun::ru ra'nnr:nlnrimdoc

eirtornr6rudnlunrrrirrinfirJarurio (end of nne) t#o{nrulururorgrudnrnigriruun drrin

nudrtsfinr:rdwdosn?ilqilqflnruruafiurorl:rrru rnrrsnr:frrinuafiuriusloqfinrra.r

4udqottutdorurflunr:vrirldrirurormrrl:wru rfaurdnnr:florfiuruan'ufiurrhrirrfinrfu

---p-€-4------e--4e I c a ra a 6 n J 40unlu{o{n15nanililil's?rnfrnlilq{qn ilnrnnilafluo1Rfl:sillilfll:?.ta-qiloufrqo 6suon

0 1 R ni s il ?u nr: nosr ns nnnlr qqrfl unffl urn: uf odn q Fu uaeanR'u srirldrir uhflfiu fl
:J:snounr:udr nanr:aoruafisuasnr:1#vrf,ns'rnrd{uri'rrfu&ri.rr.radsiofi.ruaodoru 6ndru

r dn nr:fl or riu unfiu fi uu rfu drru^nrfu rJ: v rvr sfi firuurudr rsiu luil : s rvr aarnig-

orruBnrldrirlrJrJiuldrflunqruroddodr pottotioo prevention act (p2) rdofl r,r.s. zsgg

drrilturJ:vtncdlnqsuav orr{nr:auil:vsrrrfildritir cleaner production louldrirtio,ir

cP tu nr: muuuddufl udffrnriou c?r{rildmaru druusifi ilfrnnr:rd u:frumn luladavorel

(cleanTecbnology ilfo cleaner Technology ; cr) dfrurur?unfi'ulurJsytytf,nJrrofiraud uac

C
il:srmcrounrfn flruqvrf, nduqnu #, zsqr rc2)Copyright by Mahidol University



l(
omn#{lr| undl/2

rvrnluladasorn rflunnqvr#lunr:rJiurJq'rErfiorfiarq{ rL?nr: uauflssrl?rJnr:odrs
,AA-o

siorilor rflooon'rryrt'nsrn:odrqfirJ:sfivrf;nrlrt#uJdsurfluc,osrdu#oudqn miohifitau nr:

a nrafi u dun rir ri rrfi Er6erfl u?i{nr:inurfi qnodouuncnr: aorirtdrirulunr: nfin lrln9oru1

fiudru do#unumt?udsnr:njduuuu:nerrufiorflunrrflo.rfiucrs{tfiufiuflrisdrtfio ununlt

f rriouacdrfrozuosrduuuurfirudrdouJ€mrfiuurdarirlfiriruqm'ir (n:rl:s{r'ruqadl?rnr5ru ,

ru.rJ.rJ.:t)

ulsu rsuacilfl unr:dsra?uuavYnurqrolr,dou,srdoruurft 116 n.s. zs40 - 2ssg

ft1d:uqdrdorfirnr:nauquflo.rduflcgurnr:vuan^u il:cnoufiudosfirvrnlula6finnilrca!

rfionrluYltflqrrunvoqind du{vrinurnrDriilsler^ :rrurfteriuarlunr:ldrvrnrlulnd

acorordoriol#rfionrrilrJ:cilf,olunr:tdnd.ro'rurdun'ttrdtinnr:urYtrflqrrd.rnrndoru

crorstduafiuft ariuarlunr:ifrur{srur nrrrJiurJqwtdnqn:nr:f,nsruasrvrnluln6rdonr:
ed A

oqinriqarnrilfrsrandoru (qfin:r fiqlqfioor^q ?t,2s43: 99) ornuuauTsuru:csiuil:srnfl 6{

fi mdrumunrnig orfi n:sn:rstnumraof rnnluladuasduraodoru dtdr:rudnnr:uurfio

rvrnluladavornu::qlflu unufiorurtnurqrsflduavrnnlulafiud{rrfi (fi.fl. 2i4o.2s49)

nr:rlruuorflrnmodrunr:sirsnoorvrnluladrfurjrtdrJ:vrvrsfifionarrueirur:ntunr:qndu

rirsmoo uacfiorurrilnlu lndturXnnrnnr: nfiauasdfudqunr:ldrvrnluladnr:nrfisrdacoro

rvrnlula6duriruilacrmnluladrdodqnodorolodu ludruulmruvtiusrn:,,arfil,,.,

d'orurfuf,.rrjuairuegrrnarrudaruflodrufisursrdoilriusirqil:smfl lournflrslurdo.rrf,urn:d

:srdrril:smanrsdrudqurodsr nr:drsmonrvrnlula6ddso'ro nr:rf,orurdrdrnuuasnmru

derfiolunr:udlrilqurdumndoruIan lqvrr#nfi' narraiafi' e54322123)

drfi iun:cyrr?{rqnGI'r?rRrril tdfrorilrnurJiuln:.ra9r{qndlfl ni5rurdol#aon

ndosfiuanr:un:ugfioc,oril:srvrs louft:sss s fl (r^r.nzs+r-2s4s) rJ:cnoulilfi?u 8 uenr

4 i ^ u9 v Ca - h ro io r{'ril ${lrFllr{'tilm E tgr:uut[9,t1JR150on1:qqdlilnr:ilnililanl?uq{ [1ju{r[fl91rR1141to ilavd.l

ra?runrrldrvrnIula6arulmduurilaR1?s luriaun:ruIt{{1uqndliln::il tdf,or4rulsurs

rnniula[lnrfl findasorer ehlr5uqorsrmnr:rulns (o: il I: r.muq ndlil Ri i tJ Rscvr? ?{rqafl 1il

Rr:rJ, 2s43rr: l) rnael#rfl urnde{fiotunr:daurfirufi ofl ?'rud'rillrotunr:ilcisdurotnrnqn

d'n4fl::il drfinr:oqfndd.rurndoru'hft,r#orulfiuodrrsiordournsl#firJ:sfivrfinrflq{qe
* i 4 d r b r ht r e s s d t '
In:rnr:firn'uaioqd:llrJ lduri In: i,nttmnlulaiasota,iauffiudnn11ur,u1ia1unuusit

riu oqjnrutdruro:nur'fiirnr:ldrirunrnigrfi on: v{uro:ugfi o fl ruil:srrar zs+z lnrjm'rru

drilfio:cildrrowin:fisru1roR$ulrnvnrjruqnarrn::ru'lvrurtfiofi':ursrdoru ,2s4iz7)
;
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t
rior 6nin srdu rlfl rin no'ottfr n a 'ln.r.(rnnlulainr:u?ur:drurndot) / 3

i

uonomdf,{fi milawrunrnrsnrudfi rJ:sarLnr:oilufi on::rnr:rluuildrnnluln6

dsolo orfi aorriudsu:ndoruqnarrn::il dn1Eadlilfl::rJtniqJrsrvrglnu tlasdolriufiq

rurndsrulnu iifiriauderululn:snr:drdurfiunr:muundrnnlulafiasorn (mfornnlulatnr:

mdndacorn; lunrnqndl?rnrnJ rEiu In:rnr:risraiutvtnluladasornluqoreimn::ulnu

(qncrun:rufiuru qndll4nr:ilontrilrt^alails qod'ntniiilo'n4l: rfl udul (aorriudturn

doil'lmuracdnlEsrdlfl n::rtrrisil:stnfllnu, 2541)

olofi ldori.rrlrude'irnr:d rrnnluln6acorotrJrJ:vqndldlul:tnuqontmn::u

rfu rfluhJloun?lildffl:loclosyn{I5{{luro{ nsiodNl:fimuorrdoragrsu:sgrlordol#rfin

nr:uoruiu unsrirhjldotirrsiordonfu dmorfiuilof,uilnru.ldru hi'irosrfluilofiumtil:ssr

n: rarugfiouasdrnrqrorl:rqu ilof,sanrndugrumsl:w1il nnoaounrrruf ficundtot{

il:snouRu r,rfnqru:cduffnnr: uavrlfrffinlr non01nfifi{duafiunr:t#nrrruEiruril6ol6ir

rairu drusirsr d ocfi r1#I: wru uorf,uuac'ldtirfi dnnr: tmnlu ladacsrolilld

nuiffodosflnsrlrwruqodlun:til z nrjrundnl 6o ncjruI:w, udrnudauln:s

nrlnnlula6acsrniirurfrrufinnauarrr:otunr:$cisdutotn:ulrtqrilEerdl?rR:iil uas

I:wrud'hirnsr{riaruIoruolrdu.fiunr:riua?rurvrnlulatdvoler doqilunquvrfiil?l'runr

$asil?ilorona rduuo'roo'rrsn'rin:sqRdamqnernnr:rrirulnqio{lunq{tmnilillunsuac

rJ?il or fl a dtrfl uilqntudrufi nn?'rrJd1ru'rr o lu nr: ru6o rdotornrirnarrutt?qtoufi o.rr4 tl#
durtrunr:Erfiorgr uavfiilqrrmrsdsnil.uo{ur5{{1uon0}uJlirrnrirqfrqmdn 1rur4 rduelnlrof,

2s4g-. 6) Ieruocflnsr:cdunr:usruiunrttdwrnlula6acolq $acilofiudfio^vrf;vrnsionliuorl

iunr:tdrvrnlula6acorn tudnsarsnjiuurfiuufill:ssrudhildr{rdrulo:snr: naonou

flqnrqrJe::n unsuu?yr1{nr:drrfiusrurvrnlula6acornilotl:rtruluournn uuoolnd

osf,nurnrrrufioniurou;nnaornnrirurrunrnig mdrstrutonsu aorriulwr{n:ronrufrfi

rirurdsr{esflunr:rluundrvrnlulafiavorntugrluuunr:drtfiuqru naonouilqurqila::n

lunr:riua?ru rdoflnsrrflu,,urrludurdulunr:drtairnr:uoruiurvrnlula6avornqil:s
I

{ru Esrdlmnrru rfod'rniul:qrrudldrJ:vqndld udruac&hirourJ:vqndld
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*
0'11181 flt{1tl

vadas
1.2 ?nqrl:sfl{Rlro{Rr:?orj

unrh /4

1.2.r rdof,n"rrrdunr:souiundnnr:rmnluladesorohJrJ:vqndl#tul:wru

End'nrniiil lufiudflnrl

t.z.z rdoflnsritoffudfi fl asionr:uoilirudnnr:rnnluladasoro'hlrJ:rqndldlu

I: rsruqna'rfi RsmJ lududflnnl

13 n:suuuafioluorr?ffg

ffi 6'ut6'drmunil of,udnrsrirnsfi 6nifl asionr: uorufum dnnr:tvroluladasorolrJ

rJ:vgndl#1ul:wruqnd'r?rnrrilflosflu?rar::v6'uqs 'lduri iloftinrulul:wru dtrJ:cnou

das 2 dau do fl ofiudrur;nnadrunarrufrduariurvrnlula6acorouasfrsuno^iifisis

rvrnluladassrn ilordrrwruf,u?nr::cduduuaufiruvruf,u?mr:rvrYuqrtsrunciloffunrslu

l:wrudrudur lduri ulsurunrqnffinaln{orlrssru nrrif,urmcnlforiorurdrunr:flstfiu

uafiumrl:{{'nJ nr:ff0fir:cuilil'ler:s'rud'rna tso gooo ufo Iso 14000 nr:ldiunr:ri'r

te?rurnnlula6asoroluln:rnr:ryrnluladesornsiruffiilfi nfl ?'rrJdrrll:olunltudtdu nr:
C q vtsls 4 s s 4 | - | q - '
frilfnsruldirnr:f,noururmnluladdsoro, ruil:cilroyunrir4ulunr:fronr:e;omrnfrt

rurndorl:wru nr:rfluarurfinnrjuniorru:rurduafilryrnluladasorn uncilofisdnrn'irosfi

6vrf;nnsionr:soruiu6nilo6'uds flqfrsornnruuonl:s{ru tduri nmrudnltni?odouornmilrs
s yd

{1u 5g ttasfl 'rsrcrlruuurruInuqnnamiomriru{r'ruR'ruuon

u u no'r o d f,q16riril o ffu n arrf, ua srTf,u nsr'rfi srfiuur nlu ladasornr osdr rvru ff

u?ur::sdrdururflnsrdvrf;vradrirosfisisnr:uoruiuudnnr:rvrnIula6asorErnhJrJ:vgndld

ludeuvru{u?ilr::cdildu dru druanrlunrnfi t-t

*
Copyright by Mahidol University



*
rier fi ninora's lrtrin srdoufi n a rn.u.(rnnlulatnrru?tr:dttnndol) I s

t

RrrsoilYililfrnnr:rnalulaiiss ol o

'hlrhuqnofl fl ulr{{rilqncnil Rt:n

llo{fi'?unu{u?nrr:vfiuqt

ilod'snrsuonl:s{ru

nr'tudnr:s,:?o6toil q$a olnrriautruig

n'lrldnr:rdrd ul mlntlqnnomlomriau{luRluuorl

ffi#;i;

I

I

-uIuuroflrrRt:nam

- nr:r{r:suunio'ldfu nr:iu:otrurnrgu lfio9000

uncftrio Isor4ooo

- nrrifruuasmf s#fl urdrunrrllolfiuuafiu toll:1flil
-nrr'ldr{rdailIncsnutnnlulatacornri'lunr*l6nnarl

erur:olunr:rrchfru

- nrsdnrinrruldYunr:fl nourtrvrnlulaftlso'ln

- suil:curiltunrr frnnrrquontuutdctt'tndsilIrqtru

- nr:tfl ucurBnntiumf orru:rurdorfiurvrnlulatecorn

fl oft idrunarilfuavriaun6tosfraunufru?nrt:rduga

- narru$rdoafi'urnnlulnicsoro

- rirnrnddfi cio rvr nlulafi assrn

fl offudrunarru$rarfinunfi tos6'arrnu{u?fi r::sfrudu

- narrufrdorfiurmnlula6ecorn

- tmrnddfi ciorilnlulafi agorn

nr: uoiliilr,r dn nrt tnn Iu In?rac o rn

'hhlrv qndl#tulrwruqnarnn::n

t otdruvru {:r?n rr rcdudu

t

jaoao
nrnfr t-l R:oljltlt?rl9 tun15?ou
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^. olnn dE{1u

1.4 .r|oumnRr:f,nur

.-A .ia
1.4.1lftfirflRsr

ilndl / 6

dnsrl: rsruEsrdl?rnrrilluft rninnq{ryrfl rur4riln:uasil?ilotcma6n s fr{fi io'ld
uri un:rJgru uunq6 d{nrilni d{m:il:mffi uavilqillrfi firJ:snnEodlfln::iln1il{o{a

rdordufloqI:.rqrufirdrdrruIn:snr:rvrnluIndasornEirurfirfionrrrucrrur:ntunr:udsdu

fl o{nrillr{{luEsrdriln::ru (firmrn u 2s42-Nu1uu zs43) fi l#rfl unrjruf,nur ilaslrsnud

hildr{rduln:snr:q tft hildrj:sgndldrvrnluladesors) 6orfl unrirun?ilelu

(r) nriildnsr 1l:srruqnfl ?rn55ildrJ:vqndldrvrnlula6asoroudalulns{n'ri"t)

lunqumnr uacil?ililEra rfrudrotirl:wrutunrjilfinurd go u?it

p; n cjr nruqil ul01n5 lsdol: $rrudldiuerlqrnt#rk cnsufi 0 n'rr 0l duiJ x+z

c,osnrilI:r{1ilqnilmn::ru ffif,uldnr:riruururo'rs0{ (Ihrposive sampling) drurul:wrutu

nrjrunruqrd go ,,?io lnsrnorq{lunr:rinrdonlrq{rudocilrurtffif,u ocl#nrrildrd'qlunrr

rTndonnrildrdu siolrj dfi o
* , ,e- drfl 'r uasil:smmqndl?rRrnJrdurfiu fi drl:rsrutuffsr.rinrdurfiufiulrr

srulunrilflnur

- dsr:rnr:fl6fl1ndr6usfiu

- finr:rflrfion:mJEilnlvrodrrtnotilonroo'lduri sa, cMp, TeM, Iso9000,

rso rgooo r.rfs rso l4ooo

taeilzsrtffifinsr

r.4.2.r nr rfi nu r rfi srj?ur ar

il: csrn:rfl rnilrudrcf,nsrlur8srJ?uarfi z n{ruI:wru duoornnr:if,unf.r

dduoolrflnsrn'r:usilfundnnr:rnnluladasorntrJrJ:vqndld

t) nrjruf,nur rfi u{o4nlouldurudrunruaf lounr:riuuluttluo{ (Purposive

sampting) fiuqnnadrflurr''luvru{u?rr::vduq{qn I nu unsdaurnum.:nuimr:1u:sdudu

t
t nu fifiunurnudnlufirHrurnnlulatacorn (cr ream):ailrflul:ssluas 2 nu
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+

riarfintnsrdo uilrinsra-srfrna rn.l.0nnlulainrruStr:'6irurndol) I z

2) nrjun'ruqru ffi rL{oryalsruurufrunruof Inurorcorlussdiluluilru 6osr'a

nvru{u?ur::vrTuqrqn I nu rrnsd?uvrufru?rar::srTudu 1 nu dfilsrurdur{o.rfiunr:

u?nr: ffnnr: qamrurirsl rtavnnfonr:finnr:fittt:odorunrulul:wru

1.4 2.2 nr :? ffurr^.rq olrf ltil

I n u frru n r s airfi r dn q n n n fi fi q or a ru rio' rfl u fr d rd u r {o r t u : s rTu u I u u r u lr 6o
.t

