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Abstract

Rice cultivation is a significant contributor to greenhouse gas (GHG) emissions in Thailand, Especially due
to the open burning of post-harvest biomass, which remains common because it is a rapid and labor-efficient
disposal method. Conversely, the combustion of biomass contributes to air pollution and drives climate change.
Consequently, rice straw biomass has been transformed into value-added products, such as rice straw-based
plates, as a means to reduce open burning and serve as an alternative to plastic products. This research aims
to assess the life cycle and economic viability of rice straw-based plates. The study applies the Life Cycle
Assessment (LCA) methodology based on the principles established by the Thailand Greenhouse Gas
Management Organization (Public Organization). Primary data were collected from the Lifelong Learning Center
in Nong Nam Sai, Phachi, Phra Nakhon Si Ayutthaya Province. Results indicate that the production of a 15 cm,
12-gram rice straw plate generates 0.0216 kg CO,-equivalent emissions over its life cycle. The emission
distribution is as follows: raw material (58.52%; 0.0126 kg CO,e), manufacturing (29.58%; 0.0064 kg CO,e),
transportation (1.36%; 0.0003 kg CO,e), and end-of-life disposal (10.55%; 0.0023 kg CO,e). Economic analysis
reveals a unit production cost of 2.91 THB, with a selling price of 5.00 THB, resulting in a net profit of 2.09 THB
per unit. The above findings indicate that rice straw plate production is economically viable, as it yields a
relatively high retun per unit. Furthermore, the production process adds value to biomass, reduces pollution
caused by open burning, and offers potential for sustainable commercialization and community-based

enterprise development.

Keywords: Life Cycle Assessment of Products / Air Pollution / Climate Change / Greenhouse Gases / Rice Straw

Plates / Economic Viability
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Usanallwiild 0.3125 KWh
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nsUszifiuindnsiinvesnuriadn Tnsnisdnaiienusinunisdesfieieunsyan (Greenhouse gas
emission: GHG emission) Tuguansusulasenlasifivui (CO.e) 14ABAMsMMuUIML IPCC 2006 Fen1sAiuimnis
Udosfmidounszanturrfinnsanindeyafanssuiifintsdniunisluiufiguiuidudszavinisudesfiedounsyan

(57991 2) Tneldaunns fadl
GHG emission = Activity Data x Emission factor

1119 GHG emission = Ysunaumsuassineisounszan (Rlansu COLe Aonhanansing)

Activity data = Yayafanssy (W diln USuna wasnu viesgeeni)
Emission factor = AduUszaAnsn1sUdesingsounszanveusiazianssu

A15197 2 AduUsEANSASUaRE A S aunseaniilglunisuseiliu

319N13 ne Emission factor WiaaTin Usniom
(kgCO2e)
Cob kg 0.0319 IPCC Vol.2 Table 2.2, DEDE 2022
Cassava starch ke 0.5410 Ecoinvent 2.2, IPCC 2007 GWP 100a 2012
Sodium hydroxide diaphram kg 1.1200 Carbon Cloud 2023
Sodium hydroxide ke 0.4690 ISCC v2.3-EU 2015
Electricity, grid mix kWh 0.5986 Thai National LCI Database, TIIS-MTEC- 2019
NSTDA (with TGO electricity 2016-2018)
Electricity usage kwh 0.4857 Thai National LCl Database, TIIS- MTEC- 2021
NSTDA (with TGO electricity 2016-2018)
hUssr-msvssdidugiinnn m? 0.2843 Thai National LCI Database, TIIS-MTEC- 2019
NSTDA (with TGO electricity 2016-2018)
MITIUTIarNMTUTUUR m’ 0.1302 Thai National LCI Database, TIS-MTEC- 2019
@mmwﬁuﬁaﬂmumaamsmﬂ NSTDA (with TGO electricity 2016-2018)
iaﬂiswminﬂ‘ummﬁﬂ 448 km 0.3131 Thai National LCI Database, TIIS-MTEC- 2019
Fauuuuni 0% Loading NSTDA (with TGO electricity 2016-2018)
iaﬂswwssnﬂmmméﬂ 449 tkm 0.2698 Thai National LCI Database, TIIS-MTEC- 2019
Jauuuun@ 50% Loading NSTDA (with TGO electricity 2016-2018)
nszAwElanau ke 0.1900 Thai National LCI Database, TIIS-MTEC- 2021

NSTDA (with TGO electricity 2016-2018)
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nN1sUsEludInsTinvewdnduanamuriedn nuinnsudesingiseunsean (GHG) naendinsiinvesanu
W1sdvwaduriugudnans 15 lwudiuns Wavdn 12 nfu dediuiu 1Ty TUTunusiunsdu 0.0216 Alansy
msuaulaeanlaniiiauwil (kg CO.e) Mivasefinwizaunszaniuuiaztunauvediinsdinaunisinfaandunis
A = = o &
1 3 lnilsewasidundall
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- nszvumslindeingiu InsUdesfimFounszangsiign Anlu 0.0126 kg COLe nioAnidu 58.520%
vo9n13Ug0E IMLA ANMANANU1INNTTAINQAUIINAALNYAT LU W19917 wladudUenas uwag
Tomlul definsliwdanuuazninensluduneumsndninghudeudisge

- AszuIuMskan dnnsuasefngisounszaniiuau 0.0064 kg COe nioAndu 29.58% 83n15Udae
e %aﬁmmnmﬂ%‘lw%LLazWé’wumm%auluﬂssmumiLL‘USEUWN%W@LﬁuLﬁaﬂizmmLazﬂﬁ‘ﬁu
U

