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ABSTRACT

This research aimed to manage the knowledge about plastic waste separation for the
government authorities, private, and public sector, develop the innovation and digital platform
for plastic waste separation of the government and private sector to facilitate the behavioral
change of people to be environmental-friendly, and formulate the policy recommendation to
enhance the plastic waste separation efficiency. The research based on the participatory action
research method (PAR) aimed to develop the solution to the plastic waste problem and policy
recommendations together with all relevant sectors involving the government, state enterprise,
private, academic sector, and NGOs by participating in the digital platform development to handle
the plastic packaging, enhance the plastic waste separation efficiency and bring into the recycling
system, and support the plastic waste separation of people and authorities. This research
developed two types of innovation, which were product innovation via the development of a
digital platform and process innovation following the digital platform development process based

on participation.

Research results under the digital platform innovation project for plastic packaging waste
management could be classified into three parts to respond to the project objective. The first part
was the knowledge management about plastic waste separation for the government, private, and
private sectors. The researcher synthesized the knowledge about plastic packaging waste. The
main content was the knowledge about plastic packaging waste management, such as sorting,
plastic sorting by properties, types and categories of polymer, plastic sorting by plastic type, such
as noticing the symbol, sorting and cleaning plastic waste, contaminated plastic management by
changing into fuel waste, and greenhouse gas emission calculation. Moreover, it was a
consideration of bringing plastic waste into the supply chain system. The knowledge gained from
the research results synthesis would be included in the digital platform for plastic packaging waste

management.

The second part was the digital platform development for plastic packaging waste
management which consisted of four parts. First, it was the registration and sign-in. Second, it was

about the plastic packaging waste separation system that consisted of three types of command,



voice command, typing, and photo scanning. The system would display the category and type of
plastic packaging waste the user searched for, purchase price, and purchase and drop point. Third,
it was the knowledge about plastic packaging separation. The system would display the knowledge
about plastic packaging waste management and a step to prepare the material, a summary of the
separation method and plastic waste cleaning, and a sample of value added to the plastic waste
before delivery to the destination. Fourth, it was the systematic waste management to the
destination. When the user learned about the accurate plastic waste separation and had the
fundamental knowledge to prepare the material to deliver to the recycling system, the system
would display the information of the destination which was divided into three parts; 1) The
purchase point of the entrepreneur and drop point and drop off of the projects, 2) the price of
each type of plastic waste, and 3) the processed plastic waste that could add value as the different

product. It was the motivation to separate the plastic waste accurately.

The third part was the synthesis of research results obtained from the data collection and
interview. It could be concluded that the possible policy recommendations that were consistent
with the circular economy principle and the most efficient waste separation were the promotion
of the Extended Producer Responsibility principle (EPR). That was to say, the effort to legislate the
law to promote the circular economy to encourage the manufacturers to improve the product
and packaging design process to be more environmental-friendly was necessary. Moreover, the
manufacturers (including the importers) should be allowed to have the role in collecting the used
packaging or products from the consumers to deliver to the recycling process. Additionally, the
promotion of new business models to minimize the waste from the origin was required.
Nevertheless, EPR would be the legal measure to promote long-term sustainable waste

management.
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ANANALEN WHUKLUNNITUTMISIANTTVEzY anoauasUseina (W.f. 2559 — 2564) UlgUNgUATUHY
sERUAITheMsimuAdvaieinsugRauasdany (e 2561 - 2580) WNuWUNNITAUATLIATYgAY
Advia (A, 2561 - 2564) Uusu

2) msfnwnaguy lumsussaingusvasininifonss andumsidedfifnsuuuiidn
3794 (Participatory action research; PAR) Imamaﬂizqﬂﬁ%wqwﬁ Systemic Approach aeldnsou
LuIAARILN S Critical Systems Thinking (CST) Uackson, 2001) @sUsgnauseind esilew aldlu
NILUVIUNITHRAILILIANTTH (INnovation) warUIRNTIUNIEIAL (Social innovation) oA Soft System
Methodology (SSM) We 79 unou (Checkland & Scholes, 1990; Checkland & Poulter, 2006) &g
Critical Systems Heuristic (CSH) (Ulrich, 1983) uaﬂﬂﬂﬂﬁgﬂiﬁﬂizmﬁi%wﬁu Viable System Model
(VSM) (Beer, 1972) ag Business Model Canvas FudunsnaunanIsnsinm (Mixing methods) Ui
fugruresmsdidusiuangfdmieados uazadiaiedislunnniadau ieidunszuaunsiaun
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wanadin Tnefiduneulumsinudeelud
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(Circular Economy) AilsimudndydunisldninensiiAausslovigean wiewiussqimanens
faunogedsdurisluifiasugha deu uardunndon mugiuuszdniamuesgsia Mdnnisesd
anufuazgudeyanaainusazszion eludesmdlumsimaiafniingszuuiloda wazanunsn
nauanldusglevila 100% laeannisussendld Soft System Methodology (SSM) e 7 Funou
(Checkland & Scholes, 1990; Checkland & Poulter, 2006) Hudupeulun1sfneiuasdidunisuiy
nsvuunstidusmnifduisdeduynniadi Tnsfleandoadwieluil
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2. i