:vdurl6'rin^rosmdruuufifiuvrlrritunr:muund riste?runr:rJ:vqndldrnnrluladesorn

oirrl fiu rdu milrurrunrnig uas/ufoaorriu6a:sEro.rigddua{orfiinr:drrunuluurs
,'araSSar,eAqaojc

rua& u?.rl.r{'ru R r Rr i ilnrr riqra?ilrnn IuIn6acsro eorriu nrr sRU'r [u n1: ?o uurd u : cdu

ruurinurdudrdur{o.rludrunr:r€oun'ridou mr:tffurdsrf,urvrnlula6rdodsurndsrulurf,s

?mnuunsnr:rlg^ri6 rirunrnrsnnurfu,flunrjrurd'louudfitJrraunrraflunrrfirrTu

il:sarurru:sn'irdgfiuqocrl?rnrriltufirn::udrudsurndoru$acrnolula6acorn rfludu

r.4s :sssr?urdlfloott6iosr?ffg

,rur,ruld1#1unr:flnsriflu urisoonrfl udrdudunr:drru-unr:r.ftriloficmrj ft if
99,v!,av@ostaai

- luduoounlsel{rl,r?flo?0u ynlvr?u?::orfl:nJ rraonouffnfirln:'rdrr?yru'rlrrrlrD

ldr:ar:sm'i1{ ilflilnil zs+g 6s fiunuzslg

- firnr:nocsurJ:sfivriRlrrlo{ulJlldollolru srnooourfiu{oryarfiuJiruror:sndrs
4aA

reioil ruil1nil 0{ Ea'rnil 2544

- dlfiunr:dunruafrfisdn tusirqfiou fr rurnru - iluatuu zsu

-5 ?ll:?rJuacil: silrap{a{orya aqrJuauirn: rvffl anrrifrs lu:cf ir{r6ou fiu uruu

6s f,urrnil zsq4

{
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olno1 dE{1!

r.s daurjdilf,lunrrift,

undr I s

f S.f frernJr6a:v gnOependent Variables)

il:snoudeu

t) ilofiunrulul:wru

t.t) ilof,uriruqnna'lftui

- nrrrufrdurriurnnluladacornro.rdeuvrufru?r,rr::vduqr

- n arru frd uafiurnn Iu ladasorozu o.r n'ruvru {u?nr: : s 6'udu

- r{su nfi dfi si ervrnrlulnfiacorn cr osdruvru fru?m r: : vdu gr

- rf,su n 6dfr sisrm n lulaiias srnrordruvru fru?u r:: s dudu

r.z) ilof,udu1nrulul:rmu lduri

- uluurun'r{fl1:narailsrT:rrru

- nr:f,nfirmfoldnr:iu5o{rslluru1erig1ud1fla Iso 9000 uacnafs Iso 14000

It - nr:if,unasrVsurdrunr:florfluruan-uqrorfrtsru

- nr: l6darutulsr:qnr:tnn1ula6acorndaurn^ufi nnarrueirur:olunr:udrrTu
lv- nlrnfl unuuldiunr:flnor:rrnnluladacorel

- tuil:cilrarlunr:f,nnriqilRT{rrnsfisuandoruI:wru

- nr:rfl uaur8nnrjrurfosrururdurrYurvrnluln6dso'ro

z) ilofrunruuonl:eqru ldlri
- otrudlt o'r:er:?ndoud.rurndoruornig

- nr'n dluor:rdrrdurusilolnqnnailfouriauqruRluuoR

f .S: fi'arnJ:orrru @ependent Variables)

1) nrtuoiliunr:drrfinnrlvrnlula6asornlilil:uqnoildlulr{.:luEodlrtR:mJ

t o r oTrumu {r?m r:: ; du qr

2) nlsuoiliunr:f rudnnr:tmerlula6acorn'lilrhvqndl#lul:wruqord'l?tR:rfJ

r o.r dauvr u {u?n rr r s dudu

il
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+
riarfi ninordo mrinordorfi na

A GI Ag
1.6 flililgrf, rld llrn'lr?otl

r.o.r rlloftinrslul:ssru

rn.l.(rnnluTa?nrsuifi r:fr t rtndst) / g

\+

aufigrud t) druvru{u?rnr::vdlqsiifi narrufrdurfiitvrnlulndavorsrruln rtns

fifrnunfir8qurndofidnnr:rflnlula6ecornlu:vrTuqt 0suotrilrnl:rJ:vqndldrvrnlulad

dsolo urnn'irdruvru{u?rr::vduqsdfinrufi?ourfiurfiirvrnluln6acorn uacfifisunfi

sioildnnruvrnlula6esornlu:sdudr l

arurfigrud z) deuvrufru?nr::sdududfi nmrufrdurfiutmnluladasornurnuac

fifisunfirfiqilaneioildnnr:rnnluIn6esorolu:aduqt osuoiliuRlrrJ:rgndl#ryrnlula6

dsola rurnn'irdauvrufrl?rr::cdududiinrrrufrduefrurvrnluladacorn#ou uasfivTounfi

sioil dnnr: ryr nrluladacorsrlur s dusir

arurufigrud 3) druvrufluinrr:;duqrlul:{sruEgGrlilnssruddarln:lnr:

rvrnluladavorgrEirurfirfionarruarrur:olunr:ud.rdu fruluurunxnr:narntudnussnr:

r.r6nrderiroon fiurins'tudldiunr:ourumnlulafiassro finrrr4rnfoldnuiu:o{Hsllrr

rJ'rsrig'ril rso9000 uac/fl€o Isor4000 rfluarur8nril:lrdu:fiurvrnluladasorn fisliltutfls
c v o A I s a ae' 4 -er"-'' !/' -'' - -2t- v
rdr,:rIilnr:dnnr:qomrililacdqttao60il t5{{1u IJR'r5?0uuas/?l5oilollJ'lo1un1:il0{nilil4

fiu rsfiuur}lulunr:soruiumdnnr:ryrnlula6asomlrJrJ:vqndl# urnn'ir druvrufru?nrt

:vrTuqsluIro.'n,dhilddrruln:rnr:rnnlula6asoro.ri:urfirufinnrrruarrur:olunrruciq{u

fiulsurunrrnr:sraroludnuorcnr:nfinrdoclruluil:stmsffiusodrqdur 'hifirorrinqrudldyu

fl'r;orJmr?rnlula6asorn hifinufrsrri'r:ullllruler:gm Iso9000 unslsot4000 hild'rflu

aurfinsru:rurdurfiurvroluladacorn wil:srururduarYunr:ffonliqfln'tnuasfirurodsul:'t

sruhifi mfofi rlou uachifi nr:?ffsunsmforYruurdrunr:fl o.rriuruafiulnltau

r.6J rloffemrsuonft{cru

aruruor'grufi a) druvrufru?nr::vduqrlul:sqrufi fi nerru61un1:qnnt?0douil'tn
9: r.rt

ni't z niqeiofl uasfinrrrudtunr:r{rrduilsil0lnqnnaufsuriru{'nln'luuonftud r nf,sdsfl

duhJ osfr6vrf;nasionr:uoruirrdnnr:rnnlula6asornrJ:vqndld rurnn'irdatvru{uiur:

,t Copyright by Mahidol University



lfr
srnsr dis'rr unrh I to

:vrTuqrlul:smufinarild1uo'rrqnr:roaol'hirfiu r-z nfseiofl uasnlildlunr:rchdousu

ornqnnaufouilrutrunruuonkirfiu t-t o9odufl

r.z rudo'ttdros'ldYuornnr:?ffct

t.?. 1 yrsllldusdrnr:uorufuuasilofrufi fi flnsionr:usuiunr:ldrvrnluladecorel

orn I:r.rrudldrJ: vqneild unsl:r.rrudaohildrf v qndl#rvrnlula6acoro

1 r.7.2 1d'o?orynrif,'ordudrflurJ:vlusrfsisn'rr?1.rurluaqta?runr:f rmdnnr:

rvrnluln6asoronhJrJ:vqndlddru iln'rnqnilfi R::u

r.s fi sru ffn riii idsr{odunrr?ffg

nr:rhvqndl#rvrnluTnddsolo rrursdr nr:ilrudnnr:rvrnlulndacornlilldlns

drrfiunr:sr',uduruudurduoirsl nnonouiin'rr?'r{u?{u{'ruuasirnmsrfnrrurflu'hJld rdo

rudhrJiurJqrfi on::runrutul:rtru"ludldolonr:n:aoil:vru'ul{rrdr* 
ncjrunruqru ururuds nrjruI:rrruqndrfinirrudaodrrdhitd'rc?rdeilIn:snr:

rmnlu ladacorndrurfi uiinnnruarrur:olunrlrdsduzuo{n:ruI:tnuqod'n4n5trl

nrjruflnur rruruds nrjruI:snuqarll?rR:5ildrodt dr{rdrulnrsnr:tmnlulad

acorodrurfirufionlueirur:olunr:udrdurorn:ruf:struqn6niln::il (fiturnr 2542 -
ruursu 2543) rll{rn9s orrl#r€unuyru qnnnrrnl:wrunriruflnurlun:fifinrirrn'.riloffudrflu

ilruqnna usiosilurudsl:rsru dof,nsrfl ofirrdrfl uildrusrorl:tsru

druvr u fruiu r: : vriuqt n rur sdr frrl?n r: : v du d fi druro sYnfi u lolu: cduuluuru

crorl:qsru ilfosTaumu drodrrl:fisrruduoqifrururoosr{n:drlnqjrurnrlouurilmu (ut
orr{nrsrofi{u?rr::vdunarr d'rufi16' nr:iffudostoldrira'r flu?rarr:vduqrl lduri

il:crrun::ilR'rr n::rrnr:ffffnnr: mio {f,nnr:Ixrru tn:ddtdiuruoumrurutflusiaumu

drrfiunr:uvru) nfodrsqr{n:cruro#n {ffonr:I:qsruorotilunurdurf,ufru?mml:rsrufi'ld

rYauvru{rL?ur::sdrdu rmudr'ffinn#liiu?rnr:f,nnr: rfl udanarttosrvdl

rJfiffifiu:rduu?trr:dq.:{lutrJ oroosdtrmrir flffonr:nhu {ffonr:unrun flriru ufonfntru

ii'ldYuuuuururulfrflufiruvru niooroosrflufrffonr:I:wru luursn:fifififrrroruuuaou
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ilg|cnn?n0140 !ill?n0140!ilnat m.r.(rnnlula6nrru3urr6iqnndor) I I I

t

oril{o,q:sduu?mr:drumrl.rq.rn'irfrffnR'r:f :{{ru frf,ornr:I:smudlil15oderfl udruvrufl

u?nr: :sduduld dsfi ocduf,uqrurnosrin:niurdsrriufi nrirrhjuda

nr:rir:srnfldYunr:iuro{r ISo gooo nio Iso 14000 sdrsfiou I uler:glu ilillu

6.r nr:dl:wrufinr:drrfrunr: rfo ldilnr:ir.r:osurflrg1uislrl, Iso9000 ude racnrfo

luuotvtfiurfiuldfinr:r{lfiunr:rio'ldiunr:iuro{rrJ'rerig'rilisrlrl Iso taooo ud: Inunr:

flnurif,udovurjtrflu I:r.rrudoqj:su'iNdrrfiunr:fir:suunfotdYuso{sslrrmlerisru

ISo9000 uacluis Iso 14000 fiunrjruiihifinr:fiorir:suuilln:glnEndliln::uotoouo

nr:tfl uarurfinnrjrurfi uafirLrnnluladdsolo murufrs n'rtdlrooruu?rdrrurfl u

erur8nncjruuisruru dilmil mfeln:mrtdti'rfion:rilrdurfiilrnnluladasorn rdu nrjru

nerrudarufio:srirrorrfn:r{orulonsuunvncjruqnarr,rnr:illnurdodurandoru 0N croup)

rfludu

nr:dtufnsrur{rflufNnou:rurnnlula6ecsrn %urudq nrrdqou'tn:c,o{I:wru

rnu niotrirnslftfidrunrrflnou:urduefiurvrnlulndesorn hi'irosrflundnqo:niorir{od

f,nduleronil:strunruuon ras/fi?sl:rsrufrnror rnhrflu finrrds uachifinr:dqr{fn.rru

r{riunr:fl nou: rurnn lu lafiessrn

nr:uoiliuildnnrrtnnTuladcsorotlrJwqndldlul:$ruqndl?rn3ril ililrun*s

nerufi nuiu rforffsu n6lu nrtu:ncr o{qnna ludnunrcduludausionr:srf,uma'Rnr:

rvrnluladacsro'lililiutdlufion::runrrrJfrrifurululrw'rilqnd1mn5m, nlilRrsu?unlt

uoiliu r ciu 6o #unerruf rfunr:grlo cfunr:dnfiulo dunr:rir'lrJlduacduiiudunr:ld
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lrltii 2

ltllTl?1{?lif,lR55il

R'r: yr rJ vr ?u ?i : arnr r tJ dbrJr rouu nr:iffu lfi rriqffolr rsontfl u #r{ooirs 1 dt

siolilff

2.1 uurfi.nrdurfiunr: uoruiu

2.2 n?'ril?rulCIrtacildnnr:c,ostvrnluladdsolo

2.3 rJ:clurd{osnr:il:vqndldrvrnluladasorn

z.+ fion:rrudrdudunr:d{re?ililacrfluufldrvrnlula6asorotusirqrj:srmsunstuil:stvts

lvrs

Y 2.s n:ddasdrqm{nr:1#rnnluladacoto trasrunil:clusfdldf,il

2.6 uluursdrdurriunr:ritra?runr:ldrvrolula6asorsr

2.7 In:snr:tnnluladacorodaurdlfi on?1ild'ttJ't:otunr:udmYu

2.8 sruiffudrdur{st

I

z.r uuafiorfisaffunr:soruYu

2.1.1 n?1N?tSngrO{RrrSrOilYU

soy{ ua u d ua c rofi a (Hovlaod and Janis, 19 59 : 4)nrirlir nr: uoruiurfurfl u Rt su?u

nr:fiosrirbJqinrrrurfiolu;isdtd;rdrf,orflun:ru.un',rd,findulu6nto nrurdqornldir

er:trJn:v{'u1t{rfionruaulo ud:flYuar:nsGin:rruuruluruuulrtf, rfirlfir{rlouloduou
& ^ e -o A itnY-

fl 5 gil{tnqnflunn tuclitvt lo:lJ

*
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t

il8!fi n?n01a0 !il1?n0'lnol|ilnn rn.ru.(rnnlula?nrcuir,ir:drrradou) I tg

4d
0050 tOil v'loarnof (George M. Foster, t973: 146-l+z) nrilll{'h nffidiliss1slJ

rSouflnunr:dnur d1il1:or,:ruruldlosriruriunr:ilf nr:uoruiutcffiodunrnldfinr:r€uu

fda udere r un s n l: r:^ url fifu ov ldnn fi oiorfi oq nn arfuldvroaosrJ fr ffi rdorqr rud lo udadrdq

rJ : vdufriuarrr: crtdrJ:cluryfurirrrtd rrrft ndrar4udsdsrJ:vdufrfu

t s fulnri uav tt qrufl ad (tnornate and Bloomfie ld, 197 9 : z) ldnrir:'irnr: oo r iu
rflunr:n:vrirrdofiosiurornfororfiruuoudolrdfifrr0uoculd dsnr:iurorrfurflu'hJfiru

n:rrunslouas$oillo ufsrflunr:n:sfirdnnarrTuudr nisrirdrunmrurdodo rdunr:uoruiu

nqufi nrrrun?rrfu aol'rrdooruiu

qu?uvrf frd (x+2, og) r# u drnrr soruiurfl u nrsil?u fl r: vrrsin hd rirunr: r?uuf

rdurfiil6islildr uacnoaoqr:rhJ:Jg^rin' rdouludrrflunaddufinnr:uor.riutudotfur Inu

