vaemprawidy dinewamensmimsituuend

T

\

W

®

X

o/t
2
mv

INBNURVUINY L

las9n13398 1509
: a ¢ Y < a ¢ ot gl 2l a
“N3NATITRLAzIANIATUa RN ANIWIDaINAaAIATINd T
NIAARAINATTUDK LNDARUAUWLATBFNIAT LB

Twnrsussimanzlansan”

108 A3.5AW1ITI0 JIAI LAZADLE

ﬁqmzm 2553



sinamyaeuidy ddnauamenmminieiSuuvend

T

A

4|2
)
v

a 6
1 Elﬂ']%ﬂﬂﬂﬁad‘ldim

Tas59n19998 1589
“mﬁLﬂi’lzﬁuaxﬁ'ﬂn'\iﬂﬁuaw!mw%uﬁwaaNﬁmﬁmsﬁff'nﬁm%'n
N3RARAINATITLEK INDARUAUWLATEINIAITLDEN

Twnrsussiminnazlansan”

108 A3.50%12350h NIAT LAZATLY

ﬁqmﬂ% 2553



funaefi RDG5130022

SR UFNY I

Tasen15398 “mﬁm*rwvfua:%'ﬂmsm{uamﬂmw?uﬁ'mmNﬁmﬁmﬁﬁﬂﬁm%'umsaﬂ

s § Qs a °
FIINANIUDW e any a%“lﬁiﬁsﬂﬂﬂ"%ﬂ a%ﬁ'ﬂ%nﬂﬁ.ﬁim’m’nzf&l n%ﬂ%”

i
AtWENIY

1. A3.5AUWITIH  0IA9

2. ve.av.uruides Anan
a 6 1

3. 3.7 NN Qﬂmu

4. 58.95.R3UNINN Lé'hﬂs:gs

dna
MAITINENFEATRILIAR N
ATEINGNFNRAST WRINLIRBNBATANTAS
I NENR IR THLA R I AT Y
umInsasna luladwszaaunaouys
madrunaluladnins
ATAZEATNNNITUMTNHAT IWINLA HLNEATANEANT
T NN TN UNAIN LA R IR DY

anAnenasnaluladnszasunaouys

AuUakklapdinunaMUERLEYUNIIW (§N3.)

@nadamnlumoudusesdide an. laisndudasirudaualy)



\

Tasm93dniFes ‘matessiuasdamsansuaunaniuivasndaimueidn

A\
W

dmiuns@sasnaniuan esiuaweassgisnuaud lumsusmanzlaniow

Y
)
v

4
L
L

UNAng
e RDG5130022 :
245850

Falasenis: ms"‘amiw:ﬁuazé’@ﬂﬁﬂﬁuauvﬂmw’%uﬁmaawﬁﬂﬁmﬁﬁn FUTUNIIAAaaN

msuau IemiuawAsHgiamuaudmlumIuTsimanzlanion

Fawnisy:
1. 9350117950 909 MAATANENMRATFILIAS Y
ATAANNAEAT YRIINAUNBATATAT
2. sa.arurudss e e AN ENA I UN I ULAZ RIS BN
i angasina luladwszaaundould
3. seavnwufing gjalsay madrunaluladniusmn
ATZEARINNTINMINYAT YRIINLRBLINBATAEAT
4. 30.93.FUNUNN Lnidszys T aINENa DI BN wLazRILIARDA

UR1IN mé’mmﬂiﬂaﬁws:aauma"ﬁﬁuq"’%

da: fscirwm@ku.ac.th

szaziaanlasens: 1 1 6 (@eu (@IudTui 1 Weungunaw 2551 19TUA 31 LAaugaIAN
2552)

ms‘uauvﬁmw’%uﬁ Hwedaadalunslssdin/sanmmsddasfaiounszan i
ﬂs:@jﬂﬁﬁmﬁ@nmﬁaamﬂ'%mmmiﬂdaﬂﬁwﬁaum:ﬁmhnmmmﬁm Farnaadufianls
'lummﬂﬂs:mﬂ‘[@maww:a:ho‘i‘iemiﬂs:ﬂqn@]"l"ﬁm'?uauvﬂww%ﬂuwﬁmﬁ'wﬁmms Wi
doLa‘%u‘lﬁﬁmmamﬁagams‘uauvﬁmw‘%uﬁﬁammnms‘uau sudluminszduliiuilnaiia
anuareninlundgusnlunmssesfodeunszan 3nituazngdnssunisuilaa v

as

'l:vTLﬁaLﬁuﬁamwuﬁmm‘lumsﬁwmaaﬁmm?ﬁmﬂ"‘u AANNITURZATNITA I WIHUTU T

v

a

anfuaunansw i fua iRevaudnanwuaziindaanumuisalunisudsiuves
Husznaumsing

HRaAWaEINYIININYY fa F1IRIITMBNNZR PWIAUIIY 5 Alansu uazLEURi
AR EUNIOLALILAS IWIAVIIY 250 N3y ﬁ’muma‘umeﬁmﬁzﬁm%’uauvﬂmw’%uﬁ