3. wildlAldyses (secondary stakeholders)
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(1) vnuwiiinrwddysemsatuayumssiiusuvesnguriidnldide
(2) BviswavenguEilauladude
aeldnsidedvssnouludaengudmune Tdun wissuniady wu dnfnouely
n3uNLTLAS BsAnsUNATEsEILTTEsRY TsaSou uvninends aAenvu WU franussyfusinatain
AUsEnoumsfildussadasinanain lssusloda aandunatadn Uan. lssundananadn sauds
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& Ya 1
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= 1 v
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HEET] _
uns un
A B
wia  [Euddannn / avdualay  |[eruddaunn f augwaunn
(Keep informed) (Key players)
]
dAdm
C D
aa  |[Enudidanian [ dvdwatas  |jenuddanias [ avdwauin
(Minimal effort) (Keep Satisfied)

M3NA 1 A1 Matrix ANduRUsseniansiidnsnawazaudAnvesgidiulnde

flan: Uszgndann School of Changemaker (2015) uazainanduasumalulaglne-qu (2552)
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The Business Model Canvas
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280 et - @suategyzer

T Seratayer A
e s e

ANA 1 WHUAIW Business Model Canvas

Fian; https://www.marketingoops.com/news/biz-news/business-model-canvas/

naufl 1 (WHO) azusznaulufne Customer Segments, Customer Relationships wag Channels
1) nguanddanang Customer Segments aziluduneulunsinsgingugnin viedde
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5.1.1 89AAININITIANTUSTTAAUIINANERN

WAARNYNANALIIVIANEANITTU NS IEANNAEAIN I UNYYY wazilunuimddggluns
AfluTinUszdiu sanunsanuiiunatafnluguhuuremdn s g unung wu eI e
WA WaNERN QaNaIaRn iaeANaTaRn nasINaIaRNtde1MT UTIANUIRIMNITUALIATEIALATG 9 1]
yunannanadin egslsinnusimsfinedszan auauds nsldau weliwaafingnululdle
agdlauANTgn $3uAN15IAn Nsauen waznsiwarainlusleda lignidludanindends
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Wddluslafanasihludurezidomaslasely
Weussmlamvesnatainidawansenusodawindey dwalvlutagduaaianatain
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Finmmlaniduaulneg195iaga viananaindanim (Bioplastics) waradnidesaaislaniadinin
(biodegradable plastics) wagnwanafinfigesaansls (compostable plastics) lalUAsuAIILADINTT
Yo UsnANaTERn warylsuUsuInsEvedlanls lnenanafnua 1lazaateiiadluiieasseziom
LipdUaviunuiiazlumnissy faduimddgdmsuussginauuuldnsufeniia udegelsna di

drfgunnIfemddeniannusrnwatainawny visenisvaniaedldlywaiain (Skye, 2021)
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5.1.1.1 NsHUUsENNANEAn

nMsulalssammanadin anansenuldisutimuussanidenediues (polymen) wioiileisdu
(resin) 74 lunsudn 1wy Polyethylene Terephthalate (PET) Polystyrene (PS) Epoxy resin tJusu
mawdswuuiliinasnudiuldlussdugramnssunisndnuazaiuide luduvowfivhgsiaussasas

Tnglanzgsudevennmsesudovessleda analdnuwiuddu 9 Tldden Wy wanafnla warafnd

a

waraRnyu 1Jusu daty nswuslssvmanafindatuegiuusuniildwataiinuu 9 fae agalsiaiy

Y

[

TulassnsiTedaziausnsinwunnalannoandu 2 wuu sadl

[

1) Iuunwanafnaugaansd wudldidu 4 nqulueg Al

o

(1) Thermoplastics {unaafnfiaursavasuls esainavesuduielauainusounay
) & oY ya o § v a & ° A X ya S Sy a aa
ﬂaUZJ’lLLGU\Wlﬂmaﬂ Wqﬁlﬂwaqﬁ@ﬂﬂﬁgLﬂWuaqﬂquﬂuqﬂJqﬁaaﬂiwuLwamugﬂlﬂaﬂﬂﬁﬂ SU\{LG]LLﬂWﬁ']ﬁ@ﬂVﬁ

lwAaldules 1wy polypropylene (PP) polyethylene (PE) tudu 9nvasuivadiiineiuilios v

(%
Y v a

TsMsTugUnatainedneiu wardwaliingadunaussnnwaainla fail

msuusUuaowa"lacm
Fouda:linsa GoutddIsdivnAu

O Q

PET

(200 PE) (@100 PVC,PP)

Auwaxadn uono:ls

Ei avsndviuvue:imeiu

A 3 IadanaUsEIanAaIERnauNIsIUSY

flan: I YA zjaﬁml,a”qﬁusuazﬁmalﬂ (2019) Fuii 23 nWgAINNEY 2561

o

(2) Thermoset Wunanadnfiilelauanufouazudsi iduiagidesldlunsdeains uas
THumareUssian wu n11 uaggunsalluii lesandaoulndavaneviafiannsondsldlaels
wioslude swdadulonsveuaiuusuasui Sulinuautfamuluszezem venaininanadinyda
g lugpanmnssunisusazoina udesnalsiin nanafneilednduliannsovasylddnadadsll
anunsasleiald 1wy Ausdnisdu (phenolic resins) wedieamasisduviialudusa (unsaturated
polyester resin) Wudy (AlMaadeed, Ponnamma, & Carignano, 2020; Mariam Al Ali AlMaadeed
& Ali Alaa El-Samak, 2020)