: socnarlunr:dnfiutououiuorofi uraarrfl ufl 1

uq€ fin: fuurqrJfi e5 422 so) aqrJnerilil illuflo{r Rr: uoruiudr rfl u nr suau n'r: vr'r{

nerilfiocrsrttrooudfi riunrriuf6isharft mfonr:nJduuurJartnl udrrirmrd.rhnril nfonr:

nJ6uuurJarrfulrJldr,rforJfrri6 ildqorndfior:onudrdrrflunaduasrfinrJrclurfdoqilro{

eqrJtd'h nr: usruiurfl iln5&u?unr:nr: dnfrulozuou;nna lunr:iufl 6uuf uav
o o A o A 4 d d I d r !r I ra6 a 09

uou:lJlJ'.lro1d$ tod{?tlt{rvtour?tu?lnn?1 tuila:Jgtilto [s

2.12 n?ril?nrrsrosufrno::u

rsr 6 uuftund (Bamett t953: 7) ldnrirrd{fl?rililil1ul,oquinnr:ildr iinrrru

uillun:oilnqrufisrfasnroirq odrsn{Nc,:rq orotfluuurfiolnrinfofirhnridroufiuld

uasdrrTalddrurj:sarvrdruficrft#r rnctrieiilr:odufiatddeuil:carmdilriarf.nt''r ,.uriu

firfluuuryrq6n::runuul:vnq6orril:cilild{nil rJ:snnrd {sur::ru naoooufiril:vduf
q I y jr,r,al e Uy r A 4 a -e C d1 A q r .i^ C
n4u1 uaunrun truruu{nq lduri narrurfio n?ruuonn'n n?rilf,f,ilrl qu{nlur:ot turu1 frfinru

nruluonloflo{qnna
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*

tot?oit:yr r6ruI:roofa (Everette M. Rogers, l97l 75) tdrirnuonalil?mJ'ruflo{

uinn::u'ir nilrudr narrufisrlnridrturir,rio:Jq^rio^nr:},rridarurfinlufr.rnrunludrrflu{os

luriuasrj:snoudru z o.rr{rj:snol 6o rirudrflunrrrufin (an Idea component) uasrirufi

rfluiorquiogrJdr.r (An object component) u{nn::ild fiusiose{il:snoudrflurfiu{n?1iln^o

rfiusodrstdua ocldfilnr:uorflutudnuatsilotfiqdnuoi (symbolio Decision) tduuuanrrru

fi onr nr:ilnn: o{ dvr fr sir{r
I

I:roofe unrgrunno{ (Rogers aod Shoemaker, l97L: 19) ldlfnrrruruluflo{t

uisrn::u'[{'ir uinn::r mrurudroerrufie nr:rlg^ffi nfefiqilosdqnnaiuf irrflurortmri hi
'irnrrrufiorfuosrflumslurir?smfohi InsfunarFruduromr:nurafoldnrruinriufisrru

uoiduo{fiunr:dqnnaiuf,drdufurfluc,o{lildlnunarunluqro{qnnaro{ dqocriiurndo{do

fiutonrrnoilduo{i,o{rJooudfidudsrfu drqnnaulu'irssl:rfludrtraridrfiiusrurso dutfu

fiosrfluuisrni:il n?1ilililrursruisrn::ruhidrrfludsqrflunaruf,luri qnnaolooufinrrtrf

rdsafiud'rdtfluuisrn::urfuul,d. usifisld'l61f,nurrfi'suno^tufisnr{dsouilfo'hisousisd.l

tiu mio&hi'lduoruil uforJfrrarlutiutfu narrulvrriroruiqn::usrorfludordrdsrfiu

narufl vTsuofi mfsnr:dnfiuto narruluriroquiqn:rildsrorflulrJldrfiuqfierrur,.ulndo

usirfionariln'nnr:rJg^ri6 ufedrrortrrirucirrfuldirnr:uoruTurirbJrJfrrifiodr.rn{x{?1{

rudrfi srm rirrfufi o srfl uqorilnfir : : ru or

rugi frvr:fuurqrJfi Qsqz:+e) aqrJl{'ir uisrn:rruililrudr n?lun^n nr:n:cfir Ar

tot trfoduJ:vfiufduoinvqnnafiodr rfl uriorlnririodrtrri

eqrJld'ir uinn::u rfl uiiodqonaniudlfl ufirlnri hijrosrfl unerrufinlmri dr

to{ R'rrR:urfi rturi rfi rl#rfi nnr:uJd uulurjr ludrnru

2.1.3 of su?un1:soilYuuflnn::il

fl: s lJ?ufl 'r: usruiuu isrn: :ru 6onrsu'lu nrrdsrfr u 1olu nr: usrJiluiorJfr rar

uinn::il rflun:curunrrd,fir,duluaruordqnnaosdoviruduilfo:cuvoirs 1 sft,rri,fur,rn
tfr
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il

riorfinivrsrds utrinordouu'na ?n.1.(rnnluladmsil?ilrcdlilrndsl) I ts

ii f rdo r r f o fi n rr ru frfi u a tir u {sr n : : ru bJ o u dr cfu 6'n fi u l o ii n s u o ru Yl u 6o rJ g'rat u irr n : : t
o I a J 4 v q a q io

uaclufi qndsqiunr:8u Uunr:dofr ulofr r4rlrJuda

lufl tggg l:roofe (Everrette M. Rogers, 1983: 163 - 175\ tdrauon:cil?un1:del

fiulodrduefiuuinn:ril louilYurjrs0lnrru?n?'rru6nr6rurduafiun:staunr:uoruiudrausl{

lufl n.s. tgzl d{fid?uqqrj{?ril1urnco1#uurnnrufioh,ni d1il1:oofrlnurlqfin:iilnr:sTqfiu

lororqnnalunr:uouinr6ohiuoruiluisrn::runldru'todu ,,uro:r,irodu n:sil?lrR't:sTnfiu

tlordsatiuuigrn::ufi s ciunou dsd
?. er - c d e -- A^--- ^^y--!^r-a- o

t) 6[un?rilf, (Knowledse) rfl unr:6ruduro{nrsu?uoltduqoouiufdrfi u5nn::ru

rfindu rasf,nsrmr{oryarfirurfiu rdonnur{rlordurfiuuisrn::iltfu narrufludufirnitldrflu

r rJ:sr,nvr 6o

r.r) nrrruf,'irfi uisrn::rurfisrduudr uavfldruiornr:rurfurirr,rrirdoclrtdfirs

r.zy nrtuflddrrfl udrriunffi lduinn::uriuldoti, qndot

r.r) nrrruffi rdurrirudnnr: n4rnnre{tosuion:rtr dwiesttTtduifl n:ril ou

u::qruntd

tuoiuruuif fi ur.rnufi fr nerruffrfi urfiuuisrnr:ilfiudr usirdor#u'iruinn::urfutri

rfiu:{or ufobjrflurJ:clusf nrrrn^nrdurfiriuisrn::ilrfuurnqruqirfiusoiudkidruhlqicfu
j
ou1

z1 ffunr: gslo @ersuasiool rfl uriud tfi u:fiu or : u of rrac?irfi n arrufdnmsrtr n n a'ir

r#udasrfs'hirfiudas ryourfo1risouuinn::uodrsl: unstfiuqarrirtsluinn:turnfshi

odr.rl: luoiudqooaocil:cffiuqardnuorvrotu{nn::ild'l0e6nr:6n?1il?tttlu'ttoscirrar:

ufo{oryadTdiuur,,urqoouorro'tfi

dru l:roofa tdddrdoqnnnlosrnrnrrvr;nnnluvlosdu osfidvrfiflailrnsioflerufdntou rnio

hisouuisr n : : il i,o{ q n fl a

e",aadrJAqAGl.vAllre
g) ffunr:sr'ofrulo @ecision) rfl ufiufi qnnasTofr ulndrosuorufuilf onhiuoilfu

u5on: : ru dru rnnrfi nrrrufdurfruuinn: :r fi oarrufdnrourncrduil: slusdilosuiqn: : rJ

riurrrfiosfisrfiutouoiliu lunrsn:sfiu{rililrntcrrhifioatrfrfiusnotdutfiuuSon::rurfu

nfofin:rrufdnhiryouhiufluqorriuoruinnr:ilrfu Hrfiocdnfiulohiusriu qf,iiduAfuii

*
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qnnafi 0'Holrtaoonmrstdondnrn'irtvrirl#u::q,fl 'tnu'tuddol{ uuoolod8.eoendosfiu

d 6r'r u s vn{ rm u g fi o ua s ds n il r so,r'r,.u rto cJ u il t : : il tii uil rJ : c rn d6 o d. u oiu iift mi s q n n n

oonldrfl u z nrju fio nriuduoiliuu{nn:ru rmvnrirudhiuoiliuu{nn: :il

4) fiunr:rirhflf Gmptementafron) tfl unr:f ruinn::illilldtueorunrtoio?t

rdsdumdrs,oudrnfioilunasardutuuion::ruuaca$rsflertriulolunr:uoiliudor::siolil

O funrriiuffunrtlf (conrmadon)

*

ra?rurfioariuequnr:dnfiulocrorsru dr#o4adldurariuaqudoqarfiru rcrrfioctriuJdou

rurJawqfin::ru mrn{sr;adldrurdou$sflu{oqardru fisrofinr:nJduuurJamqo^n::ru ndrado

nrjldrnuuoruiru{Ero::rfiororilduuurJaslrJlrisorufuuinn::il uavnrirdhisoiliu

uisrn::ilfi oronjduurfl uusilYuuinn::rutunruuft 'ld

druilnr:donlofud ffiffurdentdnssu?ilnliusniuuinn::ilcrsql:tosfa lufl

n.d. 1983 rflurndsrfiotunrrdnurnr:uoriunr:ldrnnluladasorod.rdorfluuinnr:ru

drrill:wluqodlrlnirr louf,nslenilnisu?uo,rrio t tfu dHnrirarrdrtdu rfiol#vr:ru

ruurl#runuuoiliuu{nn::rtoqil:ssrn:drsdNrft z nrju

z.r.l iloffsiiriisadorfruRrrssruYuuflcrnttil

I:roofauasgrrunrnof (Rogers and shoemaker, 19?l : 185-19r) ldnriradsiloffudfi

s{agisn:silrunr:usuiuuinn::il'irrl:snouhl6ru + dnuarc 6s

t) ffaurhdrdsa{o.rffufrYuuflnn:ril (Receiver variaule) il:cnsudru qnfin

dnsarcrirude (personatity CharacteristicO duldrrri nr:6ofu rdsd'uriufi{nrutfiu fir{guno'ii

fisionrrrilduu$ila{ fin'rrrucrrur:ororlonrrurkilor:t rflufrfinrqr.raduasfir{suno^ddsionr:

flnur

z) rloffsrdrurcuuffrnu (social variable) :suufisnruilrvnol'l:Jfirulo:ta#rcclo.l

firnil (sociat stnrcture) du,o^rdu,nrrcailrfinrot:st-ludlntfigruvufodrttrjltrnndNfiu rfir

l#{fidrumr.irgrndrfifivrf;knr:{iioqilugruvdruuilqdrn'ir uncnroilit'irrirdsrfutcfinr:

^ ilrhJrJg'ffildrflunndrrio In:ra$rrrosdrnruorofidnuorsrfsfirflunxnr:unshirflum'r.1fl'li
*r
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usilil'jrln:sa9r{c,o{drnil0sfifinuarcodrrl:finril In:qa$r{tosdrnrufrfrdvrnvrnoiovrqo'
/o@

R::ilfl0{ilUUU tUd{nil

il0ff udru:vuudsnrudfi 6vrr^nasiov{q6n::ru1un15uoiliililio:J4^taruiorRs:ilil0{

qnnaldrrri u:rvTorgruro{d{nil (social syste,m Norm) dusr^rr:ilsisnr:finq6n:tu,fiootuu

(Tolerance of Devianey) ltau4iillnl:to{nffidodt: (Commrmication Integration)

r; qorffnuors{o{uinn::u'lusrernrm.r{fiovlfuflnntfl (Perceive Characteristic)

Ioufior:onu{srn::ildut ludrusirs 1 s rhvnr: 6o

g. t ) nnu tdnJi surfi s ffi uu (Relative .Advantage) 6o nr: d {iuuisrn: : ruriu fi n

'iruinn::ilrfudn'ir fi rJrslusrirurnn'irnrrrufisrir dsrir uio?firJfrffinrru

g.2) narurdlfi'uld (compatibiliry) 6o nr:ii fluoiliuuinn:: rufi nriof,dndr

uis,nr:urfuhjfi auduldufor{rfiuldn'urirfiuil rj:caunr:afluodn o.ludurlodrnru inru

r : : ru r or frfiruisrnrnrrfu

33) nrrru qir urn mf on rrruadududou (complexity) 6o nr: d flf,uu in n: : ru f,
4 | q J r q,a r o n rogl I d I q
dn'iruinn::rufuurnurinr:r{rto nnsurnsisnrnirhJt# urnqiturnrlRfrnnuriR't:uorufu

34) n?1ilfrrrur:o1unr:rirhjvroasrldld trrirrrrlryl 6o narruarrurrndr
I

uisrn::ilduhJvrorao{tdturJ?ruraudn r ld octdiunr:uorriur$endruinnrtudhia'turro

rirhjvreao.rl#ld

3.5) n?TJdrrur:olunr:drrnsrld (observabiliry) fl n{oquinn::urfl udtd

d1ru'rr€rruo.rrtluld Iouarurfinnrutu:cuudrnil

l) dosnrtnrtfisrsisdoa'rt (communication chaonel) tflurndslfiouioiinr:fi

uinnr:iltfiun'r{o'rRu?rri.rrirru^q'lilftfriuuinn::ru urisrflu z il:cmn 6osiosar:il?a$iltrac

dorar::cr,rdrsqnnn Insfisorar:uraryuiirJ:sfivrBnrillunr:rfluundnrrrufrdurfiu

uisrn::ru riausiosar::vrhrqnnafirhcfinf;nrururnlunr:dol#rfinfiaunsr'misnJduu

ruilar fisu n fr rd urfiu nr : uo iliuu {nn : : il

i-.r--irrvvllada-rd
uoR0lfluu{lJtJ00uvrd{t?.taoofl't;uotJtlJlJ?9tR5:il$'l ?f 50t5?oR 3 u:sR15 no

(Rogers and Shoemaker, 197 l: 185-l9l)

1) dorunrflnr{rfl :Hgfioilac#{nil dr{uoruiuuisrn::xlfi nr:finurq'r figruv

+

nrrta:ugfiouavdrnruqr nfurioqrns.rlufiinrfiurdurgrurmrrdrnruqrr,SurJ:snoufil

Copyright by Mahidol University



o]Yl01 fl5{t1ll nun?il?rc8lRttrJ / l8

uisrn::ildufinerruaonndorfrufiin osrfionr:uouiuuion::ruldr$endrfrdlfiiunr:flnsrrur

rlou dougruclud'sflu

zy qorffnuorvmsqnhnnrrr tlooudfi o'rrruriuariu ovtfl urlnnadfi nrrrufionrrru

,6u,,uruuuiutufirtrnri "t rrndtnrunrsuonurldtufi?srnutol

sy rnq fi nr:ru1unr:dsar: rfl u dt drdqd eieulfi'niu 6qn'l: uoiliuuinn:: uri a

n'ir drr;nnafinq6n::uftd 6ofirieudrrulufisnruunsrfluri:ur.rdo*uurruufitnuld6drfi

nr:rdumrrriuunfr hifiodu nr:filonra6nsisfiildrnarsmuunduisrn::il fiIonralflErYuqir:

a'r, oloduu.usuuurdo:vm'irsqnnndfi :sdutotnr: rfl u frrirmrtnrrlfioql

nduudr ilnraiad e$62 zz) ldnrirrdqilof,udfi nasionr:uoiliuuisrn::ilcrot

:;nnanruldanr:surndoiluasdo1uRuaindsr 6'tif

- duquuacdrl: (cost and profig drnrnlulndlofinr:ntqufiou rirl:rurn nrr

uoruiuosffisrduldrurnuac:rnrfr rirl:ludfinrrufis riu nrrtdrJ:clusf nerrufinrtrfiot

- n?lildonndssuasrmrursarufiudodfiudlud'onil (similar and Fit) niu nrrtri

+ dosioruur::urfisilil:snrd narrurdudfiufl,fiu iinrrruaoondoqflurseufiudnuo$yrl{rriru
-larqR',l?urasn:1ru1n: milog tuErJsu

- cr u r : o il 6'ffi 1 dl ra r r{r 1 o ld{ r s (practical and understood)

- d1 rJ'r 5 o tfi u'ir rl 6^rio^'ldnr a ru rudrff isibility)

- 6r'rrJ15 ourififunou ufoarrur:ourituunrfl u duo r ld (oiviriuility)

- rj:cflffql?al (Time-Saving)

- rfl unr:sYo8ulotosnriru (Group Decision)

A.- ruorilnnluladlrjldud'r rfinrj:clusrfvrrsrfirnruld raforfiorj:slusdlu

dru 6u 1 illn rvrnluln6riufi ocufl dn:s oruld:rnrf a

- rfrorirrvrnlula6hjldudr rfinnarj:slumtnoiluvruodrs:rsrt$r rvrnlulad
larrd

uu n0etlil5 fl: u 01uou1{t?Fr[: ?

