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Abstract

Thailand has been the world’s largest natural rubber (NR) producer since
1994. Since NR products were being exported to the international market, the
requirement of information on sustainable production had been becoming
inevitable. To maintain on leadership position of NR producer, it has been therefore
challenging for Thai rubber entrepreneurs to seek for appropriate measures to
produce environmentally friendly rubber products. This academic paper presented
the application of Carbon Footprint (CF) and Water Footprint (WF) as tools for
improving environmental performance of Thai natural rubber industries. Both
Carbon Footprint and Water Footprint are based on principle of Life Cycle
Assessment (LCA) for quantifying greenhouse gases emissions and water
consumption, respectively. Scopes of the study and calculation principle of these
two footprints are presented. Related studies on greenhouse gases emission and
water consumption associated with natural rubber production were reviewed,
whereas discussions on threats and opportunities of application Carbon Footprint
and Water Footprint on Thai natural rubber industry were also presented.

Key words : Carbon Footprint, Water Footprint, Life Cycle Assessment,

Natural Rubber Product
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wazmsun lwlidamdaiondnenudou (waim uas aa, 2551) luna
Amsunlwiidamdidmiumsuaneausiusuaiuiy Ussiiuimhaulaie
wnlEFna wu wewlionamns nzanhdn fudamdddumswnlndifie s
Haanudauiiy Usinm co_ fithedutiuasliiusiuidumadaunssan
ilasnndahinnammilafiniliesgadu co, o Bhuilaliflunssioums
Fuaziuas (IPCC, 2004)

3) m'i‘lJam1Ja'aaﬁ"vzﬂ,%auﬂs::am“lus::a::mimamwﬁmﬁ’msﬁmqﬁguqﬂﬁm

ijmmﬂwamﬁm%ﬂwﬁy’uqﬂﬁwﬂﬁmnmwmﬂwmﬂwﬁm Faufanssy
fimlwiiemslanUaasmsEeunszaniazuanmetulumunszunumsnanyas
uiazHANS I dmSunanssuwaniithendastumsianUsasindaunszan
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2810a3WAWUN (Water Footprint: WF)

F0tea5WaNsUY As UsinamsldinuazUsnawanihidaniietunase
10050V DINANA NI LaaRasannInsldihlesase (direct use) Wa

v ¥ v L. ' P L g a LY
msldihmedan (indirect use) lagvihazanawmasianiuriae Usmnanhnls
(U gRUIANNAS (m°)) 68 WEPBINM 13 WIBYBIHANNMI (functional
unit) (Hoekstra, 2009) ¥anNNM3ldIat0aIWansUNaMSUHEa s oiua
gaanansalfivemsusadiutSinanhnlagniufanssuuims vy 89dns
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1) Uszampanawasansuinamesansuiutaanldiiiu s Ussnm
(Chapagain and Hoekstra, 2011) Gati

1.1) aazmafvywwguﬁﬁzjy?ﬁu (Blue Water Footprint) Wsneaa USanani
lFnnunanhsssumanmmibfauuanilaau dieldlumswdaudosost
wazuINg

1.2) mzmaiﬂmw?@n’ﬁzﬁm (Green Water Footprint) #an&/f Usinanh
nnhuieglugusasanazuluduiigninllFlumskaanaa saniuasuims
%ﬂﬂﬂdaﬂmjuaﬁ%Lﬂuﬂ%mmﬁwﬁgnﬁlﬂﬂLﬁaﬂwita%mutﬁuimwaqﬁ%

1.3) aamai’vymwé‘m‘(ﬁzm (Gray Water Footprint) #i® Ussnaniiild
Famathdsfbetuliaglunasiiianunsoudasiisgassmn@ld Fdniavis
WumsuanfelGinaniidefiiaduwesUdesiveangdunadan

2) 219mzzm/mm5ﬂ53¢ﬁuaazma{ﬂmw§§m’
sauaraImIlssfinainaswawiuioguundnmauasmatssdi
neiginstindudenuiumalssdumsuaunaniu
3) madnanaimaswansui
msﬂ"wmmama%ﬂmw%uﬁluﬁaqﬁ'uﬁwLﬁumsmmjﬁamiﬂimﬁu
Water Footprint %8 “The Water Footprint Assessment Manual” (Hoekstra et al.,
2011) Filneazidaavanvansiunoy Taawaazazunanmamuinne
Famdail
3.1) msﬁwmmama%ﬂmw%uﬁﬁaﬁwzmsﬂgﬂmwniw
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U31anateasWan3uyisan = Blue WF + Green WF + Gray WE  (2)

Tog
BluueWF = CWU /Y (3)
BLUE
Green WF = CWU /Y (4)
GREEN
Tog
CWU_ - = Ysmnamsldihdided (Green water) lunmisugn
&9 (m°/ 19)
cWu_ - = UsmnamsldindinGu (Blue water) Tunmisugn
&9 (m®/ 19)
Y = WAN@e (yield) waqm‘sﬂgﬂmqwnw (/1)

a1 Gray WF ﬂizLﬁumné’m'swm{lﬂﬁmsLﬂﬁ@iaﬁuﬁmwﬂgﬂ (AR,
Alansu/19) Audadrumsnzana (QL) mseﬁ"‘mwamwmmqqq@ﬁaau%’ﬂﬁ
ﬁummwmﬁuﬁuﬁag N lUsTINNE (c ,kg/m'-c ,kg/m’) LA I
mawﬁmﬁiaﬁuﬁmwzﬂgn AT

Gray WF = [(OL XAR)/(CMAX - CNM)] /Y (5)
Tog

o = dadiuraensnLan (leaching: run-off fraction)

AR = 5@151mﬂ%’msmﬁluﬁuﬁﬂgnmqusw (Alansu/19)

.. = s:ﬁummLﬂ'uﬁ'uwmmaﬁgqqﬂﬁﬂan%’ulé‘lmméafrw

(Alansu/ m®)

L = SLOUANNNAUYBINAEN T LUt (Alansu/ m®)

3.2) MIMNABLABTNONIUT ILIUNDUM SHAN NGO N U9TENS
Toam U lulssnundandanueienesssuma azlindanaeivan
teziaL@e) (One output product) 341ENaNNITANUUU The Chain-summation
approach A8 M3A0 WE 2a9UaaznIzUIUNMINES (Process) MNTINNU GIFNMS
o . o &
lalumsirum aail
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i WFproc[s]
WFprod [p] = & (6)
Tos Plp]
WF prod [p] = Water Footprint ¥aNKHaNA 71879 p (m®/ton)
WF proc [s] = Water Footprint 784N 3£UIUMIHEN s (m®/ 1281)
P [p] = USINUMSHANYBIHANAUIENN p (ton/ 1187

udlunsdififivanawdadnminnnssuiumsndadendu dadldndnms
AUIDULLUU The Stepwise accumulative approach (Q’i‘lila::lﬁﬂﬂ‘ﬁ' (Hoekstra et
al., 2011))
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FEEEMIHAANANAUNGNGITNNA (MAYATINNTIN) (ﬁgqmimﬁmmqﬂguﬁu
wasnAnAnrisdugarhe) lussazrasmagneemniu tawmasiawsuy
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Foyamaidunimmsafuiayaldlosasanninsasng (du Wug
9w 3matgn sanmsldasiad) sasiiayaunediummnsomldann
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