(3) Bioplastics viawanaintanin Wunanafnildananfisduianiuisiulumsnde i
wdn narafndinmeglunaradniues 7 delianunsadrgszuuileidaundle waradndanm

(Bioplastics) Aa wanafnnilunasinidaneainingiun1enisinens (Bio-based) Wi 413lna dag
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[ a

warsiudUznds usetnaauanUlnsiadl (Petro-based) wanafndinmusetnnilaziduniadanuny

9

= 1

wananniindananlasidoy gevaansliiiniuazilansivandstosas winuiAaiiiwatannain
Femaniifuressssund fSaudileinegrann Ui wiaveamanainainfiumandazUdes
fafimusenuluvngiifdsaaisd wazviviiadeunarafnialuluumanms faunsages
aansunndudululaswanadin wazvhiednivzaiidnleinindusmsvesmandu (Skye, 2021)
FSUNISUUIUTELANVBINAEARNTININ ANHNTLUIDDARINAINEINITOIUNTEA8AT LA

N9 anunsausladuy 2 Usznnudn

a

nwanafngasaanelaniesianin (Compostable plastic) #inINTHAU

- 1119 nWY (bio-based) 14w PHAs PLA wag PBS #3aingauainUlnsiad

BIODEGRADABLE . v v o
& COMPOSTABLE (petro-based) LU PBAT wag PCL Wudu daneldaniiey wanay

(compostable) @1u1sngasaalslan1stinin (degradable) Hisanu3uie
Yeenatainadle wazn1stdnuudetunalainialy

wanaingasdatglilani19daa1n (Non - Compostable plastic) #HAna1n

1MYAUNU1INNY (bio-based) waildidursagaranalanisdanan (non-
100% = va A a < A a v a A N
BIO degradable) danaudfmilounarainialuiindnaningavlnsied oy
PUSTE bio-PE bio-PET wae bio-PP 1udu (gaiiuveananainnguifuluizowesnis

anltingavantlnsieil (Petro-based) &lianunsanaunule)

/ MOAUNNSINYAS (Bio-based) \

bio-PE bio-
PET
aanaiildlaniesdiniw aaneilan1edInn
PBAT PCL
\ IngAvnUlnsiall (Petro-based) /

ANT 4 NNSHUIUSELANVBINAERNTININ ANUAIUANNTOLUNITAR18FALEN1ITIN N

Fiun: Plasticsforchange (2021)
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(4) Recycled plastic (rPlastic)/ Post-Consumer Recycled Resin (PCR) \Junaiaf nil
N1unszUIUnIss tatAauds Wuussinvmanadndiba Suaruaulesgrsuinlud eewes drcular
economy (CE)

2) IUNAUUTLANUAZ LAV INDALUDS

wananiutagtuivannmanouazlfifiendniaguasnansusisruiuann uiidlesanaudy
Avvasmaradnnanardulssiuiiundnnunnd uinndnsaeinaradnfildludiausesrTusuegng
soiflesinuasasoiioda uaznanainlatefimsuanidvaseannsaviunsledale Wil
wanadnfisleglutiagiuanmsaduunldidu 7 Ussiam wazwsiagUssianinafifauantdiunndiaiu
ludruduslnadndudesiansananuduivvemarafinurasUszinnegieaziden Wansiuin
nanadnvialavaeadefigauazusziavlansvdnidedunnnsd Snifa maudsUszammanading
Lﬁaiﬁ’@mﬁmlﬁlﬁaﬂmﬂiuiaﬁﬁ'f\]ziﬁu”iﬁwwauﬁunﬁ%?ﬂ 11 Taglud 1988 Plastics Industry
introduced the Resin Identification Code (RIC) laiausliinisuuasiananafinesnilu 7 Ussian
(il 13) Ineilgauszasdreiiio dmhszuunanainifiosiuisanuazanlunisslodanaiainnds
nsuilna deusdumn nsdauszanymanafinves RIC Aldsunssensuinfumasgiunissuun

Ussnymanaansialan sl (Plasticsforchange, 2021)

“U8LaY 1 PETE/PET: Polyethylene Terephthalate

wanadniiviannindlefidumisnman vie PET dnmsudnuazuilnafiunsvatsanniigelu
Tanulosanivsslovilldaosednaunn dalnnjaglddmivussasusionsuaziaiesiu esan
Auaunsatunslesiulilosndnudnluilindadasingludens Tneunfiudiasndnse
Ussiamiavanansatan3luaald

“U8LaY 2 HDPE: High Density Polyethylene

fignuazdustuiivuniugann Tnemnazldndngeuost ds3lada viemanisinuns saudls
gunsalauuifniay dlauazviauvay Wus WesndguautAnivihanananelslndiue s7lifine
frugn1 Feudausauagyuind PET ann uenanildseudreuduasvudensinszunn uazanninog
Tugmmgfifigeda 120 °C lnglald$unansznu wenainil HOPE 83l sunudesluiluslafa
esnnifunanadnindiweiniefigaulenidunsilda