- dnsilsruo{rn?lurrogrndor uacnr:dstrd{fiuenrnfitnru tsiu Sotut:iuflo{

qrurumdrhifinmilcioud.r6'ranrnd{niluas5flut:ruc,otdsnrurirutuqj uis,n::iltiufios

. uvr:'n:soruoldodx:rnr$r+ Copyright by Mahidol University



t{
OAA
il0|qn?n0140 lJ?tmn0100!fl na rn.u.0naluladnr:u3mr:dru'rndsl) I ts

- R'r:nrJlJ'rnil doar:fiasn?n uasfiil:vfimfinrururn fiosrirl#nr:uoilirl

u ifl n: : il n : s o ruhj odr.r : rn r$ r

I: rosfe (Rogers and Shoemaker, 197 t: 182-las) f,sldurhdnuotsllo{qnna#uoil

Suuion::ru luaorunr:airfehjoonrfl u s rj:srnilnrildrsmnrtunr:usruiu 6o

t) {rirnr:usruiu (Innovators) fi qardnuarvriudo soilao{to{bari fi nnrundr

tdus genturesome) ndrldndrrdu fiIanfisf nfi{crrrsdlr'lna hldsfrinilsir{fiu fin:rn

alu'rtudorrdrlnuacilrnlruflluriddudouurrJ:vqndl#ld

z) {uoruiunruriourfiou (Earty Adopter) rfl uqnnadldiunr:sndorfidoorn

qnnndurflu,ilruruurnlurlsqfiu finarruqlrnoilnou il:ceunarildrr$otunr:lduisrn::ru

uactrirtrtnftrfiuornqnnarta'lrJ rY.rrfunurirulrqirinrursdruusriruardoqardseriu

uinn::ruornqnnnil:vrndriuudosusruirnmrufiolrri

r1 {uoriusrrilrfrrfludeuluqi @arly Majorif) rflurlonnduouiuntrufist

lnrilrioucrurfinrfalrJqssfiinu finr:finoioriufrnu rcfinsdr$ounouuasldranrlunr:dsr

* fiulEsoruYuuisrnrrrurundrr;nnalu z il:clflmu:R uns0suou:-ufisiordor;nnailrvmmr6ue

fiulduorufu'hJudz

+) fruoruiunrildrrfluriautraqj (Late Majorlty) rfluqnnafiusuiuuisrnr:ru

udsfrdu nmuoruiudrTnrfinornnarudrrflumrsrn:ugfio unsriiun:rrunnn'unrsdrnr Ins

rqflrcodrs8qu:rnnduolnrfiuu dnuarrdrdrgdorinnccrdu il?larv$?{ doq:ot#uisrn::r
ldtdvdt

riu ril u fr s o ru ir ril u u : : yTo g r u m r dr n il ri o u6{ o s uo r iu o rr
-9,

s) fruoruiura dsqn 1r,aeeard) fi d'nu or s ddsr riuluru ur:: ilrii uil il: sff drac

rirfisu oaooorJn?lurfiouuurdr ujduuurja{u1fl rrasudn{oonodrsfnrtudrhil&r{toeio
e a 9o r 9 r 9 . v 3 a 6l

uinn::rumFoqfirirnr:uJduuurJar drriundrfiqnnafiovuouiuuinn::ruriufiqnldtrJlns
c 4 r q a s o ra 

"t 
3

aruq: ai ounarurilufl oqrriruacfnoviluion: : ruln rirnsrdouilurruda
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+

2.2 R?rilfi ilruuasnffRnmc|o{lnnlulaiiduo'lo

z.z.r fisrilm.rrnnlula[lflsoro

ri r ii fi n dn n'r 5 q, o { n'r i ao ru a fi u d rru ci t ri r rfi o riu fi ldfru r a r uri r rEiu cleaner

Production, Pollution Prevention, Cleaner Tecbnology, Eco-Efficiency dlgrgmdnnr:rrdaocfi

o?1rr?nl'rur?rfioufiu ornnr:dunirronar:drdua{os nu'irfi rirdfi urul#d'.rff
I

l) CleanTechnology ufo CleanerTecbnology

ntrntrqdqurndsrutsqil:srngrsrururfn (The Danish Ministry of the

Environments)ld1#rir'$rfionatru1{'ir Nils Hoeste4 1995: 3 )

" that pollution and waste related to the production, use and disposat of products is

eliminated or minimioed as much as possible and as close to the source as possible. This implies

that the product or the production pro€ess is changed in such a way that the total pressure on the

environment from circulation of materials and substanoes of a society is reduced as much as

possible.n'

drrinqrudcu?ndoilqnd'n4nttu (aorriudtrt?odoilEetd1iln::il tuiloqriu) anr

qndlilnsiilurftrJ:sryrglna Qs36: t) l#fiururvrnluladfirJaonilnfiu (clean Technology)'ir

rflurvrnlulo6nr:ndnto{qfldlrtn5:rudrJ:rnornilafissiod{u?odoil Inufilnrl:rawihi'fi

fl1iHfinddfldu uas'hiriol#rfioilanrrc dsrfludrdrrfludrnilendlilni:illuilotriu do,,u.

narrufindosilillui?ild{ nr:flosfiuruafisduuritdrrfio uasn'rtaoil?trartottfiul#fioudqer

rvrflr.r^nfl'rifionlrro{reuosrfiuduurisrirrfin unsnl:r:'rndururtd},ni dsrflunr:attiutj?ul*

runsn:r u tfl ufi s I stcjortfl u

nrjrunarudrrufi o:sudr.rotr{n:r{ruultontruuavnriruqnarilntsillmutdudottrt

dsu esaz: g) t#nrrilfiil'luno{rnnlula6asomtu{fiorvrnlula6acsrndrniilil:cmryu'ir

rflunr:rVmur nJduuurJa{ rJfurJqtodrtsiordorflo.rRtsu?uR'rtflAn n'l:il?n1: lrasR'l:

uFInn Ierurislr?rfinnnn:vyruufonarrurdus6'uoctfioduoiouquduasdsttrodoruodrsrlosd

' rd q'!reQ-'-'- J s' a s '] -"dsogrfirldlounr:anruafigd
qorvrlfr 0cfi r16lutatvilu uas6o{lJn?1u4iln1il1{tf,:Ugfl',ldel:

*
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uurirrirrfin unsnr:l#efiuaun46on1:ujduuurja.rrnaorirndururl#1uri Inuldirnnrud'1rufio

olnqnnuluow{n: firuuavqruvu

fi?finur qrinnruur{ uavnors (254r; t g l) fi urilrytnluln6acorn'ir rfl umdo.riio

lunr:rJiurJq.rnr6orfrare{ u?nr: uasn:sr?unr:flfin odrqsiordor rffsaolosrdu drfirl#sfiil

flaila^n uas/uis aonr:tdisrqfiu rvrnluladecornosrdur{orfiunrrflorfiuuafis nr:nnnrr

tdrrd'rsru nr:ldriruarvri-nurn:du1 rflunr:annr:qqrfiu sraonoudrnr:nnqffirmquav

netrurdu.rl#rlsufiqolounr:rfiunr:uJduuuu?fl?1ilfio ornnr:ufflc, rfluflo.rriu rdorirhJrj

n r : rf,sl u r d d{6u ?i{ dru fi u n n do ru ua s dr u rs: s g ar an I

fi : r ql r rs drJ: v g: (2542: http :/AibraryJcmitnb.ac.tb/arti clel atc00222im) nrirrdr

rvrnluladacotn (Cleaner tecbnology) rflurvrnluladnrrnfiorftEndlun::il rdsrfiurj:cfimf;

nrntunr:ldisrqdu unsildsqrutunr:flfinfirt#arrurroandu4unrrnfirr lounrrrJiurlq.r
--s----- -d -e a ! | A A a I r o a dlflann8lcyl lltfllt ttasRtglj?ufll5 ?,tnaou1{notilo{ trloanilo{rduvtlt?ta{fl1tun tllun't:nFl

nrrclunr:rirf,nrusqrdurn"runerrurjasorTglunr:fi rsru

drrn:-u n:ul:tsruqndliln::il(u.rl.rJ.:l) 1d1#nrruuilluc,o{ clean Technology

m6o tnnluladnr:ndndorult 'ir rflunagnflunr:rJirrlqrnrfinfrarqfu?nr: uasRrsu?rrnl:

odNeiordotrdoflnnr:nsnurn:odr.rfirJ:cfimfinrnt#nJdsurflusrs{rflurioudqn mfshifirau

nr:antafisduilciqdrrfin6.rrflurisnr:inurdqrrndoruuasnr:anrirl#rirulunr:n601rJ

ru9orul rTudru

2) CleanerProduction

In:.rnrt d{ttrndorutorsqrfnr: cril:crrsrfi (united Nations Environment

Program) rEuntistfi LINEP ldlt?fiurruritdt cl"*", Production (uNEp, tggo drrdrlnu

Peesamai etal25a2z6) dsd

n' Cleaner Produotion is the continuous application of an integrated

strategy to process, products and services, to increase eco-efficiency and to reduce risks to humans

and the erlironment'

'{
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lruqnf, nfiuqnuf, (254r: roz) ldurJan?lil?irulu cleaner Production ufo 'nt:
n6srdacorndu"'irrflunr:r.lfrffiotirrsiorfiorcJo{rR1i?rdrJe.rdrufiu :su'irsnagnf,iromrrflot
vgAgeaeo/A'lA
ti'udrudur?ndoild'unrsil?untrfida uasfl nnn'olqifr osannrrilrflu{dun:rueioilquutlasd{

u?odoil

ruacldncirrdr drniulurirudrdur{s{fiun:cuaunr:nfindu nr:nfindacornrdu
4 v lo a e o e e o Cd ' 

n

0st?tJfi,{R'r:oqinriSrrq6uuasndrsru nrrrirf,niflqn-ufirflufiu r?ilfr{nrranilirurotuas

n a t ru tfl u n^u 1 o { dr fi o s n u 1 0'r R fl 5 s u ?u n 1 r fl An d? u fi r l#ldnr a'sr fiar q{fi ri o 1 #rn^n n a n r e n u
r A g I J a u ll 4 , e

siofrquandorurioufiqn flnonorqflosndnfiilciriu r4rJ1uil{ei?{ro{fllifln'n dsurdrfluiorqfiu
4 Agt 3 a q dv r

0uo,tt[?a1mno{m€ }.tanfl ilcnn{Ra1?

j

3) Pollution Prevention (P2)

nr:tlortiuuan^s'nrurudr R:srJ?un'Fmionrrn:srirlntdnnufsrirf,nnr:finrn

fiumforosrdodprdrrfiu ,.urfon'rrann151#fl:rftdrfluaun51u rns"hirfludun:rs udrsu
la-idilq6lJ'ntroyr:Trulnioul fir:rilyi'qnr:orlindninumrrrrruru'rfidaunr:insr ilfot#stirsfrrl:c

{ fivrfinrn rfisnnnrrurduwioqrnliloulfuto{rJqsd uasnaflrs?rudodurandoil (n?1ililil1u

lu Polotioo Prevention Act 1990 qlo{dr4igoru?nrhi:rrunr:drtottfiunduul#uonl:ssru

nioaorudil:cnoiln'r: ur:rs6o'irtdrfincloqtludu,rdr rmsfinnrurdsseionr:uurirclsrrflu

lrttdddul (n:runauqruilnfiu, rurjrj.: 66)

z e e nilnnr rcr o.|tn nlulaiifl s or el

ndnnr:finlilnrrr#ilqfi rn?fl t'hifi rJ:sfrvm'nrnlunr:nfin nr:ldnivrulfl ioril.l
I

dunJdosuavuffhilqu'rilafl^udoilqutiuardsuaodor Inutdrnnluladacorndufimdnnr:
Aodtoaivqt4t^a
fronr:aoruafrsfrurnci.rrirtfin (Reduction at source) rfiotffnilqum1:qqlflu unenl:tfinilan-H
Ay o a Gr o J y t otr3 a o q
yrgtugro uns?i'rRU{rJlJoitrflurflgtfll.J9to{flu'tu1ilft1,0stdufundlilr raqn ?rsournaurrt#luri

(Reuse & Recycle) rdolv?firo.rraudhit#ldrJ:rlumignrirhJrirrinr.risdsrfirarurr6ooqirlou
Jz|hrdooeeaoi
fi qn m?ohifi rau d{eril'r:oude{iildrnr:dnnrrilafru lunrnfr z-t

\
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rvrnIula6ac0ln lfi'n?lil
I

drfrqtiu 2 cTunouu:n

o'rndz-t ndnnrrf,onr:ruafis

drr, aorriudurandoruqnaTyrRrril dnefl d'ni ni:umit:J:stvtgnlvr u (zgr : r)

rvrnluln6asorsosrdild z cfunouu:n fionr:nnruafisdu?r6iqittu'ouacRt:rit

ndururldtr,ni ft rfl uofuruudalurroasfion:cfi r1#rr1urualdlouvTufi

zdnnr:flnnr:dsurndoruInuldrvrnlula6asorgr urislftfl u 2 uu?vn{l,rdn fionrr
oCtoa

anruafrufr uilciqnlilouasnr:drndururt#lmri dtuaorlug ild z-z of;urs:ruacdonldft d
(n:ruI:srruqod'r?rR5:il, drrinrnolula6d{urndoruI:rsru, ru.il.il.:z-+)

@ nzanaafiyduudorttfia urhrflu z uulmrrds nr:uJdsunrJaqflfiel

fimq{ uasnr:njduuurjarn:silrunr: fl fi sr

1t. t1 nt nlduutnhatndnfrwqi orofi rtdloCInl:ooRuuul#fi nanrcilusio

cnrnuendorurloudqo uiot#fiorqnr:ldsruur.rludu rsiu tJiilrilduuqrrruonrdsrfrilc{

,duu,^uorryrudofiuraodoru rfiofri?InnrirhJld unrfinnr:tdduriauufoerr{rJ:cnsulu

nrdsr#orq{dtriarur: nf rndururldlmrilduas unrdnfi uriod hi6rrfl u rfl udu

I
A4 loa

Rmanilafl H il ltil a{ R'ttu 9l

t(
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C

e.2) nwnldctuuilatnrsuzun'nndn urirldrflu : nrjru 6o nr:nJduu

urJarinqfi u nr:nJduuurJauvrnlulad unsnr::JiurJqsn: vu?unr: sirtfiusru

(1.2. I) nr nJdauuilarinqdu Isrunr:6on1d5orq6udfi qiln1n uisfi

nrrruu?qnf;gomrriranufoun6nnr:1d{orq6udrfl udun:ru rdundnrdurnr:rfiruEsrJu

rif'our.flilrJluRscu?ufl'He.ra'n rrauilslutl#iorqderu:odrndururlfilnrild rEiu nrrnJdsu

ufinfiurirfiuuornil:cmvrldderirnsarurnfibjrflunr:l#rirrfludefiracnrurfsdnnr:ldufin

fiuv{dfi unnduu ruurounmhildrirsrlqur'lud uiounnffi urulunr:qulailc rfl udu

7 t . z. z1 nr nld auurfta t mnlulafr ri rldlo unu oo nrtuulu rirfi ru:cuu
vsqa9,rts
dsr lufetr{rriaurliurlqrqsRlfl {o{qrJn:dunvud?{?f 'unnTuladlnrirurtd rdu

- rilduuqrJn:ai druudrnr:msqrJn:aivrfslt:suuyiorderfiilrJ:c

fi nfi nrnnr:rndouErurf orludruqrJn:af

- td: c u u dn Iu rT6m io q rl n : afn r u q ru d r urn 6o d a n $r a n 6n d do u q or

nrn hildulerrglu

- rJiurJqmr:drrfiunr:nn^nrdu dn:rnr:lma qantqfi n:run-umio

: s us r? a'r rds rn"il rJ : c fi n f; nrn ua c a o iliil r il il o s rf, u

- fi ndtqil n: ainr: drq ttililn?u ns crtd (counter cune,nt Flow)

- s,^ n d{ il o ro o fd fi rJ : s fi n f; n r n ua u n ? il rl il n ? r il r$ r fl o r il o m o fid o n n

nrrduujfiowdsrru

d'rotirtnr:ujduuurjalwrolula6lft ui nr:njdsuurlasn::rui6tunt:

dr$lduluqntnnns:ilnfiornfinqrJn:af6ranvrrofinri Inunr:tilduunrnnr:1#rirbJtfluuut

u#r naooounrrrdntddrfirasnru (solvent) dfiar:oaol:r'lgool:nrfuou (crc) udafiubl

lddrrimsaludltifi crc mfol#riunu Detergent tunr:fi rnaluurulrdu{ruunu

1 t . z. s 1 n n il iu rl q t n r v u e u n'n d'r tfr, o r r,fl u oiu t uu d tfi 'tl#!d'nr 6o
q I J a v d s o orra a C 9 o v I I 4
RstoyuJ'lnllu rn:rsnfioriorE{aEraquacftfir tmrnoro{rldumosaolrirf,nrlosnrdru nrudlnu

ffo:cuunr:r?mr:nr:f,nnrrluI:qrru daodrqrdu ?lulrrlJflr:ardntdoann:rru,firtfludocde.l
Y i v a t lt o e
a'r{rn5o{r0ni?r:oEURr0lrJoudl fl10Flflu'rnirordru:uRr:fl6srttsinsnfth{rmrursaurduu,

rJ?rurarroufiu finci{rnioqf,n: mfoqrJn:ailudnuarsdnnnr:ialrn qqrilu uasrJurdoulu

: srirrnr: afindfi nr:rndou$ruouriruduriaunfoiaEoirsl rfl udu

*
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rior fi-nin ordu uu rin ordoutr'na T n.u.(rnolula6nrruSilrcfiqurndsr) I zs

(2) nnin{uuflfrlni urjssonldrflu z uu:vrx donr:lfarfinrYon{uryu

tisu (Reuse) uas nr:l#rnnlulaiilrrluriuu (Recycle)

(2.r) ntzlffidnffurlnqufiuu &.ase) Ioumrnrsdr{rrqdudldldqar

nrnurldrJ:slurd ufsnrnrsldrJ:slusrinrnar:uf oiaqdtJu,iiuroqilurosrilu In uf rrur

1#1un: yuaunr: run^qrfiu uf on:smunr: ardndul

(2.2) ndfmaluladntlafiua (Recycte) rfl unr:drror{osrduFiru
, d o o a q'l;r. a d o e gd h9 , 'Rrsrl?uR'r:orrs1 nrorirrsrninurn:ndutr tron ?ttor?[ovrr tmrflunanassld rsiu nr:frfr

uriordu titdlfluotsu'runr:nfin $acaTrfiracalunaoaouiaqdu'l ndururt#h,rrilul:qsru

nrrilrudwruo'rrru#surirurfi urionrdoldndrrurl#lmri

nrrdrroudsndururt#turi (RecyctQ nr:rir nu prirrfrn illnR'i1nrrflu

druhJf,srnrtdd, Ioutnflrcflo.rtdsdrfioornnr:rlurdouro.r{orq6u niu nr:ndu$undafir
i qto s h - d v oero ! a I t

ncarutfrolsdrinn:ru"lcrtiuuu$uuundururldlrri ilfonr:usnrirdrub,lflr rfiouun6qn
a & - qg .r C o tnqrr 4i I a a g s

vro{tlorr ?r:osrsfl? frnuilr ls{'ruoR movrirld,iruuasfril:sfrmrnrnurn r?iln{aoosryrR'rt
r9

r6lur ornnr:ilurfl su:slrix:ru:rrunfoqrudru

.t

{t
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rnnfinrnnlulaiiflvolo

nJdsuuilalrr6nfi$qi

- oonuuuh{finra

n:cyrugioanr{[[?n

doruh?r?oodqn

- oonuuuldnrdn

fiardfiorqnr:ld

{t1utJ1?u1tt

E9 A e J a
rTilanRilflfitlur?uu
d qero

- tT{o [ttufl5su?un15

t{anln!