- pszuiumsvuas finsudesfmdeunszaniiied 0.0003 kg COLe wioRndu 1.36% iflpsanszezndly
msuudeingRvuazndndusidnioguldlnaanuvaman

- aszvrunsléen ldwuAanssufineliiAanisudesfinsdeunsean esinauvisdrudundnfoe
Uszavldnaiieuarlddeddndanussminamsldau

- Aszvaumstidan dnmsudesfinaideunsyan 0.0023 kg COLe vivoRnilu 10.55% vosnsUaoesiavan

Fedlnguna1nnIsINNITVEY WU NSEINAUNIENITERYAAN UV N1EUAINTITIU
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Joyafanssy USinaumsddseingSeunsean gnsdumMUaseiwEeunsEan (%)
(kg CO,€)

nsruaunsldndsingiv 0.0126 58.52%
NILUIUNTNER 0.0064 29.58%
NTLUIUNTUUEN 0.0003 1.36%
nIvUIUNITIEIU 0.0000 0.00%
N3EVIUNIIAIAYIN 0.0023 10.55%

39U 0.0216 100%

0.0150

mslandesnaiu
00100 - ASUER

AsuuEy
msArdReinn

0.0050 +

0.0003
0.0000 +

Rumnisdanadiedounsran kg CO:e

400 ﬂ“@s‘"ﬁ “i\qﬁ-\\“é‘a
o "’:\ﬁ& “‘c"‘s \\"‘JJ\)q &
&
o
(M) YSunumsuaseinaiseunsean (%) SegazmsuassiuSaunsyan

JUT 1 uana (n) YSunaunnsuaeeineisounsean uag (v) Sesagnisudesinuiiaunsyan

yndeyazuil 1 awnsoazuladn nssviunsdamingiuuaznisude Juunamdnuesnisudesindeunszan
Tunsuanauniedn Tuvasiitusoudu 9 laglawiznszurunsitauraznisauas ddaduindosunndenisuaeysiu
wazn15AsIzdtuansliliudn mMsusuuaussansnmnisldingiv wu nsidenunasingiuiifinisusesasueusi
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wionslandsnuryudeulunssuiuniswdin e1atvannisUdesiaseunseanveminineilaegadited 1y
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MMsenzideyaduunsHanTunsEaTIYNT wuhdunuTsmessHanAndusuuededeieeg
291 vwitely Tnefunuinaniaseuaguitsalddneduingiu ndunu ks waevinensdu q fidertodunis
nAna et leFeuiisuiusmdmineiedsvesarunistni Saimunlifl 5.00 vindelu nuin awnsaaiis
flsgniainnssimingld 2.09 vindelu Aatdu Sasiiilsgniussann 71.8% vesdunusenie Fauandliiiiuds
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M19199 4 ToLARUNUNITHARIIUNTEA YNNI

FeMTIRgAY Vmnauitld Vel imdente (Um) Ao (um)
719417 21.000 kg 3.75 78.75
utlsiuduzmas 0.2250 Kg 13.75 3.09
Toalvl 0.3600 kg 58 20.88
Tl 2.4125 kwh 3.24 7.82
thsetn 0.0610 m? 10 0.61
Pu 15.0000 kg 10 150
AL 1 day 350 350

Funus (210 Tu) 611.15

Wdesumusiely 291

s1PeRely 5.00
mlsreolu 2.09

nan1sasglasiouliiuil msndaauvheinlidisadunmadenfiaanansznunedainden usdauise
afwanauwnudaasugnanuiauls lngianizluusunvesnauiamfsgusuvsedusenaunisvuingen Jaanunsald
Judeyauszneunisdndulalunisamu Snisdmreduaiunisldiagudeldannisinunsedndivsylovy andgm
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Hagthuvernanainie WiAnnanszyumedandonogisunn maausuuzlitimshmnanistnulivsslon
Tnondnduaumieussatasianien Wumadendidlunsdansiudanamansinues dudesasiiiduiins
daandon ununslitaniidunarafnildiarlunsdesaansun Fensimhednanlivsslonifoduisnnslunis
Fansawandeutrvaniymlandouiinedrmil fauaadymnisunluiiuiinuasns wazdaeadresneldasuliiu
NERINslA 3NN1sANYINMITUIBENInInsTInvemaninmatunisdniarAuANAI AT YgAEnsUNIedg 1Ty

fivsunaunsUasefinnsaunszansiunasningins@isnwingu 0.0216 Alansuasueulaeanlediieuii (ke COze) lnpdl

a '

Lma'qmiﬂa'a&mé’nmﬂﬂismumﬁlﬁm%ﬁmqmuLmﬁ’u 0.0126 kg CO,e (58.52%) LagnTzUIUNITNEALYINAY 0.0064
kg COe (29.58%) vauzfinssurun1suudniniy 0.0003 ke COLe (1.36%) wavn1sidnmnmafu 0.0023 kg COLe
(10.55%) fidndrumsudesreudedes uarlinumsuassfedounszaniunszuiumsldau wenanil msusadu
ANANATALATYEAERS ndunuNIRARIUINT wuddumuedeseluegil 2.91 vm vazfiiAsieLeds
0g71 5.00 U YiliAnflsams 2.09 vwsisly FeAmTusanilsavduszana 71.8% vewuyuseviig deiiedney
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