NUBLAY 3 V: Vinyl/Polyvinyl Chloride (PVC)

Indlaflanaelsd vide PVC iiilwdeinanafndunszininsndnunndususuauvedan
Tngazoglugluvuiuguassuufeuvuuduazuuudangu Tusuuuuuds PVC drulngagldlu
gRamnssunIsneadne uanilenanduansdu q azanunsaviliyuuasBanguinndu avanunsn

i lldiurieussun angll wazawiuaneln seauaud@niuimuniu wazazaInlunisuyssy
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gt PVC Iidanunuitianreasrsuuuidy 4 1w 18l Tavg aounin 019 lw51fin w8 Tunisldon
fivannuangsniu

“u1eLaY 4 LDPE: Low Density Polyethylene

LDPE umanadniinssfuduiu HOPE ndmie LDPE duflanusunusuveslananas vl
fnagdimssenuuulviunsuazBangunniu Tasnanafnuiedaedlasadiefivlidudounasdadinie
ﬁqmawimmwmaaﬂﬁwm bindaladewazsiaign dnasiilundnganaain avueeng
120 Wdw ws gedtonuuldudaiis wasqeey winanadneiadasddofuasinnumenswduiumne
yesgmanvnssumanainlunsiiunuannsalumaninduuldlvale udeeslsid LOPE Adalal
ansaslafaladinetn Juinlifinnsunlusleaa

“U8LaY 5 PP: Polypropylene

YY)

Tnsfidu vie PP Wunanafniinvinnlududilaasaeiffinsudnundududvass wazeie
JmannvesnatainUssniaziiulnunddusg e osnanaudAiianuuduses
UMY anIIvuRoguMgiig ianusanuwa afnUssanildlundausiinmefuad Sudiu
saeud detumudou muugldennis warwdiwaindoudnsagy a0 INANMUNUMIUROAILEN
(fatigue) téann PP Safnlddmsuduiinuresnansos Suanunsafuvieseldnaus 1 8 180 o

“U8LaY 6 PS: Polystyrene

Tndaladu v3e PS [Wunanafinuszinndinanduvesudaseluuld iunarafinsiangnun
warkAnTuldiEIn Fewgramadtaunsonunaainussianildnni Ausfeedosiu auou
Yaqussqiast Waufanwugildudadie Tasamelnaldonns Inefauaniillnguasdudunse
WIzaNsavEasEsiaiiounsiala Immawwasjm?jqﬁagﬂmm%m

Tuwdvessansgnumsdannden dadudunarafnfugfian wswdunaradniliannso

govaa1lin1etinn wazdianunsaiinlunuauwazasgag ULENN Wesnnusaliugndumee

o v v ¢

drdgdategnunviedainsaaradilaiadnluemsdsdmadiouswioaunin wenaini Ps lld
Suniseausulunmsihunsloda wasluvazdaldnuwuinalunissla@anarafnussinniene
nu18LaYy 7 OTHER: Other mixed resins

mnliaunsaszunuantRvomaanntunnUsznmiinanntadsdula Aezsiulilungun 7

'
= 1

Fedwlngdunanafnilunidnalute Indaisusiun (polycarbonates) W3a PC Nlduannansia
ATAMULT I5IaLNUNIY PC Inldd1nsundmauddinsuniuiuwan kiumidinsuiauin was

wIuswuUdsiy wasdaunsanulalulnsdniilodowarlunouwnafan (CD)

'
4 = =

Tugaldfadfeuun msldnanafnuariiduniondestuluwinisvzdsiioumgiias Jaas

Uaswanslaniuea A BPA) Faluaisuseneviieglusiedearsinliionndudunsiesodwindou

d’J U 1 a dg( ! ddgj a 1 a
UBNAINU NTAAYNIVDI BPA bLiJE)WGULﬂWUUIUMQlIEjQﬂaU vimEJmmmmimuuﬁuumzma@mu
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naeall wazluiigniasdunasifnelifauafivnis elundntdu wanafinmneia 7 wnulign

PJyunslaAa

TOXICITY CODE: ALOW g HIGH

Polymer
Name

Resin
Identification
de

Abbreviation

Recyclable?

Percentage
Recycled
Annually

How Long to
Decompose
Under Perfect
Conditions

Maximum
Temperature

Brittleness
Temperature

Toxicity
Level

Most
Commonly
Leached
Toxin(s)

,
(A

Commonly
Recycled

36%

5-10

Years

70°C (158°F)

-40°C (-40°F)

®

>

Antimony Oxide,
Bromine, Diaszomethane,
Lead Oxide, Nickel
Ethylene Oxide, and
Benzene

HIGH-DENSITY

POLYETHYLENE

o
&)

Commonly
Recycled

30-35}

Y

1 100
Years k
-

120°C (248°F)

-100°C (-148°F)

A

Chromium Oxide, Benzoy|
Peroxide, Hexane, and
Cyclohexane

POLYVINYL
CHLORIDE

n
(&A)

Sometimes
Recycled

|
<1%

Never

70°C (158°F)

1,2-Di

LOW-DENSITY
POLYETHYLENE

\
&d

Sometimes
Recycled

|
6%

ey

‘ 1, 000 \
Vears

POLYPROPYLENE

POLYSTYRENE

All other plastics, including
acrylic, fiberglass, nylon,

polycarbonate, and
polylactic acid (a
bioplastic)