-rtrhjt#lunrsil?uR'r5
A
olt

l#rvrnIula6nrrfl r{uriou

- drun:cuaunr:rdsrir

ndulrld6n

- riru R:c u?u nrr rnasr4 r1#

tflunannoold

- ldinqdudarora
rJ qc,o o l<

- r:J 6 uur rld{nq 6ufi fi arr n'u

rlou

- ujduunr:osn$ilulfiri

- r'$il r sul ir'n Iuffi r{rriru

- rliurJ q l{o 6 rn'n lu nrrrlfi 136

{llJ

- rJirrlqrqornnrqrJnrol

- ldrvrnlulafilnri

rJiurJqlnluaunrrdTfiilnr:

- fi nrcurunr:rlrrmuncdu
o o J-

nouu'tE'$tns'tytYomtu

- fl nu frnnrr}flnrrlmarowru

rflu'[rlsdrurudu

-iinr:u?mr:nrnlfiffirru

- rlf,u:Jqunnlula0nr:wsiro

iaft
- fidunounrrnfindf,nrou

- il n r: r4 r:r uq ruriufi n nrr nau

qufrudrnma'r

- nr:ilnsilcil

- ilnr:6rnunuafisoonornfiu

nruiinr:drf,o

1

nmfi 2-2 : rnnfiamnlulaiisvsro

drur' aoniudturndoruqetclr4Rrril dn1qnd1fiRrrilffii$hcrflslyro (drrlnoiqrti rdfiu!{,2541:106)

*
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rior fi-ninordu uu rinordsrfi na

22s nr:rltvqnofl#rnnlulailasore

T n.n.(rnnlulainrru?mr:dlur n&o0 t 2t

+

q'fi onr:rl:vul^uloRrarnnluladacoro nriradruurfisrtormilrtHrudrufrsuro

dsilrl orosrinl: dil il: s s'lsr6 mio united Nation (uNEp) ldrni.rciusr sulu nr: fi rtnnlulad

acornl{dsd (aorriufisurndoruqrrarmnrril dn1qndrilfl::ruririlrstmfltmu, 2s4322-3)

I ) nli zl{tultu uasiaosdnr (ptanning & organization) ilzanoudtunr: frnfi lttac

il:cnrouluuudsurndsru nr:f,e,drnarsrirrrurvrnlulnfiasorn nudrnuntflrnrurudqflu

ruuailrqtunr:drtfiusrurirrvrnluladacorn(cr) uncnr:fior:andtqrJar:n dcorofielasis

nr: drrfiurru s?il6{n15rn€uilnr:rdonr:fl orflu

z1 nntJrvtfratfwtu (Pre-.4ssessmezrl ilil1uosn5cil?iln1:dr:ao r1unrilqnr

ruacdl?rElomr:gqrflu mrudrnrril:clfiuflanrsvrllrasuBnardfifrnunrnlunur4r cr Ins

raulnuorf,sarriqdrfindauluqjnasft'lrinsdnlu:ruasr6un naornnr:il:trfiudotri{5i

u?raardnr:r4tnr:sr: :nrj:cffiulnunsr6sn

' 3) nttiltsrfrulsntetlauaardun (Assessment) ililrudqn:ctrunr:f,nur?rn:rvr{

lsruf,oriraruqadrueauavndrsru rdotr?m:rudrarrmoluncufl cisdrffisrtsttotrflu tafiu nr:

qqrtluvrivru'rnruasfl?lurdooiirfirdu olorfudrdruunqnroqnttdsn cr (cr€ption) Inu

nrr6uo rdsnr:f,nsrnrrrrfl u1rj16'sio1il

q nr fl nwnztafi uhJ'ld @eastbitity sady) fi Snqrhvaseildol#n:ruds:srTu

narilaclduoddscirnr:f,nurluusiasmrsrdsn uasoarruugsmos{orya lounr:il:cffiunmn

rfrurirlunrrasqu naduacflarduluu{drq rsiu drurs:ugaraorf drudturndu druwrnfio
ct y Crr gra

ril u 6u uns ruafr ldfrs:runrriirdunarldrrTqrsqvrruf, ondfi donaufu rirlunrrnqu

s1 n n a tfi orh rt rifr (Imptemantation) n rr arfi orJ fl tisidm fi nr: o'nfi runu nr:riruu

uav a r fi o rJ fr rifi srrru unurrudarr'l{

d1 n'r r 6 nntu rJ w fi u wa t n s fi tdtluiw u u d D nr: sr'notil il: ufi u narfuilofl o'rn

orri.rdnarrudrr$nndafi.rrirlt?vr:rudsilquruavqrJa::ndfindu rdorirurrJiurJqsudlt du

1#fi fi o nrrurvrnluladacsrnfirrfiu eiobJotirssiordos

odrrt: dsrrru nr:docfi rt#fi on::ruryrnluladessrodrru^ulrjodrseiotdot rdol#

u?{Iruracfl rin.rruldfir.rarJ:clusdodrsdsdu il: snordrufl o ffuariuaquuaruil:vnmtduri

t Copyright by Mahidol University



t
o1nn flt{t1tl nilil?u?ttetflt:u /28

*

nnrurjrrTurorf,u?ur: orrrufunsluulmru nr:1#nr:flnomru1u4n:cdil firu cr uas

nfnrruqnnudosfiainrruavuiuqarrirzuoumnluladacoroodrurdo?qrnsds{fiu:rg.rtod

t?tlt'lgdtJ

ntrur,aorriudunndorqnalilnrrurrRrqncrmRrrilurf silrcrnflhnux+z:g

nr:a^rn:rsr{u'rd1rr4E unsurif; fl osfiuud'lzu rracnrsdg'n cr-options fi uru

r,r'rr:srlornilof,u s il:snr: 6o inqfiu rvrnlulnfi arfisrfiarsf nr:ffnnr: uasrssrflu (n,t:ld

drriourluriuut:J1#6n) (6:rp rndrJ:vg: (2s42),ffifrnuruav flatz,254tzrs2-ts3)

nr:l#doqauJ€uurfi uildrr: orJsdsf6'nfi'uluururil:cryrcdrRr: il:srfiu

+ diltSnugvtrqfiquandoil" (Environmental Performance Evaluation: EPE) 0e9i?ulunr:n:ro

grrrrud r-t,iuruurvrnluladaco'rnuas{luddo.rrfi rlnua:rJ

tusrou
19t

{11{Yr9tO{fn

t. R1r?1{lreruuacnrr f,norr{n: l. ronrrrunjiusou orndhuuiurrdnriruluurudqmndou

2. o'nrftfir cn I

3. nr:firmunrflrurrulunr:14rct

4. rhdfl apnvqrldr:R rasfi ulranrsuffh

z. nr:ilrc6ulonrarfodu 5. frorirunugl'dunouRssu?unr:n6o

G. ilrsm'u ilaauagfl drrrudr{r-oonlnur?!

7. rflmundudutouira$lunr:rjrcril'ulonrelnuasr6un

l. nr:rj:cdulsnralnoacr6on 8. rhcfiu$acf,nr4r aruqauaaluuciasfidaonr:ndn
a I Aa9. irn:rvrirrqniirfl uura ritdrrfi rvarruqrotnr:qqrflu

to. nrrilrrrunr:Ionrarfrnrua

t t. nr:ilrcdulsnradrflul:Jld

+. nrrflnsrnurrflulrjld tz. rjrcfiunmnfl u1rj'ldrdssdu

tr. rj:cdunluflu'hl'ldvrrqmnfin

t+. rJ:g$'uoarrurfl u'lrJ'ldvrrrtmugerranf

ts. rjrsdufl an:snudsfiqrrndsr

to. dnrilonuasf,odrdulonrdcr (cr options)

s.nr:atfierlfr'ffi t z. rirununrrlfl'riFdrniufi on::u ct
te. drrfiurrunluuiru

e. nr:finnruilrsduHanrrilfirifu ru finnnnbsur^unanr:rlfi rihrruirnrrcdfl qnvqrJe::n

d'ufiufi onrru cr roru?fvrodrcisrdst20.

t9.
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iliorfi ninsrds uilrinordsrfi nn an.u.(rnnlula6nr:u?rrrdluandsl) I zg

:J:sdutmnlula6asornldrum loun^or:onornririlof,undn (Key Factors) dsrfluriruanr

dilt:ous R1tli1{1u fl15fla'o rfsnr:u?n1rm{o{rinr: InsvYa'hJfiururauori'rilof,undntugrl

zusr 'd?uril/ilil?un1:n6sr' ilis 'rJ?urumil?un1ril?n1:'dssr'rodr.rdrrrirs) uenmr:l#

rirflofrur.rdnlunrsfior:annJiuurfiuildilrrouvnT :nrfiod{rfluerur:ousnr:l#rir {nqfiu

nd'tmu R:cols rfominurntdul ruuroudr:rousnr:flfisr nr:u?nr: milsftnrrdetdrfin

zuosrfiulugrJdtltototrin: rird{ndrrdorolduj6uurfi uuriuosr{n:dudnfisrriot#uinr:

il : s m m td srfiu rniot#uJi sutfi uunr utu os rfnr rdorJ: crfiu r.raunsd'rru'rolu nr: rJiurlq r
dil: r ousllosorrin:mfocro.rudagild:umulusfffn: lurrciasilld

z.r rJtvlefi rim{nrnJ:vqneflfrnalulaGlnuorn

nrjrunrrrudrilfro:cfi dr{o.rr{n:rYsulron$uuasnrjruqoretrn::rulvrurfi odur,.t

dsu QsLz:z) :rqlu{fiornnluladasorndrriril:vsrrudr rjrslusf{ornr:ilrvqndld
rvrnlula6asorosionrnqonrun::ru lduri

rl daul#rfi nnr::J:cilf,onr:ldrir inqn'u ndruu unsannr:rfinruafiulsru

R5 su?ufl 1: rirnduurldlnri unslddr

+

drodNrllo ftifi fln (Key F acrors)
' 
I:.r.rrunra'hlnrcfl or

Irr.rrufl6ndrurdoe

I:sqrudsndsr.l

Irwruqurndoufirlaus

rfill'rsumrirs

nuu. I fiIan$rdurjc:o

6In niudrdo ol fi la nilrduln qi
I

f,nrrirriuror I fi laniudurfin

fi lonirrnfi llon / nr:rrrun:fir

fi Innirfi rfi a I olrlu*rrduolu

fi lanirlnlfi u! / ernl{runrduo*
I

au.u.lsr]51{rrun:fiurru

fi laind'tr'|ft I olrru*nrdrr.lu

r+Itr
tr+
da
r)
trf,D

n rvr d z-g dao drr rir il o f,un dndtdutt ulrfi uu drJs : 6ru snr: a6sr

)
rir

ndrnu

ar:tnfi

ei:rnil

fiur, ffifiaur qaEnnruurf uncnuotu I ps4r:202
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*

z) nr: rJfirJq{dnty{n1:rirqu rvrnluladacornosfi rl#nr:fi rsrufi rJ:cfr nfi

o',rr,fir,r,rndu tduoolonutrufiqtourrfudddu rasann?lilrdurlunr:rfioqffirmogoirq

g) nr: il iuil q{ q iln rrn orf udr qamrnror fi u dttfl u fisdrdrgt ot ffnfi or nrn

qndlnn::il rdororndoruchdulu:cduarnn nr:nnrunfis or uilriqdlfior4rl#qarnrnfrudr
oJ
olflt

+) nr:rf,irurl:sfinf;nrnuocdrl: nr:il:cilffoioqfiu rasfl d{{'ltnithlqinrt

nndu4unr: Frdsrdrtfl unr:rfi urirl: uncfi nnarilarrur:nlunrtrcj{{u

s) ryrnluladdco'ln rfi rhi'I:ssrurfin{o{rdufisuns .irusionr:finnr:ttacf,s

rJ fr rifildorru il1er; grunqm rursfiru dior

o) nr:anduv;unr:f rrinrloqrflu nr:anruafis duil tiqdrrfiorirl#ruafiufi

il?ruraranns dtocfi fl nfi rt#du4unrrf rriocJotrtluaoatdau

z) nr: fi nrnn oridddoalm:rusu rvrnluladassrofi rhTl:qsrumfoeoru

il:cnsunr:dcoro uncfi rl#rfl urdoufiruddfiuryrru:oudrt

s) rnnlula6dsotn0snn'firururuafiu01nqnd1iln5:il4{ $aclflunr:aqfllt

eveildac|oqnmufl ufissiN r ludquandoru

uuoolodl"uqvrf nfiuqnu# (zsqtlo3-104) uds Peesamai et aL (1999: 9-11)

nrirrft rj:clusdnrnnr:Ifi irnrnnr:fl a^ndacsrnfi ft ff
r) drut#nr: rl6'ffi orrrunqn ulgdo,,rndoruddu

ilrsrrglilroffirrrf dsscrosriluornl:{uu hidrncdut+owuotit,Au q,us ttac

ffrryfiu ficrrilfuiuosOsr{rurenduqofi d.rfiocrflunrrsilfncrsrl:ssrurirnr:rJiurJqurns

n?ilqnrsllufrrincroududau nr*rdsrdasoroduorqiaul#nr:rirrintoudu{rudu ,,urdu

nJ6orrirl#rirudouar

z) riesrJ:sn f,n5orqdl rfrl#unrnd{tru

fl opiu{oqdu uacudruudrslfnosil'rurfl trnsrlol,,ooduqn{u qnqndl?t

n:: u,fi rrfl udos:oilnoillunr:f rrurl#t#rfi nnr:qqrflor?oudqn

g) ei'ruh?nr:mlnrdsr3uflaro.od,

I n ud il r n : nr : d an r riu nr : riu d rm u n 1{1d'q or ar m n : : u tf rdo hJ a s 11 u lu
ilnpiudovl#nd'nhiriluludu,,.e,douuavoqfndyrfvrurn:rfludrriq d.rln:tnr:nffin6nfi

oru',rduorrfl unr:6uffunrudnsold6cro$r?fill#ldirrurn'or:orrtdottQufl dddu

+
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a) fi lonratilnrrrfl enarnluil
.d- - e as ' i.r... ^q^-4^.4^.-:r-.4-..andOru rufndUlnUrnfllgt'luo.l 01Rfl lJ: tnnqn?uilu09ld1ufl tfl u?Rufl {tt'

nalnlnn ds6orurr,:grudlnardu?flufisueodoru tduriBszT5o uaslsol4ooo rflud'ludnlu

nr:rdsndofiudr rdufiurhnarnrfioa nr:nfindasorndurflurndosfioildsdfiil:cfivrf;nrn8t

fi o ciiaurito srarslm dl#uridudrld

s) drua9rsnrvrdnsofeiod'rmtol$u
A Ao 6 -&,doqnflo ruu0qiluilfi nr:dudedrufio,trsduuilrn r.urfouor{o:6a:roirtl

dau drfildfinr?rdrfiuqrsiagrsisrdrfinldf,soilo:u?{fRlurdosilotrrnn:snlteiod.rurodott

,yirrfu nsi&fi ilnilrvrrfl uflrfl r60oriln1rd1rfi urrusirr1 {o{rqnd'ru nttil vrgoildorcrould

odrrquurr?rlnfi il'irqnd1?rnrsillarionarilrtlumrub{uridsurndoru rfi utd#nroudrhffi qn

erun::rulnrsrjdnsTanrnnurunndunuuduuurutr{n:s^a:sldrau

z.n fion:rufiriisrffunr:d.ua?uuasrnsurnirnnlulaiisssrolusirqrlrcmquacluil:srnn'lns,

2.4.1 6on::runr:dsn?umvmsililirnnlulaElassrolusir{dtsflifl

In:rnr:druandsilcrsrorrfnrramil:ssrm6 (united Nations Environment

programme: ttNEp) d.r;udordulfl.d. 2515 ldrfffinurdurrndouqndl?tnttil uncffnei{

Industry and Environment Prograrnme Activity Ce'$er (IE/PAC) dulufl fl.ff.2538 ds3idruInrt

nr:rmnlula6asornlufl u.et. 2s32 du,,aron'uvrnlulnddhifiilqurrnfofirleufiqnsisdq

ruandsr o'rotfufiidr,finr:rJ:vquururyr6drurnnluladdsolo (cP conference) lurfiou

E a r n il U n z il In utf rudu o9o,,r odu n.et. 2si3fi nq tunurotofru st il : vtnadsnqu

drr iuturj: sryrdoodrsr: rd u Innnr:rmnlu In6avoro ldiidusdrto?r ff.rtufl

r{.rr. 253s rdof,guraldffna:rsuil:cil'rsr 3.1 drurniucgarafg lflnrmr:tnnlula6esorn

Haluln:{nr: In:rnr:drriqiirhaulolduri (ffifinsr qrionruur{ uasnus, 2541 : l8E-

189)