5’\80’1%5}‘1:@&&11,1”5{11 i



)

as 4 a o 2 a o
lasimsidbiFes ‘mafinssiuazdamamiusunaniwivasniarieidng
fwiuns@easnaiven ilesiusywaswgiansuandlumausnmanzlaniow

245830

I a a a A :: ' ¥ Lg a a
LﬂuLLUUiﬁﬂ'ﬁ]ﬂ‘Uﬁ;ﬁﬂﬁ] mmamqwmumm'sﬂgﬂmn MI&1 ﬂ"liNﬂG]ﬂ’]‘H%ﬂ.lii@LLazﬂ'ﬁ%ﬂ

4
L
no

ﬁ‘immuvlﬂﬁo;ﬁa @aamumsmumﬁﬁm"ﬂ’ao‘lunnfumau s’fiasamwﬁagaﬁy%ﬂami
?}\1Ln@ﬁamﬁﬂﬁa;&aﬂguqﬁmnmﬁummﬁnwmm fsznaunslae® dndadrivewasd
UaZNAAMTUELTTY nummIasiaRinmmlsesfatimussieluaszoonlodon
Wit dwdayandsndltlusmumsoidui lagmumumnianasdnduasgudoys
Tyinenrfnesenrassanglngussenadssine 3§ﬂﬁsﬁLﬂ51:ﬁﬂw§uauv!mw§uﬁ 91989
mMusaziduadarimualuuaigu PAS 2050

wamﬁme:v?ﬂﬁuauvﬂmw’%yuﬁmawﬁmﬁmsﬁinmmauu:ﬁ 5 Alanty  wuin
WunmnsddesimIownszanlassin Jaudu 39 Alanswvashaasvenlasanlae
WBULYin meudﬂﬁ”'u@aumsﬂ@nin a‘Jmiﬂa'aUﬁ"’lmﬁauﬂsmng\‘]ﬁq@ﬁmﬂu 97% ¥l
mansaduunldimssamsiiesalsunamsdsesfeidounszan AvhRNuEAL N
ﬁy'u@aumsﬂgﬂﬁntﬂuéwﬁry Tassjouiulutlszidudadoluil de mMwawAUET7 lidas
ﬂgnlm:umfwimﬁ'a msmuquﬂ%mmmﬂ*’ﬁﬂmﬂﬁ msﬁ'@mssm’jnmsﬂgﬂ assanin
aannwdlutnaudeenTd aseaIuMITANIMEIMIALALY aainnedaaen
WA R andaad dfmwamﬁLﬂﬁ:ﬁm{uauvgmw’%yuﬁwﬁmﬁmeﬁﬁmﬁuauﬁu
feLdsauds 1wa 250 n3w wudliinmnsdsdssioSeunszanlassiy Jandn 1.9 uas
1.7 Alanswvesmaasvanlesenladifisurin audeu I@]mwudﬂﬂfumaumsﬂgﬂ%um:
MINAALEUAT LR AWTELA R fvmsﬂa’ayﬁ”m%‘aum:ﬁmgaﬁqﬂ Aattlu 45/51% uas
43/52% VLSRN ANENSL lwmusasuunldinnmssemsiieansanmns
dsasmaisounszan ms‘lﬁmﬁwﬁﬁﬁmﬁu%maumiﬂgnﬁnLLa:ifumaumiNam&wﬁLLa:
durodeuiaiudiay I@m'l,u‘ﬂaumaumsﬂgn’ﬁnmnjoLﬁunﬁsﬁwmﬁ’uﬁ:ﬁnﬁhﬁao
ﬂgﬂluszum‘fﬁmu% msmuquﬂ‘%mmmﬂ"ﬁﬂﬂmﬁ mﬁﬂmsszijmsﬂaﬂ assasin
28NNWITNINT1MBRTI08NTIH  ARBAIUNITANMINAINIALIALY ArTviwnsTmeen
Pt kindendaads LLa:‘Luifumaumsmﬁmﬁwﬁuauﬁuﬁamé’;mLLﬁamiﬁuﬂ;a