& & &

Occasionally
Recycled

|
3%

—

120-30
Years ‘
-

Commonly Recycled

(but difficult to do)

34% '

50

80°C (176°F)

135°C (275°F)

-30°C(-22°F)  -100°C (-148 °F) 0°C (32°F)
Benzene, Carbon Benzene, Chromium Methanol,
Tetrachloride, Oxide, Cumene 2,6-di-tert-Butyl-4-Methy|
ide, And Phenol, and Nickel
Phthalates, Ethylene Oxide, Tert-butyl Hyd ids Dibutyl Dithi

Lead Chromate, Methyl

Acrylate, Methanol, Phthalic
Anhydride, Tetrahydrofuran,

and Tribasic Lead Sulfate,
Mercury, Cadmium,
Bisphenol A (BPA)

90°C (194°F)

]
-20°C (-4°F)
2

Styrene, Ethylbenzene,
Benzene, Ethylene,
Carbon Tetrachloride,
Polyvinyl Alcohol,
Antimony Oxide, and
Tert-butyl Hydroperoxide,
Bensoquinone.

OTHER

Difficult
to Recycle

Low

Majority of these plastics:
never
Polylactic acid:
6 months
Polycarbonate:
135°C (275°F)
Polyactic acid:
150°C (302°F)
Polycarbonate:
-135°C (-211°F)
Polylactic acid:
60°C (140°F)

®

<

BPA, BPS, as well as all
«other toxins mentioned

A7 5 suun 7 Ussanwanadn auaaandinnuduiiveazanueindiglunissle@a

f11: David Wallace (2020)

9198 MnRATuIRINANaINNsa Ui lUSleAala aunsaInuAnaIaRnaINAINNeIn

felunsihluslaida Recyclable way Non-recyclable Aananslunnaaludl
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Easy to recycle

- Difficult to recycle
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wWaafn ban
A2y
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2 Slwdalden faseidduie | Wesleda (CFR):
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<2 ’o’ < a) d apd A 6’5 Agl
gudu gauuds Wdama Wauda gevuluvesgenszas qeiin
watdaan
TUsaaa Ta
N\ VLY EVEIL
4 “
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Low-densi
- et .
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04 -70°C 1§
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v
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bhEIN

fiu: aqﬂ%a&af\]’m World Bank Group (2021) World Bank Group. (2021). Market Study for
Thailand: Plastics Circularity Opportunities and Barriers. Washington DC: World Bank Group
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5.1.1.5 n1saan1swataanUuiloulaenisulanduvezitanae (Refuse Derived Fuel:

RDF)

o

wanamnvuouliaunsodndulusledald sxgninlusnudndundsnudomamauny
vi3o ROF manedis nsudasanmuszyades Thiudomasiiamaudfludesdnuouaiuiu
YPIAATIVILILLLY LaraIRUsznauinaaiiuameniniiashiaue fumngausonisldifuidomas
diglarudouuananidsiidniewmiaiifmua Ing ASTM Standard 2006 RDF Aeidawnasiild
Mnvegithanusauiivndn wagldfunisdauenlans ui wagingetunid du q vonui

1) MesuunUssanvaatomdsainves
Haatuiidomdsinanldanverluvansgguuuy Tusgiuiinisillinge Tnsaunaunisnaaeuan
2990131138 The American Society for testing and material 151’LL‘1J'\‘1‘Ui8Lﬂ‘1/FUENL‘%@Lwax‘if\]’m%&lg
oonidu 7 Yssumdeeludl

RDF 1 fin RDF fidinnsuanldluguidy 9 vesvesfignilsuudenaiinisuenvesimnlud
suwezivualngeanieu

RDF 2 fia RDF #iiunszuaunisgevung ldvuiaveue Tnsasiinnsdawenlaveiivi ovy
Fewmdnoenviolufly Tnevhluasdivuauszanalliiiu 6 7 3endh Coarse RDF

RDF 3 fla RDF firnunszuauntsdauenlany uin waztagUssinnefiunidoonaintuiun
vavdesaliiduuadnat 2 th Bond1 FLUFF ROF

RDF 4 fie RDF 1 udmanvezienlails dunszurumailiieglusuvesdunds nevialddl
AN 0.035 f3endn Powder RDF

RDF 5 fie RDF findnainvezyanesduiiwilnsilfuaginnsiunszuiunssauvisagli
ANIMULLINLINNTT 600 AlanSusiegnuiAnluns 13endn Densified RDF

RDF 6 o RDF #indnainvezyarlesdiuiiansnsawnlusle Tnorunszuiunsisiegluguves
ouwaaviad i3ent Slurry RDF

RDF 7 fie RDF findnainyaresdiuiinnsilsiiansinunszuiunsieogluguvesufa
138771 RDF syn-gas

2) nszutUMIHARaIWAYEE

[ £
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ogdillon wog wi uasAausniAveIMILALYBEIINNIINASTi TAuTulasTidgeoentoutiay
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Y
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wiinvidy msthlusdnansusuusesnun1mau (Soil Conditioner) nsamisihluilanau irwvesulvg
Wevevneny wwavlyl szgnAnfievisainludiaseun dmiuresiiuliunaIsdunIeany wanasn
n$e wardwmeaiursaurlullunssuirunismntnilaensadudioindseu (Coarse RDF; C-RDF)