(l) Iaxrntntfrn (Demonstration Project) 6rufl rr.g. zsgs mcrtdrra$oluif

rr.d. 2s39 rdonr:rJ:vqneildnrnluladasorolul:suuqord'r?rR5:il ro uri.rriarl:stvrfl

Q) Int t nn so nuuu nlu&tufrtt na#ou @co-Design Project) tfl ulntsnr:

:cfldrril fl.f,. 2535 - 2sgg Inufrordsqudnatnr:osnuilll (center for Design) iiaarriu
*
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{

rnnlulafirrarlofu (Royal Melboume Institute of Tecbnology : RMIT) drufiunrnqrrarn

friril ulunr:sonuulJuaefl6nnfiedol'?iluridldnd'nnr:aoilqnrfisurodot nr:il:sufin

ndrsrurracmYnurn: ttasudntg:u garaorf

(3) In:rnr: a$rsmiodruuavgru{oqarvrnluladacsrn fi nr::au::ru0'nfi r

gru{o4al?fvrdrudsurodorun'ir zoo urit nsddnurvrrsrnnluladesoron'ir so n:d doryn

rdnqor:nr:f,nsr mcflnou:rudrudsurndorun'ir gas udnqo: :atdttlodun*ror:d nrn

islraceorriusir{'l luil:slrsooaprrtds drdur{osrfl udu

I

z.n.z fionrrilRrrsrsurrirnnlulatisssrnluilrsmn'lns

(ffifiaur qrfioronuuv{ uasnalu, 2s4t : 1 89-190)

(t) Inrvnrr usArD -FrIfiaM oot{ntrdonrrrf,flur:c?rdrsilrsrnmtril

anigorru?nt (Us Agency For International Development : USAID) ldl#rQuqu'firuru I - o

drunniuqanig rdoariuequ dnlqnd'lfln::ilrritil:cmfl1m0 (Federation of rhai

Industries: FTI) ffod.rlnr.rnr:ffnnr:dtuendoruqnd'l??R5ril (Industrial Environmental

Management program: IEM) :cfidtfl n.?t.2533 dtrdsuduuluu 1t.f,. xle dio{irtu^uRt:dq

re?rurnnlulafiacorn Insfifionr:iln'risr:?odoudrudturndsldrnfuEncnilns:ildunu

(don8ouuncfildfil qfldlr,rn::utuoutrurottt'rs qnrnrn::ilollllt qodlmnttilrndn uas

qndl?rnrifJrflfi nasoouf,nrdurusrulrqsruluil:vrmRanigoru?nr mcf,orirlo:snr:arf;sl

e) Inrsnr crz / DIW In:rnr:nnudrufionrunnfin:su'irrnlnu+uo:riu

arilcrlulno Deutsche Gesellschaft fur Tecbnische Zusamnenarbeit (GTz) durfiun:ruI:{{'ltl

Eedlfin::r, (Deparrment of Industrial Works: OfWl idildsttsi n.A. ZSSZ Inufionsttlnl:anfloil

rdu uasnrrfi'onr:drudruandorudrrf,uqorcrnn::ruoirr1 rdu qoreiun::ruv{onnris qorein

orrurilrfurJldu Eodl?rnr5ililarn:silo.r qndl?rnssilufl.rriudrrJsndtunvqoelilni:ilern

usirfirlnfisrfludu

(3) ImnttcoG The Carl Duisberg Gesselschaft (cDG) druriu n:ruI:sqru

qndlrn::u aorfutnnlula6tnitrstfiu 6sian Institute of Technolory :AIT) lwram:of

ilrr?murduuasrumrinurdurduslilri ldarilarluln:tnr: Industrial Pollution control

Application (IpcA) Inunlunr:flnsr?f,uunsnr:rirta?ruR't:n?uqiluagnoruatl'utul:wru
d

clurerdnuasruloRn'r{r drniuqoralnor rufi uno (r'londoru) qnerun::ruqutndoufi alnilc
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rrsolo tufl n.s. zsgg lnurfiuEsrdliln::ilqurn6oufialar,rcfi l:ttruarfr st t tt?it

(5) Inrvnrr DANnED -nEI-FTIIIEM drrinnarrudrrufisdrudqr?adourns

nr:r{eturruotflgurarJ:ctytgtrruilrfn (Danish Cooperation for Environment and Development:

DAT.IcED) ldlt?rluariuaqu eorfufiqrrndorulmu (Thailand Environme,nt Institute: TEI)
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Management of Federation of Thai Industies : FII/IEM) lu 'Inrsnrrdilg?un:Rl#lnnlulad
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sruzuurnrdnuasclulgrRnrrdrniuqoffi?rnr:ilri?ur6iua uacqonrunr:rfrtno uonornfids
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r{'orurto.rf,gurail:ctngroururfn (The Danish Cooperation for Environment and Developnnent :

DANcED) 1d1#nrrruqirutr6on:ruI:rtruqne'rilR:til (Departuent of Industial 'Works :

v
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tuasruu r?n urdu g:nr dsnlufi on: :rnr:fi nou:rufnf,nur udari.rhJilnrrunrnqqgou

(ruuruu zsgg) tul:{t{1uEerd1?tnr:ru Inufirln:mr:drurvrnlula6dsoln fion:rild{nrira

ldturueTaltfil zsqo loufidrrinsrurVsur?murflanfimcrilnlulafiurirsrfi uau6nuarul
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noilfioilfotrinou rrdr:rilncuuuilssusiasnu frnsuuurrurfuurtie,sornrirnerruuq{qa

arilrisunr 2z rorfrueu{nulrf.rr,rilo (8 nu) uavtiusornnuuuurfirqodubJ gouas zz tos{
e d, | , ' Jo I Iqoilf{flilo (8 nu) uunoonr{luaornrju 6o nrjruqsuavnrjudr nrnfuTtn:rvri:rudo (ltem

Analysis) rfroio:sdtn:rruurndru (Difficulty LeveD rirtiruro'firuiln (Discrimination Power)

'i:rttavrirn:rru tfr ouu (Reliability)

F
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(1 ) nr: il r: s diln rril urndru (pifficulty Level) un grir6rur t 6ntun

(Dissrimination Power)

t

l#gn:rft d (r1qr::ru fi orliorl?q o{ znt, zu)

P"* P,

rir:sdunrrilu1n.irCI (P) :
2n

Pr- Pt

rirdrurodruun (r)

n

i o 9 "dio n : druru{erolfiwtnlunriuqtuavnrirudr

PH :'ilrurufroroulunriruqt $ouns zz

PL :'$ru:ufrnoltunrjrudr {ouavzt

rfionr{rorrufifi:sdrnarruurnilu :sil'il{ 0.2{.8 unvrirrirurtdruun douti o.z

dulrJ (qqr::ru n'oil€nru?qnf zlrltr 106-107) nudrfi{oriro1ilfidrr,15nrirbJ1#1uttuil5n
gtA e s 

" 
t

narrufrfi uafilrvrnluladasoro fi{?ttro tz {o

rA
(2) nr:nrrirnautfrofu (Reliability)

A I t t o 9 I o. -----
riiosts?0dorJfiln?1ilu'tn{'tuuasnlo'lu'100'lttuRtta? Yl'lR'l:vlndoilnln?'lilt$ollll

Io utdqor : r os qro ofirnsitr fnfiu Qn: 2g:Kuder-Richardson 20) (rtra;r: : u fi orJi nruiqvr d

2537:246)

k tl-Xpql
rAv.

n1n?'ltJl$OlJll (r tr)
k-l S,'

,fiu t :,firuru{odouro{ttllllinqonfonouriu

p :drrrfru{rrouqnluusinvrlo

q : dnrirufrororfinluusias{o (q: I -p)
S"' : n?lilttil::J:?il1,o{ncttilu:?tJ
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o1n0't flt{1tl iirfll{iunrrido lss

rirnrrrurdoriuno{urrlrionmuf iio{luto*ddldldnr:firirrurnn'ir 0.70 (rlq

fr::ru fiorlinru?q nd , zstlrz+a) ornnr:mrriroerufiofiuttluinnrrrufrfiurdurndnnr:

rnnluladasoro uuir firirn:rufio fru o.tz

3 JJ Rrifi lrj:s?n?nrnmuuuiorYnunfi

druuueouarrurfrufi inyisunfi nr:1#lyrnluladesornlnu{snlufl udnsfl s

rJ:srfiurir (Rating scate) Elos firnofvr 1rikert ) n'o trludruodrs8s r#udas hiur^ilo birr?u

dru trir#udauodrr0q drrflu{onrrurfiruln oct#nsruu s,4,3,zlns I nsrruu nrildrdu

nrnrflu{onarrurfirnuosl#ncuuurfl n 1,2,3, 4 uas 5 ns$uu ctrudrdil rfion:aol#nstluil

4ndorrdr ilrrrrismssruuq{qnauul uuroilqnduhJ iouac n g au) udrirn:rst{lru{o

(Item Anatysis) rdoierirdrurodrttun (Discrimination Power) rtacrirnrrurfu*iu (Reliabifity)

( t )nr:rudttitum 61rufl ois

Iounr:t#qor t - test (rlqt::ru fiorJinrrLiq n{ znt, rczt

rirrirutodruun (t)

A
ttJo

fi
f^: (*"* iltrl snt * q.'/o

n : {ruru#norvftrrunlunriruqsuavnrirudr
dtx, : fiUttllutq3iuxo{RqilnUltililqtl

nertuutsciul,o{Rqilnsttililq{

sr' : nlruuil:rj:?u$o{nsuuulunriunvrtuug{

sr' = naruuil:il:?ilto{ncttuulunrjrunvrtuurfi r

J a I o j - a 4 -9!-,9- - ' '
lfloroyrRr:[aonxonlfllrJyrrfiul;du flo InoRtonrotufifirirrirurt{rttun ftnsi

J r, I o e I ....v--v. odd.-t-.---i-.t-a
z.oo flutrj uau0lnfllsrrrirrirurodrrun:ru,iiocrotuuuinfgunfrfrfrsiomnlulnEdcole

nrir ft {orirorruoqitum*oifi elrurrarirtrJl#tdriq?riln 20 {o

(2)drmrudisriulneueiury)

l#qor: firurJ:vfivrfi'6nv{l (coefficient Alpha) fl otnouuls (cronbach) (qq

*
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k t1->sfrq'l

k-l

: 6 ruru{oxo{ ttlrilinqnliu

: nmu uil: il : ?lrfl o{nslluur tsias{s

: n eru ttrl: il : ?lt1,o{ nsttuu: ?tl

rirnarrurdoriu (ro) :

ATIJO K

xs"
sr'

rirn:rrurdofuc,osuuuiorTsun6 iioqilurnorqfriil#ld n::firirrurnn'ir o.zo (qa;

r::r fi1il€nru?qnd 2$7:246) unsurdrrirnnurdorlutsqttulinvinunfififisiornnlulna

dsola firirrvirfiu o.so

3 .l J nrifi rrj:c fi nBn rfl tloluuuisr nr:soufu

ri lru u e o r o r ru ri au fi in n r : u s r iu n r : l#rvr n I u I ad ac o r n I n u clo n rr il rfl u

dnuo$il:vru^urir (Rating scale) ror firnofvr (Likert ) nludauodr.r8t rfudru hirnilo hi
* -fiud.rs hinfudruodr.rfu drrflu{onrtrurfisuan ovh?nsttuu 5,4,3,2 ttas 1 nsltuuel'ltJ[7lu9l'JU [UllI]ln ruuu |\tu\ Lt tlIJr.a-uur| d tN6rru dil ue orrrreccFF

drdu urnrflu{on:rurfisauwt#nsuuutflu t,2,3,4 ttas 5 flsttltusllrudrdu rfissr:roh?

n vuu urX n{oudr rirrurr6 u{nsuilil q{qn a{t il1,,ur o r,ru urirqn du lrJ go uns n (8 rtu) $drri r

ilrirn:rgd:ru{o (ttem Analysis) rfionrrirrirurodrtrun (Discrimination Power)Inu t - test

ruayrirn:rgduriu (Reliability) Inuldqor:drurl:sfinf;?ar'lr (Coefficie,nt ebha) flo{n5oilullu

rsiurAurfrunr: rril:sfinGnrntotttuu{nfrgun6
t ' --. 4^ .4^^P^:^^^, ' e

rnarqnr:rdon{orirorufi,nulreu fio rdsn{oriroufifirirriruro'firttun dsrFi

z.oo duhj uau0'rnnr5?nrirriruro,firuuo riu z+{orirnrumsuluinnr:uottiundnnr:

rvrnluladasornlr]il:cqndld nl'ir fi r {oiidosrJiuu# uasrirnerrtfiofus,olttiluinnr:

uoruiu doqilurnar.r{iildtd nr:firirrurnn'ir 0.70 (Usur::ru fitl6orruiqn{ zstt,246) 01nn1:

yrodoll u:L.irrirn:rilrdorTuiloiuiluiqRr:uolriundnnr:rvrnluladasornbjrj:vqndl# firir

rvirti:t o.gs
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3.4 nlrtdut?il?aufiorya

ffif,ur[rnr:dr::onrnaurru Ioufinsio'lilfrsl:ssurdoton?1ild?rufiolunr:?fru

n guu#urium fsdozuoorgcgrn dr: r0rrulJrlolroru d.r oonlsruo*rfi u,,.odoilrracninurn:

sraof rurrimsrdurufroa uncrioililru {uuasnnrlunr:tot{rnun{rudrodrs ilactdumr{lil

ft I: ssurfurfiorfi u{orya lu r$incdu iif,onl

ss nr:?m:rv#dorya

rirdoryaiildris?rilailrerr?oaouneruriurgou trlludolrolttderuq:aitdqnrirrur

riuuriura{:fe orrrr{fioas:fia ornrfurirdoqafia.r:#audrhJrl:ct:anadrutoiuo
€ lt

norurr?reroraruqnnalnul#hhun:udrr$ogrJ spss FoR wII{Dows uasl#afisilunr:
A JY -3xln:'rsililo{an{u

-' r' '! ' - odrs l#afifirfi.rn:iolut ldlri nr:uoouo.or',rd1) fl O{Ad?ilqnnaxo{nqil9?ou1{l tfl fl 6l9ltr{lllTro

(Frequency) gouns (Percentage) rirtnf,uratnfin (Arithetic mean) rirurfiwruuillatg'|il

(Standara Deviation) orJn?1illrilludu

z) irn : I c ?f,il r n m il ttsr n n' x r o s rir rn 6 u cJ o r fra uil : n r il nril dns ar v t o s dauil :
6e:s drdrmrJ:o^a:srilu z nrjru 1#t-t""t

3) irn:rcfoarildilfiuf,:sildrs fieuil:de:smarufrr (:cdunr:inriludel) fiu

sTruil:nril t d: (:vdlnr:inrfluriN) Ioul#nr:?tn:rsfn:rrufiuuil: (Analysis of variance;

AI.IOVA) travnr:irn.nsrinridruunilq (Multiple ClassificationAnalysis; MCA)
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nrrflnurrf o.r ilr fludfi 6ilfrfl asionr: uorirnr: f rmdnnr:tnnlulnfiasornbJ
. Jag a1 la 9!qs o- ---=t------dil:vqngrlf ntilf,nur nq{tvtr{tJ?t11.|fl:llasil5llolcnn 4?0uttltduoflaR'l:?0un{u

a.t l:wrunrirudrodr.r

+.2 finsorsfirtrJro.rfrnorrruudolJo'nJ

+.s ilofiudrunerrufuauvr'sunfi rfi urduradnnmrvrnlulnEdso'ta

4.4 flr:uoruiumdnnr:ryrnluladasorohJrJ:vqndl#rordruvru{u?nr::rduq.r ttasd'luvtu

9a@9
ryu:m'r::ceilstu

a.s {orynrTr'hJilosl:suu ilof,unruluunvnruuontotf:lsru

+.0 nr:itn:rstfinrnrrrudilrt'ud:crir.rilofruriruqnnatosd'lrtvru{u?nr::vdudu tilnr:

uou irm dnnr:rmnlula6acorolilrJ:vqndldto.rdannu {uinr::sdldu
a.z nr:?rn:rsr{mrnarrudrfruf:su'irsilnffurieilqnna ilnfiunrutu uasilofrunruuonl:ssru

frunr:uouiurvrnluladasorsrlrJrJ:sqndldluI:{{'nrqnd1fiR::ruqlold':uvrufrrL?r,rr:

:vduqs :.

+.a qrla: :nuac{oreuorrr, duolruoruilrdnna:rvrnlirladasorobJrJ:rgndl#

4.9 uyrlllyrflowni:ulru nrnig ronsuunudcrrtiunr:f,nsr firirrfiutrurfiurfiutvrnlulad

dso'l9l

l.t l:rsruncjuffaodr.r

o-i,nr:i{uil rdu{oryauutaouorrul:s{rueYeodr{1d sz uvit (ttritav 2 qflrtuildoll

srrru dsof;rrut{lurLvrfi :) rflul:rsrulunrjrdnur zs uviutnv lunrjrun xxpu 24 uvis dtvru

'irhiarrur:nrfiu{oryaornl:rsruilrrroriru,6sa tuil6uld ttacf,.lflu'irhifiI:tqusT:odr.rd

oqiluffsuiouuvrrtrS nanr:ffi u{o{ad'lu'lsCIttaotdtlunr:rlfi a-tt Copyright by Mahidol University
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t(

oro.rl:wruririlile 104 nu dlil'riodqrJdnuarvrirur;nnalddsd (d.rnr:rrtia +-z)

9ouac et.r rorfrrrouuuudoueruvTrnruorflumu unv nudr finrflu9euas 89.3

ro.rnrjuflnur uas9ouac er.a rosnrjun?ilrpJ
Act i 9 v 4 a. A 4 , dl

olqml.rounqnflo{ryqoilttrjildoil6t'myt{14ilono 24 1J LLavolqillnnqano 53' rJ

orqlnurndunirfiu 39.6i| uasrirurfiu{ruuil'ro:g'ru rrirrir z.tz uavdsnu'lrriautnqjfiorgoqj

:sm'irr 4t-50 il nfodnrflufo uav 47.r uavrrnnrjruorgrTsnrirr vrudrfinrflu9ouas u.e \u

n{ruf,nur unsrflu$ooae 50.0 lunrjrunauqu

$osns z+.0 ror{ooilulllldollarmiulmqj ounr:f,nsr:rdlrJ?qqrn? uasfiel

*

0{tld?a

il:smml:wru

t?!

