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ABSTRACT

The preliminary analysis of the greenhouse gas (GHG) emissions from the
production of banana cake in the case study factory showed that the collection of data in supporting
sections were not enough and took long time. Thus, the design on supporting data inventory was
needed for the effective assessment of GHG emission. The design of input data of the supporting
system consisted of laundry, basket cleaning and water treatment. After the system was implemented,
the results showed that the satisfaction level of workers in useful were to the organization at the
highest level. Whereas, the easy and comfortable patterns, no added work, easier analysis and the
overall satisfactions were at the high level. For the satisfaction of the assessors in the easy and
comfortable patterns, systematic management, usefulness to the organization and the overall
satisfactions were at the highest level. Whereas, the beneficial documentation for the assessment of
greenhouse gas emissions was at the high level. They also suggested to establish the emergency
preparedness i.e. power failure for data inventory. The acquisition time after applying the designed
system could be reduced due to the decrease in collecting the data from the central department of the
factory.

The result on the greenhouse gas emissions of banana cake product 1 piece (80 g) in
B2B type was 0.1372 kgCO,eq which combined the acquisition of raw materials (0.1028 kgCO,eq)
and manufacturing (0.0344 kgCO,eq) which included the emission from 3 supporting sections. The
greenhouse gas emissions before implementing the new design supporting data inventory were
0.0131 kgCO,eq in laundry, 0.00308 kgCO,eq in basket cleaning and 0.00341 kgCO,eq in water
treatment. Thereafter, they were 0.0078, 0.00156 and 0.00321 kgCO,eq, respectively that showed the
reduction at 40.46, 49.35 and 5.89 % of the overall greenhouse gas emissions. As a consequence, the
greenhouse gas emissions of the banana cake product became 0.1302 kgCO,eq due to more precise

and close to the real situation.



The survey on consumer perception of carbon label and using that label for buying
consideration of banana cake product in Bangkok area on 400 samples showed that the major
consumers were female, 21-30 years old, bachelor degree background with monthly income lower
than 5,000 baht and consumed lower than 2 times/week. The major buying behavior included self-
buying in the morning (9.00-11.00 AM) from bakery shop for the reason of good taste. The
perception of carbon label and using the carbon label for buying consideration of the consumers were
both at the moderate level, and significantly related (p<0.05) in the same direction. The suggestions
from this study revealed that it should be widely communicated on the significant of carbon label in
public. The assessment of greenhouse gas emission should be more focus on heavy industry than food
industry and made legally or by the regulatory agencies for sustainability of carbon footprint of the

product.
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1 viaea'ly 025 220 0.055 8 044 22 9.68 290.40
2 sealiuenia 620 380 4.08 2 816 22 17955 5,386.54
3 imseseudh il 869 380 572 1 572 22 12583 3,774.92
m3esouuie 108 380 0.71 3 213 22 4692 1,407.45
4 el 362 380 2.38 1 238 22 5242 1,572.52
m3eadnih 2 144 380 0.94 2 188 22 4136 1240.80
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5 waoali 0.33 220 0.072 5 036 22 7.92 237.5
6 nzeaFnsoul 3.10 380 2.04 1 204 22 44.88 1,346.40
7 m%ﬁﬂﬁmaﬁuga 4.80 380 3.16 1 316 22 69.52 2,085.60
8  WAANRATINATIN 2.10 220 0.462 3 139 22 30.49 914.76
9 JinauAari 0.70 220 0.154 4 0.62 22 13.64 409.2
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Waau' Wi (W) = 8.16 x 22x 30 = 5,386.54 kWh /m
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el ¥ vih W(kWh)/month Sosny
maFniaein

1 vaeal 290.40 2.12

2 msenluema 5,386.54 39.40

3 seseud i 3,774.92 27.61

n3eseufuRe 1,407.45 10.29

4 30eFndn 1 1,572.52 11.50

A5 09FnAN 2 1240.80 9.08

32 13,672.63 100

mydnseuimazaenszuz Ingau

5  viaoald 237.50 476
6 Azednseu 1,346.40 26.96
7 msesdmiusaduga 2,085.60 41.77
8 NAANRATINATITY 914.76 18.32
9 WAANAANIY 409.20 8.19
590 4,993.46 100