< v 4'
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msvanuudana-Tanm WumsmainausEnindisnamaeissnauarisnsmisdanm

d' v Y ° 1Y) | | v a a A o v
dielitinsdawen nmsnauanldlni waznisgevaaililauniian wdeimyreznunluilsnaul

€

wiaedesian IngazUsznauludlrsdunaunisiivesidng seuuuazn1sniual Junaunisld

'
a

LATBIININALUNITAALEN WAZTUABUNITIENILUINNITNITININ druduaavnefonIsiLayian

q

WAAINNITEUIUNSIUEaNaY (Awi 23)

41 N VBIIUIY 129 i



v | M35UrEENgsT UULaYNIIAIUAY

MsAAWEnIURY ,

l 39
2 |
e
3 !
, 2.
nslalATesdnsnalun1sAnlen o
fanNIUTE UL/ V8T Y « NIARLENAILLD nsAnueningldam ;
Saolaiia « NIAAENTUIN N15UA/ NTARTUIN <
o % T s & a
i v . e NIAALENAIBILILAAN nsegnsuilowien :
A ‘ Tana v — X S
D2 3 1
b WAIUES =
RDF ez l S |
2
Toiuuu all
S
v a _\; 1
> N13LENIEUIUNITNTINN =
: o
: U k%4 Y3 v aaa;r
Jevitn « | nswdinuuldennie nsudnuuuliennia & |
y H o nsudineide dadnuuuliennie
ANTOUY 4 5 .
ﬁ”wﬁmu« | mendnninezneu
i < Wiy
L] v
i 1 1
! 1
N o MSIeU
Lo |
v
nsilanay R

AN 15 JUABUVBINISUNUAVELLUULTINA-TINN

110: nesudLaIUNITOUSNENGIU (2560, W.24)

(2) nszUAUNTUIUALABNISYINLALEDBSUUUWAY (Dry Stabilization Process) nseUIuN1g

v
=1 LY Y

agaduiunszuiumsvan lnglsuaiedsn1smagininney udidsdegldnmsAnuenidanativednuen
dauibindenuauiougunvindemaninues veiiisdaiennssuiunisian Wunssuaunis

UnUaLuUTIn MTInNa (Biological - Mechanical Treatment: BMT)
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5.1.1.6 N15AIU GHGs Emission
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FWANIUITUY
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fAawazlaun «
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TanAuAY

(Soil Cover)

.
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ANA 16 ASEUIUNSUIUALASANSYINILED T WUULIAS

nMssurEsingisuuLay

ATUAL NITARALATT

!

ASIENTLUIUNITNITINN

Asusinkuulgainia

l

ASLYLATRIINTNAMUNITAALEN

ANSARLENUUIA
AIAABENAIBWLLIEN

N13UA NITAATUIN

'

n1sHenau

a: nesuALaSUNTeUSNENGIU (2560, W.32)
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Wesnnisihndurernanafndigszuunyuisuladnass sududndrunilandldagliviudaiay

fanas WWunisasemnunsemindnsliiunuainsuenver 8nniamds

1) MsAwImUIuIanNIsann1sUaaLAdsaUNsZaN
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(1) MSWIAMUNUILUY wazUSuIvee Taun13AIuIad Activity Data 1gnIANNnUILULY
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|74
e D R AUAUIBUUUNR
W1 @8 WUUNAYUEAI9EUEN
W2 A UUTNNVULAVL LNV
v R JSUNTN VUMV

(2) 11 Activity Data 11udaslvieglusuuSuianisuaesiimseaunsean lagaaidiiy
Emission Factor

(3) wasenisaunseanivieglusuingaisveulneenlediiisuwin lnenisiangaudiiue
dnsnmlunisiliislaniouvesinefounssanusazviln

@) wlasarfrgarsveulnesnlediisuwianuuaenlansy (kg Coeq) Tidusu
anfueulapanldidiauingae 1,000 (TCO.eq) ipdan 1,000 Alansuwiiiu 1 fu

(5) MavUSinaansusulnnEwIANUSINVEE Auansluaunis

GHG Emission (CO2 eq/vu18) = Activity data x Emission factor (2)

lne@l Activity data \Hudeyafanssuiineliinnis Yasefmiounsean wu Uunaey
nslglni nslgundiudoinda
=

Emission factor Ao Wumduuszancvesudazianssula 9

GHG Emission Ao Yuaiiieunszanainianssule o

[ 7
v A Ya v

MatlE 1989 AUINMT GHG Emission 31naansiuad1e 9 luaswielulngldtaya Emission
Factor 984AnzNIsUNISNATARIuAISUBUN AN UivaINansi el (2554) Wugulunsensdauas

WATIVTeLA
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W o N o0 kDN

N DN N D NN D NN DN P PP PP, P, PP, P
© N o A D P O 0V 0o N LR BN = O

AN5197 7 A18819 Emission Factor Ya9kann s nanasn

ABS

ABS resin
ABS+Fiber glass
CPP

Epoxy resin
EPS

Film AUL

Film LLDPE
Film PET

Film PP

GPPS

HDPE

HDPE bag

HIPS

LLDPE

LDPE Sheet
Magnetite

Mat. OPP/LLDPE
Nylon

PE Foam

PET
Polybutadiene
Polycarbonate
Polycrylonitrile
Polyester polyol
Polyester resin
Polypropylene
Polystyrene