0tril)

tnu

lRsnt

o't141t v{on

nrir

A:n
d

lfiaR

lrris

lailc

R:gNlU
A

uaguro

ilr'n
R0l{vl

Rtgnlu

r{sn

dsu

n{rufinur

Rl'{ttYtTt"l

un:dgru

crlmrrhrnr:

6Iqmrdmt

:rru (rMl)

I 1 2

I 1 I 2 )

3 1 4 3 I I 2 l5

2 2 I I 6

6 5 4 5 2 I I 4 28

n{rnauqu

nq{lilil4

unrrJgu

arym:ilrrnr:

drlnrdlnt

rJ4rrrfi

raru (rnis)

I I

3 1 4

3 3 4 t I 2 T4

I 2 I 4

I I

4 5 3 4 2 I I 4 24

l.z ffnu os ffa'lrh o.r{or ou$uil douolrl

olnfl 'r:5?u:arudoryaurildoilalillssqudrodrq sz uris urisac z nulddrumu

nanrrifio I oz
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riorfi nr'n sr6's rff r?n srds!fr n n rn.r.(rnnlulatnrrrirr:6iqnndol) / er

olqnlnir{tuiir?ouiiqnno{dnoilriludorro1il?i.lilun6o r il unsrurnfi qn6o ro

fl finrfluerqnffifirsruloumdu 10.9fl uac?irurdu,QnlurJler:slu nirdl e.z rmcdsflu'ir riru

lrqjfiotqnr:firnu#oundr to il n'nrfluisuas 59.6 uasf,cflu'irfinrflu$osa s ss.A rorfl

rroulunrjruflnunrns$s uas il.6 ror{rroulunrirunruqru

luriauclordrunrissutfu gouac r t.z zuo.rfrnouuuudor.rnruriauluqj fi druudq

rflu{fronr:dhuunvfrriru rw'irfidrurulndrdusfil {ffernr:rfahJuav{ffonr:I:{{rufififrnou

finrflu$ouac 30.8 uuoolodfiufi drur,nfu du1 d.rfiuan{lunr:r{fi a-z

trnnr:finuril:saunr:oinr:iu{oryadrrar:6s:frlrvrnlulndasorn nudr nrjru

sYrsdrtrfauhnqj rnuvnrrduefiumnlulafiavornfinrflu$ouae e8.t rdofirr:annrilil:snyl
.vrrilr<rle

nrjrudrotir.r nu'ir r{tnrjruflnsruavR{unrlqr rnun:rurfiurdumnluladccsrn o^nrflu9su

as 100.0 ttas gouns gs.s nrudlffrl ruoolodfiunudr n:rrornnr:druruurnacflnoutuu'rofi
A dl I _- I r Gt r 4 o 4 a la d1 Iqn natilil Souau 79.4 flo{ryaourilildorja1ild?u tflq io{a{til'trio r4u{doritun nnrilusou

ns .58.8 uns&firnriru{lurrlrnli roncr'r5/?'r:dr: Ivr:r{griuav?vrq nlildrdu rdofior:orrtu

nriruflnurnudr $ouns sz. t nldn:rrornnr:druiluruactlnor:rurrnft qo :o{ra{il'ryr:'ru0'rn

nrrilrcrrdilrf,udro.r:rsnr:6nrflu9ouas 4r.t rirunrirunrurtrrnrdr lutav rct n51il01fr

nr: duruuruar,fl nor:ruulnfi qr :osasrurfio m:'l1l01nR'Erl:ssrdurf,uf,clor:rsnr: n^orfl u

$ooas 34.4
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(0.61 -({.94)) rvirfil 1.55 nsuuu rfion'ruqruoi:uil:64:suassTeuil:?iudruudr uu'ir narr
e v 4q A a A s 9 e - - ia- a - 4 9t I 14
drur{uri&nrfroufiru fio druvru{u?r,rr::rdrqrfififr'sunfrqrorfinr:uoruiutnnlulaEccorn

rrAsqtrilrea
qsn'irnrjru6u leruncuuunlsuoilir:qsn'irrilndu::u oqjrrirriu o.sz osuurJ uasft nsuuu

nr:uoruf,rLqrn'h nrjrufinundrJrunax (0.s2- (-0.032)) tyirtiu 0.552 nsuuuuavnriuvTaun6dr

(0.52-(-0.63)) rvirdr 1.15 nvuuu srrudrdu

ornnr:?rn:ryr{si.rnrira{r.rdu nudr rfrorirsTruilrfiudrrururdarufior:snfirdeuil:

6a: y rrdr arrur: oor^ur unr: riu uil: mtdruil: our td9oua v 66.3 (Multiple R Squared : 0.663)

uasfirirfirurJ:sfivrfi'anfrrufruf,r8rvr4nirfiu o.st+ (Multipte R:0.814) rTsnr:r{fi +-zg

||r
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n

ris fi nin ards !il rinn doufl'n a an.r.0nolula€nrru:-il rsdr $'r adou'l t tzl

eni1.:fi 4-28 nltetn:rvr{nr: piuuil:rorfl rfiufi fi nrasionr:uoilmdnn1:rvrnIuladauolqlil

rl : v q n dl#r o s druvr u fru?rl r : : y'o'l q.r

: rirfrirfivldnr:iu:or:vuuilrrrsgru ISo9000 r,ris tsot+oooufodraor:s::u rfludaurJ:

da:rfrldnrnnrr6'nurir{o4n:'aufiurornr:fir:srurrsr;g'ru rsosooo fiu nr:rir:suuil1errSrrrlsol4000

lauulirlfirirflu z nrir 6o nrjll:wrufihifinrnirrsilllrJ'rer5slrrddoeuurr* unvnrirfifinrdvldiu

nr:fil:or:cullrurerrgrrlsosooo il60 ISo 14000 odrrfiou l ilmrglutr

6|vlnil'tto{nl:mrilil:
Sumof

Squares
df

Mesn

Square
F Sig. ofF

ffrrnj:6s: c (Meln Efrects)

nrr'ldirurisraiumnlula6ac srn ornlnrtR'rr 1,0{r

n:ul:rrruqn6n?rRr:l

rirdsriv'ldnrriu:o$suilutnrgu lsoso0o ?rio

Isol4ooo odrqlou I ilm;glu

ulaurunt:flnrn

nr:rfl ualrBnnl:rurdurfrurnnlula6acoro

nr:fi nfnrru'16'iunr:fl nsrruvrnlula6dso'rn

naufirotdruvruflrL?mrrrvduqr

finnrnfi r s'r drun u {uir.r r: : v rYu q.r

nrrl f ir o r riauvr u nlSn r: : g 6'u du

frnnrn fi qr o r deuvrufu ir.n:: c d'il du

drmj:n-uiaru (Covartates)

su il : s u rarrd urriu n r: f,nn r: duran doru

narrdn'r:orrtdoilquaomnrirunuig
Aoe94e-

nl'?tuuavfl otu'tuo{nuilalIu

16.006

0.093

1.509

0.990

0.009

0.071

2.834

9.31I

0.127

1.062

5.873

0.49

0.415

4.3U

0.609

I

I

1

I

2

2

2

2

4

I

I

I

I

l3

I

1.231,

0.093

1.509

0.990

0.009

0.071

1.417

4.655

0.063

0.531

t.468

0.M

0.415

4.3U

o609

3.771

0.286

4.622

3.033

0.026

0.217

4340

t4.257

o.t94

1.627

4-496

1.421

1.272

13.426

1.866

0.001**

0.596

0.039*

0.091

0.872

o.w
0.021*

0.fi)0**

0.824

o-2tl

0.005**

0.241

o267

0.001**

0.181

- r J a ut
R'15 ?,llJttljtvl o f lj1t lFl

nr:fi'uurj:dprf,s
t

nr:riuuil:friuro

2r.879

lt.t02

32.981

t7

34

5l

r.287

0.327

0.il1

3.942 0.000**

et^o/e@J
duu'sdilndfi rTuilunonoou

,les
{r.JLJ:Erurortnu?RlJR'lt0nnr:fl o,rfiuruafiu

R15Frr?0GtolJ guarowilaosruigdrfi ua{or
Ae-;

Rrr?ouunsiloru'uns?RilRr:fl orfiurunfiu
il

R't5ruuilfllJ0'rnqnnaff u?0{lun10uon

0.196

0266

0.814

0.236

fiil1Ut?,|fl : * 0.05. ** sdu o.ot
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n1rNfi 4-29 nlrernrruf,$luunnq fl0i'uriruqnna ilofrunrutu uasRrtl.roRl:$rufifinrasio

nr: uoniurdnnr: rmnlulndesorErhJrJ:vqndl# rosoT:umu frrt?rr::rdrqr

*

t

(Grand Mean:106.7)

Variable + Catagory N

Unadjusted Adjusted for

Independenb

Dev'n Etz Dev'n Beta

nrtldYuciqra?rurnnlula0acoro o'r nlnr{Rrr {o{

rnruI:wruqntrrfiR?:rl

'[rirnu

m0

14000

'hifinr:rfir

fr nrlfi v'ldnr:iuror otirqrloo I ilmrglu

ufsursnr:naro

uuluil:srvrs otirqfiua

finr:risooneirril:crns

hildrflu

rflu

nr:drnr?nsrur{rou:urnnlulaGlss016r

trirnu

lfitJ

24

28

22

30

T9

33

46

6

l9

33

0.022

{.019

{.38

0.28

{.02

0.011

0.003

{.019

{.019

0.011

0.026

0.4t2

0.018

0.009

0.018

{_07

0.06

4.26

0.19

0.14

{.082

-0.017

0.13

0.15

{.086

0.081

0.281

0.135

0.058

0.142

Copyright by Mahidol University



I
rTer fi ninsrdu uurinsrdu!?r'n n rn.r.(rnnlulninrruiur:dlurndox) / 129

sf1:'l{fi 4-2g n1r1ffitrvf,f,'urilnnq ilofruriruqnna ilrfrunrulu unvRluuoRI:.r.rrufifinrasio

nt:uoilfitrldnnr:tnnlula6asornhhJ:vgndld crosd:rrytufliir,tr::rdrq.rI:.rrru (sio)

(Crrand Mean:106.7)

+

Variable+ Caragory N

Unadjusted Adjusted for

Indepemdents

Dev'n Eta Dev'n Beta
9v 9a

n?ruf,ff?ilnil{uBnrr:vffuqs

'3nqunl

nejrrJrunar.r

nrilqr

fi'nunhdaunuf,uBrrrrso-ug.r

'jnQr,n'r

ncjrrJrunnt

nriqr

fl ?rilf,eY?unilf,uimrr:vfru#u

nriuir

nriurJrunnt

nrjlqr

finun6frrunu{u?mr::r6'udu
,j

nqiln1

nriurhunarr

nriruqr

12

25

l5
I

12

24

16

12

23

t7

t4

22

t6

4.4
0.018

0.M7

4.94

0-06/'

0.61

{.35

0.24

{.078

{.4s

{.ll
0.54

0.308

0.707

0.298

0.486

{.14

{.009

0.13

4.63

4.O32

0.52

{_ll
0.09

{.043

4.092

{.13

0.?5

o.l2l

0.525

0.106

0.213

Multiple R squared

MuldpteR

0-663

0.814

{r
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o1n01 flt{1ll nanl'ifro/I30

t.7nrr?mnv#urnaruffrufiud:vndr'rrlloffodauqnoatssfirunu{u?mrr*6'uduffunr:

sorYumffnnr:rnnlulailssorfl'hJilrvqnofl#to.rfiaunu{u?nr::vffudu

fiaurhsrril : nrruor.rYumffnnmmnlulalisvorn'lrlrhvqnsfl#r,o{6'atmuflu?nr::vfi'udu

daurlr6s:s (Main Etrects) : nrrrufrfiurf,rLrvrnluln6acorntstdauvrufrrLiflr::c6'udu

fr'su n fi ii fi si o rn n Iu lndac or n n o t ei:uvr u {l?r r : : c du du

nr:?m:rc#narumJnJ:au

rfi ofi or:snfl nclosd?tlil: 64:c(-uio effects) nl'ir figunsl^flold'lttvlu{rLiur:

icd'udufiHasionr:uoruiuudnnurrnlula6asorn otirsfiritrdrdqvrrmfifiii:sd'u o.ot lu

firuos6uafiudaurJ:rdurficuno^floqfrruvru{u?nr::cdudu fifiriudrdqvrrsaififi:s6'u

o.o1 (dsnr:l':4-30)

+ ,'rr'rofi +-so nr:irn:ryr{nr:riuurJ:msilofiuriruqnonfififlnsionr:uoruiundnnr:

rvrnlu ladacorntilil:cqndl#toldeuvru{u?ur: :vdldu

iirrmrnr:ffuurl:
Sumof

Square
df

Mean

Square
F' Sig. of

ffarnJ:Bs:s (Main Etrecb)

narru fdauvru {lin rr : v 6'u du

rfi'mrn sr-dauvru fu 6r r: r s du du

rirrJ6^ffi ur: rn drr z ciruil:

frsun6' x narruftoseiauvru{u?nr::sdudu

13.698

1.428

t2.271

2.183

2.1E3

4

2

2

4

4

3.4?5

0-714

6.135

0.546

0.546

7.348

1.531

13.164

r.t7l

t.r7l.

0.000**

0-228
'0.000**

0.337

0.337

- r d q Dg
n'l: fl lJttljtvt otu'lu [n

nr:fiuurj:firmf,o
t

nr:fruurj:vitmun

15.881

20.M2

3s.923

E

43

51

1.985

0.M6

0.7M

4.259 0.001**

* * rrrnfir 0.01fi uluruq: * * uutuo't firi0drdqrn

*
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UA
ufl cnn?il01n0 l|ill?nomouilna an.r.0nnlula6nrruiur:drurndo!) I ts t

ado
R1:?tR:tsfiRrtoriluoflq

aJoq.'
e.ra0rRR1:Trn51s?in'r:,f,ruunnqro.riloffurf ruqnafifinaoionriuorJilludnnr:

rvrnluladcsornlrJrJ:ygndldro.rd:uvru{l?ur::cdudu dlulrodqilelanl:ernilvr{{oryn

lddwr:r{fi +-gt

voj<rss4rviravy
nfl ilnnnilnotnn lu lagsvolo.uo{9r?ttnuryilrfi 'lr:u6tu9tu

A c b ta o r Gl I v I a n I Aa- - oi e
rfi o f,s hifi nffi n ?il qil d?url r lq n uir drun u {uiu r: :vdrdu fr fr r{su n dG uadrL

rvrnluladevorotunrirugr finr:soruiurvrnlulndesolerilrnn'irnrirufrcunfiilrunarruas
I o - oi s 4r s r r d s q

nq ruY|nundd r ln uSnsuuilR'rruoiltilq{fl ?'rentnduR'r: tJoil'illuR1rIi ?tJ (Grand

Mean:103.4) rvirtirL 0.65 nsur.ru uarfiq.rn'irnrirufraunn^ilrunarr nirf,u 0.689 nurluu uau

qln'hnrjrfiauno^dr 133 nsuuu rdonauqroT:urJ:64:crdr nudrn:rrlduviuf,S.rnafiourfiru

6o dauvruflu?il1i5seTuduiifirf,aun6q{0sfiR1:usuiurvrnluladavorrrqsn'irnriudu lou
vrrdaaaall

nvlluuR'l:uotJSuq{R?lnltsau:?il rvlrfllj 0.64 fislllJu llasilnsuuunl5uoil:ilq{n?1 nqil

frnunfirjruna'r{r uasncirufr'gunddr rvirfii 0.688 nsttuuuns 1.29 nvuuu nrildrdu

o1nR'r:arnnsdrft nrirr{r'rdu d1ill:oofiil1unr:eiuuil:fl o{fi?uilter1il6on1:uoil

iu rvr n lu l a6ar orn r os druvr u {u?u r: : s rTu dulu l: srru ldlouac 38. 1 (Multiple R squared