Mg amaila : MinszaedSuawaanu i ansadinannndsnuiihves
] Y 1
050919 I dhatiaduguaie 100 misdrendanu Iihsu wu wsealSuema Indean
v
Tiumiy 5386.54 kwh  waanu 1iihson 9100 13,672.63 kWh ms1zaziuiseas

WA 1WA 199 (5.386.54 x 100)/13,672.63 11191 39.40
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Pna EF co, smnm  EF co,
ABUUNTIAM (2556) 1AOUTMIAN (2556)

M5V
Aofh (Picce) 6,500 - 7,100 -
59UM (Pairs) 3,200 - 2,500 -
NILULINYAY (Piece) 4,980 - 3,900 -
9anaadn HDPE (kg) 3,700 - 3,550 -
99121 HDPE (kg) 209 - 242 -
Filloueameriiuuda (kg) 340 1.67 567.80 236 1.67 394.12
Tadenlansen lud (ke) 1,025 1.20 1,230 946 1.20 1,135.20
onGan (kg) 300 2.40 720 236 2.40 566.40
Tadenlaldsnae’lse (ke) 650 0.87 56550 591 0.87 514.17
laTasunles oon'lyd (kg 420 121 50820 355 121 429.55
Woanesnuedn (kg) 220 1.40 308 189 1.40 264.6
ToTasInswiuea (kg) 250 2.65 662.50 236 2.65 625.4
wmagnwon (kg) 180 2.11 379.80 124 2.11 261.64

AN 4,941.80 4,191.08
ANUANIBIFNA (kWh) 295 0.561 16550 98 0.561 54.98
19309150117 (kWh) 5,047 0.561 2,831.37 1,682 0.561 943.60
930N AT 00U (kWh) 8,136 0.561 456430 2,712 0.561 1,521.43
uRaeaid (kg) 864 2.84 2,453.76 197 2.84 559.48
ANuaNFsoh+ATEUL (kWh) 259 0.561 14530 86 0.561 4825
in30eFnIe Ut (kwh) 1,469 0.561 824.11 490 0.561 274.89
A30eRMILTIT UG (kWh) 2,275 0.561 127628 758 0.561 425.24

Waay (kWh) 446 0.561 250.21 149 0.561 83.59
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3w EF co, 3w EF co,
ADUNNTIAN (2556) oUIMIAN (2556)
sy
WAauAT NI Y (KWh) 1,001 0561  561.56 334 0.561 187.37
s lulth 13,072.37 4098.83
vh @) (m) 650 0.081  52.65 706 0.081 57.19
1 Geuth +n3z1z) (m) 1,245 0.081  100.85 989 0.081 80.11
520 153.50 137.30
Yhafudisa (cﬁ’mt?;aﬁ’w) 360 2708  974.88 360 2.708 974.88
sames (Fnidedh) 360 0.192  69.12 360 0.192 69.12
Yiudisa Gea +n3zuz) 312 2708  844.90 312 2.708 844.90
5008 (39U +NITVL) 312 0.192  59.90 312 0.192 59.90
SWﬁ(cﬁ’mé‘;m’ﬁ) 20.16 0561 1131 20.16  0.561 1131
anld 3eah +n3zuL) 1785 0561 10.01 1785  0.561 10.01
SIUMIVUES 1,970.12 1,970.12
T15U1000
@0 (Piece) 6,500 - 7,100 -
59UM (Pairs) 3,200 - 2,500 -
NIULINQAY (Piece) 4,980 - 3,900 -
9anaadn HDPE (kg) 3,700 - 3,550 -
99371 HDPE (kg) 38 - 44 -
UAUATEATY (kg) 171 - 198 -
LnaaauUNaIaan (99) 106 - 106 -
NAvINTEAY (kg) 9 - 10 -
faufie (83) 19 - 18 -
¥ @) (m) 520 5 2,600 565 5 2,825
1 (searth +n3zuz) (m) 996 5 4,980 791 5 3,955
520 7,580 6,780

FINNIHNA 27,717.78 17,177.32
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Co, neo Ysuamsilaatlassmaiseunszan niuieiu keCo,eq
A J R Y 4 a o (24 A