U8
kg
kg
kg

AnALmas (KG CO2 E/%Ua8)

3.8700
2.6379
1.5200
1.8900
5.4523
4.2425
11.6000
2.2300
0.0055
0.0020
2.9187
1.6170
1.5200
3.1699
1.6894
2.6360
0.8250
0.0366
1.9100
2.1000
3.7700
55210
6.7364
3.7107
1.2391
7.5400
1.6862
22971

45 MUY VBIIUIY 129 i



AU o wu2e  AnAmes (KG CO2 E/%uae)

Polyurethane (flexible
29. ke 3.9736
polyurethane)

Polyurethane (rigid urethane

30. kg 3.3284
board)
31.  PS (fire retardancy) ke 2.7408
32.  PS film for laminating of tray ke 3.0259
33.  PU Foam ke 4.3100
34. PVC ke 1.1983
35. | P-xylene ke 1.4076
36. Styrene ke 2.1909
37.  Vinyl chloride monomer kg 1.0218
38. Xylene ke 1.0103
39.  Qawand@dn PP kg 2.3990
40.  Qawanadn PE kg 1.5200
41.  TWauwana@n PE ke 2.6360

Aun: ﬂm%ﬂﬁillﬂ’13L‘VIﬂﬁﬂﬁWUQﬂgUQUWWW%Uﬁ%@QNaWﬁm“fl (2554)

5.2 MIRAIUININNTTY LazuwanWasufdia Tun1sAauenveznatainvaniaiuas

wnvy Wdedenisuiuasunginssuvesszyrsuynaadulniuiinsiuvdaundon

NARINALATNITIIUTINRALIANITBIAAIINS LS DIVULUATUTIRT NI NAAANUED N9

Az IIudilagaunuLazduAT1ENtatedNiuALYeIINaTeINITHENeABIAAUNIATUNITIANTT
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5.2.1 Yaus¥anuluninnssuvasdlasinisuinnssuunannasufdnaliion1sannisues

UsTiudInanann

5.2.1.1 anuduuinnssuvedlasens
nn1suszuradetuaununevesuinnssuludneiy agiuindedidyvesaiuiu

“UTANTIU” AONLAnia AIWINY N13a31NBIAAIINT Lazyan Uiy dmTulasansuIanssy
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unanWasuAdiaan1TIANITVETUTIAAMaINaaAn NldnTasisunanlesuAIian1sInnITveY

1 & Y [ [ 1 = = 3 o v ao ! [ [ 1
ag19ATUI9sUL duiluwinnssuludsuuunis lned 3 ssduszneudidgiduinduuinnssuln
oA

v L3 a

1) Aulud (Newness) unanwosuRdviaiiien139anN15veeussyAnnNaIasn Landdanis

v

fimunAddtuan Tasegludnuugvosguiuunisusudsminunanesundvaiidmnelunis
Fansvezialy uasiaundesenliiisuuuuvesmsimuiesdaudianiznsdnnsveznanadin
waggiatuliinnsasanuaserinungldanusasgusloaludeny

2) ﬂ'lia%"Nﬂ’JﬂﬁJi’LLazﬂ’Jmﬁﬂa%'Naiiﬁ (Knowledge and Creativity Idea) Lnannasu
Paviauiionisdamsvsrussafarinatain Aaainanuduareudnasisassaiiiauntulaildlfiae
MNnmsaenidsunuy Tnesusiuesinmifuduedennasineimans naunaIunm3Annen
Aidevnasudandon wazTanmans

3) msa¥rayarludaAsugia (Economic Values) unanlesuadsiaiiensdnnisvey
ussAsiwanadn Wanntunlndegannsaisyadlifistuld fanudululifyaeangib
wartluyaahudedanusiusog

ﬁfammﬁwﬁ’maﬂmﬁmmﬁﬁaL'flwﬁﬂuﬁaﬁwﬁmﬁaﬂsﬁa%ﬂnui’mmiﬂm ASLUITU wazdd
AswWaunT 6 a8y é’aﬂfumiLﬁmmiﬁﬂﬂiﬁmmmfﬁqLﬂuﬁlqeﬁﬁ’mﬁ%ﬁaqﬁmig FUNTT AT
Uszgndfld wagninilUlda3slunesUfua (Kabir, 2015) Tuud armduuinnssuvesunanlosy
Adviaiiien1sdanisverussadneinatadin Judusuuuuresmsdanisesdaruslngldinalulad
asiglmidnunUszgndtuesdeufitugudiumsdanisuey uansdanisiamuIssUUaTaUmMANTS

'
.3 =~

) v v fa & a r-:ll = = o
"\]G’Iﬂ'ﬁﬂ'}’mzLW@i?Uﬁ'ﬁﬂJﬂ?’]ﬂsz\ﬂﬂQUﬂﬁm@LaﬂWi@uﬂﬁLﬂa@u‘W I@EJ&IE“ULL‘U‘UL‘UUU’J@ﬂii@JIUﬂWi