UseRNTMWNIINRALRZ ITWa 391

madensieniuaunaniud  1isdi amnmaastayatadnoninedonlu
fmaumiﬂgﬂ"ﬁ’n LLa:"iTaQamswﬁﬂLﬁuﬂﬁuauﬁumm?{muﬁa Janudrayatuines
mummi‘uauvﬂ@w%yuﬁ ﬁomﬂﬁmmﬁ’]ﬁtyﬁumwugnﬁawaa"ﬁagaﬂgunﬁﬁuanmdaﬁmmaa
ﬁaganﬁsgﬁﬁ’l‘ﬁ ‘lus:s‘i’nﬂszmﬂmsdaﬁwmgﬁuﬁagaﬁzy%ﬁUms‘éun@ﬁammmsﬂgn
ﬁwalﬁmamquﬁufﬁwq FUVLRIMAINNALTTUY M3IamMIsznimalanuaznaans
AuAeaitensg ‘luv{uﬁma:gﬁmﬂﬁmi’@ NI &7 ARDAIUNTINAAMNTULUTTY

NenuatusNy o i



)

Tassnsidn&Fes ‘msdinssiuaziomsaiusunansuivesniaiueidn

X

dwiunsdeasnaniuen esiuauassgiasmsuaud lumsussimanzlaniaw

2
)
v

4
i
L

Abstract

Project code: RDG5130022
Project title: Carbon footprint analysis and management of rice products for carbon label

to promote low-carbon economy for climate change mitigation

Investigators:

1. Dr. Rattanawan Mungkung Department of Environmental Science
Faculty of Science
Kasetsart University

2. Assoc. Prof. Dr. Shabbir H. Gheewala The Joint Graduate School of Energy
and Environment, King Mongkut’s
University of Technology Thonburi

3. Assoc. Prof. Dr. Ngamtip Poovarodoom Department of Packaging Technology
Faculty of Agro-Industry
Kasetsart University

4. Assoc. Prof. Dr. Sirinthornthep Taewprayoon The Joint Graduate School of Energy
and Environment, King Mongkut’s

University of Technology Thonburi

E-mail address: fscirwm@ku.ac.th

Project duration: 1 year 6 months (1 May 2008 - 31 October 2009)

Carbon footprint is a tool for assessing greenhouse gas emissions to stimulate their
reduction. It gains a high interest from several countries; especially its application in food
products which aims to promote the declaration of carbon footprint information via carbon
label. It is expected that carbon labelling will help increasing the awareness of consumers
on their contribution to the GHG emissions associated with their consumption patterns. As a
result, it is important to build up the capacity of the Thai industry on the principles and

method of carbon footprint calculation to enhance its competitiveness.
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The studied products are Jasmine rice (5 kg) and Rice vermicelli/noodle (250 g).
The scope of carbon footprint analysis was B2B, covering rice cultivation, rice milling, rice
processing (including production of packaging), and distribution including all related
transportation. The primary inventory data were collected by interviewing rice farmers, rice
mill operators and the producing companies of Jasmine rice and Rice vermicelli/noodles.
Particularly in the rice cultivation stage, direct measurements of methane and nitrous oxide
gases were made. Secondary data from references and national/international databases

were used where necessary. The carbon footprinting method is based on PAS 2050:2008.

The results of carbon footprint analysis of Jasmine rice showed that the total GHG
emissions are 39 kg CO,e. The rice cultivation stage, which accounts for 97% of the total
GHG emissions, is identified as the key contributing stage. Thus, special attention should
be given to the rice cultivation for better management to reduce GHG emissions particularly
the following issues: development of rice species that do not need a flooded system, control
of fertilizer application, rice cultivation management practice that should drain out the water
before flowering period, as well as rice harvesting management practice that should remove
rice straw from the field. The results of carbon footprint analysis of Jasmine Rice
vermicelli/noodles showed that the total GHG emissions are 1.9 and 1.7 kg CO.e,
respectively. The key stages contributing highly to the GHG emissions are the rice
cultivation and rice vermicelli/noodle production processing, which account respectively for
approximately 45%/51% and 43%/52% for rice vermicelli/inoodle. Similarly, reduction should
be focused on rice cultivation as mentioned earlier as well as on rice vermicelli/noodle

production processing in terms of energy efficiency improvement.

The carbon footprint analysis indicated that the results are most sensitive to the
quality of inventory data associated with rice cultivation and rice vermicelli/noodle production
processing. Therefore, it is critical to get the precise primary data and high-quality of
secondary data. At the national level, the development of national databases is urgently
required especially on the inventory data of rice cultivation to cover various species,
different rice production systems and management practices during the crop production and
harvesting in each region/province. The development of inventory data of rice milling as well

as rice packaging production processing are also needed.
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