: 0.3 8 1 ) nns fi rirfru rJ : sfi nfr'eil durt'u f,rfi sn4 rvirfiu o.o t s (Multiple R : 0.6 1 8)
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om01d{trl flan1tifio/l32

nmrifi 4-31 nliarn:ryd{ruunnq ihf,urieuqnna to.rdruvru{l?mr::cdudufifir.rasionr:

uoruiuudnnr:rvrnIu1adecornlilil:rqndldto.rfreuvru f,iimr:: vdudu

(Crrand Mean: 103.4)

l.S gtJa::nuasdotmrourr" rduo,raoruYumflnnr:rnnlulaiiacoro'hlil:vqnofl f

naorflnrsnoudilnruofflorn{rudrodrsl;ssru lur{rcrrrudnuarsrJarutilo 'ldamnr:
IAea

flRg't9{11

l.r.r qila:: nfi rirl#Ir.rnulrifinfi osrirnffonr:tnnlulafiacorohhl*qnefl f
vru.irnriruf,nurcirutr,rqj gouas qa.q notsd't rflu{odrrindurfiunr:il?ur:fionr:

luI:srru :o.ra{lduri ilqurqrJa::nfi:J:vautatvdrtu'ulnt{tRlitflnluladasoroqirutn^il

fiqn:ruarilr:nlunr:uriscTu uaynarruhiriulolunr:drrfiusrrruln:{fitt snrudrdu tersfi
, ! o ' gouaszo.g noudr {odrrisrlunr:iryr:rlrdurfiutvrnluld6avoro :osnqiln?rjqild?u tfiq

a u r n rr ru 
ohi 

rTu l o rfi ua riu n r : rJ : v q n dl#rvr n l u la6 a s o r o d.r o r : r t fi a-: z

tt

Variable + Catagory N

Unadjust€d Adjusted for

Independenb

Dev'n Eta Dev'n Beta

orruf,totdruvrufruinr:: s6udu
ri

nqiln1

nrjrurlrunat

ncirqr

rimrn 6r sffiaunu fru?n rr r c du du

'inqun'l

nriurhunarr

nriruqr

t2

23

t7

14

22

l6

4.29

0.14

0.42

{.68

-0.039

0.65

0.199

0.608

{.16

4.077

0.009

{.65

{.048

0,u

0.111

0.591

Multiple RSquared

MultipleR

0.381

0.618
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rier fi'nin srds u.l rin or doun'n a rn.r.0nnlulatnr:r:'ur:6iluradsr) I rr:

0'rnn15 dnu u{il'h n{ruflnur9ouns 50 rdilodl nriiusruign?:fi ilnutyt rfl unriru
.rludfudUu rfqa?ru unsl#rirrjfns'r uav:o{a{ill lduri uvru'ryrflo{f:{{rudnr:ldnrrruf

raudgl{frflunfiurinrintru4n:vdu unvf,uinr:s{.rtoo?.runril:ynrnulnruodr.:rflumrs

R'r: uas duduqnfirudo nr:fi {uil:surarufofrvrf;rJ:clumirurg.rh
i | 9t j - - j j I aflflennqiln?ilqil5ouav 50 rduo rflrj?RljUyrlj1yrfl0{rnlnrgnrnu?{o{ n?:riilyl

lJlvldfildqu il:ssrdrurf,uf, uasfin'r:ffodr:{ilrJ:curort#uril:.r.rrudrirIn:lflr: 5o{a{ril'r

doununro{f r{{luror rfi urtTufluiur:uasnfn{1u eT{n1:'r{fi +-gg

nr:r{fi +-rz itqmrqrJa::ndo'$r6'e' iifirl#T:rsruhifinfiocfrildnnrlvroluladasorohJ

:J:rgndl#

*

{

dE#

donmr

6ruau

I:rsru

0n{r)

#ouac

n{u6lnur
I - a o e 9t a b rd s i-

- fi orfr'u nr:rTu r: ilo nr: : uetRtrdtfuarluro r ffu?fl r: hiiiuluurufi f,nrou

nrin.rruffqhinlun:rldrrTq'hir{rln uacdudufiunr:rirrru:Jrsdr

- rduatiunr:rirrfiuln:rnr: : fl 1nn'rril5s6trunud6fiufrn:?oilrsru'u hildiunu
cnaoil:suiuotirreioruaor n',udilfo"'r rrorilil:cilrarar4ue,'nnJrrndosfrn:luri

nliluelucr unvunqiln:oiddoc l#rfi u {oryaurtotit

- 16oafiun:ruriuhlunr:rirrfiunr:nruIn:rnr: :ohindrar4umrvirnrbln'u4u

. ndedrnunJd uuu:Jn.rln1 fi rfi ',oror rnun: srfi oun: sraunr:ru6n

n{runruqru

- rduafiuneufcr,'hivr:rur'lrifrduef,ucr trnunrirdrJfnur {uiur:ft hir#rto

'hiniurl:slurnf ua9{rlfi rffi & rrnnarrufrduafiucr

- rfiurfiunrrru'lriri'uloidosrfircr : ft'lrin9orudocfir enrflrq:ugn'o'lrirdoiiruru

enrnnr:drmu6c'td6uil$o0 rn:qdrfi rudaogrfl unrlfl^uduv;unr:nfinnuhi

crrr:nuritfrtLqiuritvrrrnr:dr'ld rn:rdrochlfiuraarrrurJ:c'fir rn:r'irocdo{rflu

rirl#rirururndu

l3

8

5

t7

r6

17.9

46.4

28.6

70.8

6.7
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01nn fl5it11l nanrreds/I34

erul{fi +-r dorauouusrdoudtrilqnrdo'f, rfrnfi rJ:yal

b

l.ss {loffs,fiIrsquniudrfiansionr:soruiuu6'nnr:rn'nlulaEissoror'lrfihvqnefl#

ilrnnqo

nu'irnrjruflnurrirulnqj $ouns zs.o finaru#udrqnnrn:1ul:snurfluiloffu

drd'rg :osaqilrfro rJ:slsminio{odrosnr:ilrudnnr:rvrnluJadasorErhJl# uav {orya

drrar:nr:il:srrdrurYufrfi urfitlrnnluladacornmnnrnig srrrua{rdu

tarvfinrjrunauqrgounr zs.o niudrrJ:cTusffiostdornnr:rirrvrnlula6dvo'rrrirs
4 of @ q o | tr I o o ta e a s o j q ,o

ruuu00udlnqoul{rilil{Ytruyr'r l?ilRon'r:uou:lJ :o{a{il'lno il lulj1u:grnu?niln1:dilildqu

rr il r,{ 9oil 1u o r r{n: r or I : ss r u
ou-l

lo{ gtlilalail q{n'l:'l{tvt 4-34

t

flonarn

druru

I:qrlu
(urfrl

$ouas

n{rGinur

- l:ruu: l#narufunra9rw{enrnfiurinrinrruqnrvdu lfif,ft rJ:slulni il:cnrs

uloururdolfiqnnudrriio fiurir uasrJiunr:rirrrul#ru illsdu uasfi or:onnrr

nerrrfl u'l:J'[ddosfi rrr9oufiufi on::rqornryrodur lduf o'tri

- nriauuuigdrdua{ot .ig?rdrcgr.ruueilr{1#I:crrunlunarl6rrfl udocdo$4r

cr fimriaurruariuaqu b{r{ruucilruncfi uudlb?rfl rrJinsr n$urriorfnarrol,

niodrj:'nurloronlrdihjrccunr:0f rmcnarfi nnnraofi nnrrl duu* lddruus

rirnrrtnrirqnaru n::ruotir$isrdsr

- iiturJ:srrarariuarlu deonrdsnr:rircrddorfi nua{qu fifinirlrclufii rdu

nrranudsuarfl uionr:lf:rinrdorrurolxuudrfi rcr
n{unauqu

- Irqqru, l#fi nrrfl nou:unrinrru l#l{rlorrurJrs 6r uaca9rrnaruqrlunr:

rirw.rrdsnr:rfisurnr: f rrruodxeioruaor {u?rr:do.rrfl uffi idror.h rir f,s

- urnurrnig : na:fi nrr fina:rrurl:cilrilbflI:.rrrudrir cr frnl#fi Inr{R1t

ariuaqu iinrias.rrudrirnr:dua6r cr odNciordor na:fi flrdu'rtrql#rirrJfnur

$acfi nrril:cnrdrufrufn:6cYaodrsuos{oryod'narr

l3

14

ll

4

t2

46.4

50.0

39.3

16.7

50.0
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il8t0nn?ns'la0 l|fi 'l?n0'la guil no rn.r.(rnnluladnrsu?ur:dlurodol) I trs

b

srrrl{fi +-g+ ilofrufiI:ssrur#udrfinasionr:uoruiumdnnr:rvrnluladasornhJrJ:vqndl#
j

il1nmqo

a.g.a {ofi nrfi udorouorrusluunurnsrorilriae{runuuoR fi'rfi maig ruonud
t

na:rilfiunrldol#Ir.r{rilqndrfin:rilsoilYur,rffnnr:rnnlulaiissoro'bJrhrqnofl#

nudrnrjruf,nsrgouac st.o l#o'lrruniurfi urrilnr:muuil:'{oryarir:ar:to{ilriru

rruig uavmrjrurruronsufirfiua{oq :o{a{ill do grjuuurussnr:finor:rurvrnfluladdsolo

ludruncjurlrrruruuasfi on::il uavnnrufionXudul:otasrur6n a r{rdu

rarvfi nrjln?ilqil gouac so.o tauonuslurdos nr:rJ:srrfrurt'u#{oqadrrar:
j o S S d tl 9 | 4 S S d ao a
rfrurntjtnn lu [audeo19 :o{a{ill tgtttn n1:9.lnou5ljtnn lu laudcoln tta3fl1:?outtaeflflul

Aaov
uay6u"l6n + drdl dssrr:r.rfi +-ts

t

{saerru

6ruqu

I:rrru
(udq)

9ouav

ndruiinur

- druqnarn:Ixtru: nr:afiaqutorf,ffiur: nr:ariuarluurJrslrorddrrfl u
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Introducdon

Cleaner Technology (CT) in Thai industry has been promoting by the environmental

assistance projecb from foreign donor and Thai cooperation projects in last l0 years (Sirigulalya

et. al, 1998: 189-190). In the same time, there ha^s beelr shift in envirorrmental protection

shtegies. The CT Policy is one of the environmental protection strategies by concenring in

industial pollution prevention (Ministry of industry, 2000:1-8). In addition, an environmental

protection ideas has been a part of the 86 National Economic and Social Development Plans and

the 20- year Policy and Prospective Plan for Enhanceme,nt and Conservation of National

Environmental Quality (199 6-201 6) (Supatra pinyokittikul, 200O: 99)

It is interesting to study on the rmderstanding and the CT acceptance in Thai industry.

This thesis was scope on "the case study factories" that had participated in'othe CT as a means of

improving competitiveness for the Thai SMEs program' conducted by Departuent of Indusfrial

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 industies 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 industies and to study their personal factors affecting CT

implementation's accqrtance by them-

Lfterature Reviews

The Industial and Noo-governme,nt Organization Crroups (IN Group) (2000:l) was

define CT as'"The activities of developmenf/improvement or produc'tion /senrices changes by
I Copyright by Mahidol University
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utilizing raw materials, energ5r and other resources efficiently atrd minimizing the rmpact toward

environment and human risk Many same preventative terms - such as eco-efficiency, pollution

prevention, wasfs minimizatioq 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 atre as follows: (1) Knor*'ledge, (2)

Persuasion, (3) Decision, (4) Implementation and (5) Confirmation Not only several CT

promotion activities in other comtry and in Thailand but also theis literatures are reviewed.

Methodolory

Independent factors in this study are listed as follow;

- Intemal factory factors: marketing policy, factory's pollution prevention R&D,

ISO9000 and/or ISO14000 participatioa DfW' s CT program participation, CT

traind 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 personl group and monitoring by

government

l. The case study factories o'"p 5amFled on the basis of following criteria: they should

located in Bangkok and its vicinity and should experienced il minimum mnnagement basis such

as 55. . 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. T\e compared factories we,re sampled, after the case study factories had finished,

with the same criteria as the case study faotories and should located in same alea and same

industrial sector as the case study factories. They also should haye minimum experienced in 55.

The24 ofthe compared factories were sampled-

3. In order to collect data from personalns opinion for quantitative study, it is

assumed that the factory's opinion was represented by top managgment level. Moreover, the

middle men4gemeilt level (representative for operating level) was also studied for the minorJ- Copyright by Mahidol University
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analysis. Questiomaires consisting of CT knowledge tesb, attitudes to CT tests and CT

acceptance tesb were used"

4- Qualitative intenriew was done to 11 interviewees that representing diffe1ent

roles, positions, experie'lrces and regrrlar worls. Interviewees that chose,n as representatives of

different interpretations and perceptions were consist of govenrment officers, university

professors, consultant company manager, and audit e:rperts fromNGOs. Open-ended questions for

interview were used to all interviewees - concerned to their CT activities, their roles, their barrierls

and what should have done in their works. Of course, some interviewees had role in factories'

extemal consultant of the DfW' s CT program (viz. Industrial Environment InstitutelThe

Federation ofrhai Industies (IEI/F[), Thailand environment institute (TED).

5. Perce, rt distibution" 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 stratistic.

Result and Discussion

l. The top -uoug.-Lt representatives wsre 54 persons (28 persons fiom the case

study factories and 24 persons from the compared faotories). Among the case study factories, top

manag€tnetxt 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 persent for CT acceptance). The top managerne,nt

represelrtatives' 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 implemelrtation's acceptance by

top management represe,lrtatives 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 maoagement representatives it is the higher CT knowledge and

atitude of CT, the higher CT accept*nce. In addition, the factories that have been participating in

the ISO90@ and/or ISO14000 would afrected the higher CT implementation's accqrtmce.
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Moreover, the top managemerf reprasentatives in factory, which have been doing R&D in

pollution prevention, would affected more CT implementation's accqttance than hasn't

The result ofthe top managemeNf reprrese,ntatives' CT knowledge aod CT attitude were

same result as Sorrmuek al*aagraisee's (1998:147) and Ma1'uree 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, serr"ice provision, and

product life cycles are investigated" The benefit of having ISO 14001 certification 26 mainly

realized by large organizations, as SMEs have a smaller tumover 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 be,nefit from their EMS, even without certification SMEs

can therefore use ISO 14001 as a model for desiping their own EMS even CT-And also the ISO

9000 quality assuraoce standards is likely to be a significant factor in CT acceptance.

2. The middle manageme,nt representatives were 54 persons (28 persons from the case

study factories atd24 penions from the compared factories). Among the case study factories, the

middle management representatives ahrlltrt 46.4 percent have CT knowledge at the same medium

level as the compared factorie.s (41.7 percent). In case of attitude of CT, the study formd 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 represe,lrtatives.

Considering in CT imple,mentationns acceptance level, 42.9 prcent of the middle management

representatives in the case snrdy frctories were at the high level whereas 45.8 percent of the

compared factories' middle managernEnt representatives were at the low level.

Statistical analysis shou's that middle m4nagemeNrt representatives' attitude of CT

affected their acceptance of CI implementation with the signifisanl level at 0.01. MCA shows that

the higler attitude of CT , the higler CT impleme,ntation's accqrtance.

This rwult was same as Tippawan krransrisuk (1997:158) who found that the higher

level of saving energy attitude, the higher acceptance by people who using energy saved

accessories.
J\ Copyright by Mahidol University
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3. Factories' opinions and comments

The most barrier to implementing CT, commented by the case study factories (about

46 percen0 yras problems occurred during CT program such as no commihent from the top

managemeot, operating levels were lack of CT awareness and do not know how to adapted CT in

their regular work While the compared fastories (66.7 percent) noted that the main problems were

the lack of CT knowledge *i A"y were not ready to take a risk implementing CT in difficult

economic situation 50.0 percent of both the case study and the compareA factorie.s recomme,nded

tat govemments should bave the main role in promoting CT. Personnel's knowledge and attitude

we,re an,important tool influencing the case study factorias (75.0 peroent) implemented CT wbile

the compared factories' notion (75.0 percent) was beneficial results by implemented CT, such as

customers' acceptance and reduced wastes generated-, was the main reasorl

CT promotion activities and ince,ntive asp€cts commEnted by 53.6 percelrt of the case

study factories was the information aspect Whereas information aspect and training asp,ect were

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

Conclusion and Recomnendation

According to uncertain economic situation today, it is known that all factories have to

concern about surviving their businsses. Convincing factories in beneficial implementing CT is

an important role for many stakeholders. Thesis result finds that inexperie,nce CT implementation

factories should have more CT information for more understanding CT concep! 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, recomme'ndation and conclusion can be desaibedby how to trreat

factories.

Apart from CT auditing in several targeted industial sestors and practioally

enforcemenT there are some recommeoded for DIW. For one thing regulatory system must be

designed to provide incentive stnrctures for the adoption of CT. Factories could get help with

their emission over standard problems or environme,nt problems by using DIW's supporting role

as an advisor or provide loan or grant ftom some kind of fuod such as polluters pay principal fund-
f., Copyright by Mahidol University
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A role as advisor, DIW can gives advises to factories about appropriate CT option from DIW's CT

verification report concem with difference indusfrial sectors.

Environmental agency zuch as Pollution Control Deparbnent (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 environmerfal awar€ness and demand for

environmental friendly products, therefor encourage factories to concem 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 ageocy is the Office of Environmental policy and Plaoning (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 adninistration, state e,nterprise and to private sector

(including indushial sector) in the pollution prevention / CT proposal by using specific criteria

separated from the waste treatuent criteria By consulting with or using information from DfW's

CT veriffing report for CT option in every industial sector, can he$ Board of the Environmental

Fund considers the appropriate incentives to the CT proposals.

Non Govemment Organizations involved in industial sector such as IEI/FTI, beside

participated in CT promotion for instance provided video, CT consulting service, conducted CT

taining coume, should develop new and more CT knowledge continually.

There are several activities that government research sector has been doing for

example The CT Intemship 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 ap'proach- In addition, exchanging daA betu'een

researcher and factory or study together oould developed new project, case study or new CT

option. These R&D activities could be another zuggestion to support the significant R&D factor in

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