Y]

JAN5VEEATUIAT uaziieifuiudodinvewnanresufdvianiioglutaqiu Snvisddnasuliin

[ al a a 1 ¢ aa U U a v I~ Y] =
SEUUMSARLENVEELUSEANS ANLINNINanrasuRaIamiy wazdfnanimdusinaislunistou
Usauseninmaiievey dUsEnaun1VIseETIUTINYELIURUAIENIE uasmiieuiiieIUeegs
ATOUARY

v [ = o I 3 3 5 I [ A « [ a )
LUUYBININNITY FeuluesAausznoutumvesnlduwinnssy Ae “n1siludslng

q

=

weldFunawauuiulsannifued1sitsd1da) (Maier, 2018) aadnsiiiaadusauiions
LATEgNALaZNITIAILT 38 OECD (2005) duunuinnssuoanidu 4 Ussinn fe uinnssundnsioue
(Product Innovation) WinN3suN52UIUNTT (Process Innovation) UIANTIUN1TAAN (Marketing
Innovation) kazuinnTINeIANT (Organizational Innovation) Tuduileznanisameuinnssud

ADAAARINUIWITY AD UWINNISUNANNUY AU INNTIUNTZUIUNIS
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5.2.1.2 Winnssunanfs (Product Innovation)

uinnssundndasifuuinnssuivagliamsoiiauendndueldfndifegluiaguly
Viowmann luwdfidndfedduiininnimieauldfing deutanssundadus niienuanise
IuTeulunisudadulasnisadeniuuansnslunisnds MsfinganInLagaILIvaInva1sves
audniitnglianansaiulannudosniswazdatenalunisidulsll

2R UszneudA v TanssuveINans el aunsauandiiiuldlussdunnududoud
waNAeAU (Maier, 2018) laun

n1sidsunlaiuuinnuan eiseguunuinnuantnilidnaglasunisatvanuain

walulaglmivselifnny
- myiwandaeileglyTaguazdiuusenaudu § NlaNvUENANIIMUUNLE?
- aseenuuulny Fealnazliauvanguinniuanisiudeususiamsesddanual 019
Neasiudnyueneassaansvon1sdsulUasinunsuanivg
a oA v Y A v ¢ A v v a o e W i a4 A
- Uinstud Muwseudundadueiniedumnisidnundadueiiyl denaivsednig
a = 2 v
Wagunlaunednuoy
WINNTIUHANAUNILABUAUDIANINABINTT ANUAMNTI kazANUTITIUITREUILAALLD
Hundadusiuazuinisiaseass Aruenanuianaawazdunuiiidvafigatuanantiu 9
wonanil uinnssundndaeiduiitevenisidenatsiies Buis (2003) laiaueguuuy
winnssundndaat (Al 17) wansbiiivinnisesnuuundndasioglunszuiunisuianssy diwi

A8AINTIUNITINMHUT MTUAYITELANYRING Ad s AT UNITeenuUL nedufduiusiunis

WAILINITNAALAE N1TINUNUNITARA
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Cost Structure (CS)
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5.2.7.1 Key Partners
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4) Wusiinsiliausiuiaduuaenmeanisdanisvesussaiasinaiain

U a o v ! = [ ! ! [ '3 a ¥ ! Y v o & a

Wusiinsflvianusiudiodulaendwovssussaingnatadin laun 91189 Susuderyss

lawfia 90 drop point waglssnuslafa

98 MU VBIIUIY 129 Wi



5.2.7.2 Key Activities

Aanssunan (Key Activities) uaen1saniiusuunanwesy Uszneulusie 6 @uman lawn
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e
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o
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% 3 a Y o a < g

nasnunanwasustiawiuu (Wudu
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5.2.7.3 Key Resource
NSNLINTUAN (Key Resource) vaanisaifiuaiuunannesy Useneulumie 4 g laun
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mMsuImsdansunannesuiielinisusnsungldnuldedaiivszdnsamandusod
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Wnihavsmsdanisunaaesy [Wudguaszuunisinnuvssunannesy
2) NININTNINISRUY
Judsdndudmsunn 4 Frveansanduanusarnsuing Buwsndideadyulunisdam
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o
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5.2.7.4 Cost structure

suyuianseldlunisdiiiunussia asuudldidu 2 Ussam fo

1) dunulunsimuiuwannasa laun Aresnuuunasiauiwnannesy, A13AT1eiuas
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5.2.7.5 Customer Segment

MTATIEVnauLldaIu (Customer Segment) unannesy Usznauluse 2 @ fe

1) Primary Target: (ngustvunevian)
naueiinendelureulafideuuasguvulufiufiununuiu eny 15 Fuld Afanuauls

L2 3 a

AnwIANuIkaEABINITInNITVEEUTIIA eI nAaRN usEAuATISeU waznquaunIlUluiiuinan

q
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augu WU wer uim uazduslnanvedun
2) Secondary Target: (nguidvungsas)

TANLaTYARINTNNINGINE FBINITARLENVEENAARN

5.2.7.6 Value Proposition
ANAIIINNITALELULNAANDSU(Value Proposition) Usenauluse 3 du laun
1) Products and Services
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3) Gains Creator
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