EF 78 A1 Emission Factor |A110 84ANIUSHITTANIMAITOUNIZIN

(PIAMIUHIBY) (2554)

a 1 (] A 1 [ 9 o [
MsdsziiumsvanlassmaisounTZaNNAINNIUMITFAZ T 1T U
a @ d Y Y Qy 1 9 v g 9 o A 1
HAANMANIANNGE 1 T neums IFaumstamnudeya ansaduiulimnumsdaailaos
~ y 1 T W
Ma3aunszana1nms e Wi msldasad n13 14101 wazn1svuds 918U 0.00068,
v
0.00026, 0.00040 1A 0.0001 kgCO,eq MUAIAY TINNIMUANIN 0.0014 kgCO,eq UAZHAT
v [l = ]
m3lgmstanudeyauuulmi TSinamsdaadassmaEounszanninms 19 Wi ms 1y
@131 M3 191 uazMITVUES NN 0.00021, 0.00022, 0.00036 Az 0.0001 kgCO,eq
) v
AMUAIAY TIWNINUAIINY 0.0009 kgCO,eq FIAAAUNIN 0.0005 kgCO,eq 1NUTWIRNS
v 9
VaatlaesmaizounizaniiiaiulasarsuuindmIvaiianinms s lwihenglnsainas
4 = @ e [ a 3
030919 19¥h vazmsldensmil lumsdnaed 5099 taznIzUe dIUAITVI00NNAINN
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NINVINANITHD

U \l o \l (4 A
Megramsmmiamsdanlasamanseunszan

M3 19 s 2w iy 13,072.37 kgCO,eq MstTudruuesarsuudi wagans
veendniuanaunsFndnaaluiosay 2.08 Tuniswaanansaa 400,000 Fu
2 V@A A a o Y 9 £ v
mszaziumstdaatassmasounszanlumsnaanaanumnannalonon 1 FuINN15 19
Tol#ih i (13,072.37 x (2.08/100))/400,000 11117 0.00068 kgCO eq HendamslFmsdany

9 IS A o 1 =l @
VBUANUITNITATUIVITULAYINU

U

M3 1901390 MR 153.50 + 7,580 = 7,733.50 kgCO,eq MITUEIUVDIAIT
W nazansvieendnsudInIUMIFndaaiuiesay 2.08 Tumsnaanansaal 400,000
2 Y VoA A a o sy 9 2
¥ mszaziumsdantasemaisounszanlumsnaanansaaiianndioney 1 ¥UAMS
191 1917 (7,733.50 x (2.08/100))/400,000 1117 0.00040 kgCO,eq Hanaansldmssamy

9 IS A o 1 =1 @
VBUANUITNITATUIVITULAYINU

U

M3 lFesadisan My 4,935.52 kgCO eq M3tTudruuesd1su i wagals
veendimivanaumssndefaludosar 2.08 lunsnaandaasaal 400,000 ¥u
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TR A (4,941.80x (2.08/100))/400,000 11117 0.00025 kgCO eq HandamslFmssaiiy

FoyaftiaTMIMUIMT LRSI

U

vy v & g A 1 o o~ v Ay
Msvuasalesaneslunissniasn laenasne UM TYUFUTON 910
T390 2 Tfalsenn 1 fluszozme miidy 800 was Ysinaussyamas Yovaz 75 S1uau 8
59U U 905173 MFiTuAa Tagm Ay 1 8a5/0 1aas A1 Emission factor 910N
Tauvesiniudia wazainmsldsanszuzusinn 4 do USinausigniosaz 75 minu
2708 1820.1920 MuAIAY MI1zazulSamstanlassmeSounizanainnsvuas
wernlsanu 2 ldalsenu 1 dna'ldannlsnanromasnlyd Famduszezmanie x
8n31M 3 15100 x S1auseulumsussnn qainuaA1 Emission factor ¥04015 1915130 uay
9

ms 1¥50N08
= (0.8% 1x 8 x2.708) + (0.8x 1 x § x0.1920) = 18.56 kgCO, eq ADTU = 556.80 kgCO, eq ABIADY
= (556.80 x (2.08/100))/400,000 = 0.000028 kgCO,eq

msvudedromsIfansd Taomasiinmsldandvua 2.2 Alasad lunsvuda
Aofuealsanu 1 9119 15 adsdetu 190a1 45 Jurimda i Emission factor ¥94n1319
Iyl 0.561 margaziiniamsilanddesiaieunszanvasldanalunsvuds
Ao unadidandzinams 19 1Wih Faniifuszoznaix s1uauntanis 19aIF < vuia
Y93aWA AaIUA1 Emission factor Y9913 14 1ulTh
— ((45/3600) x 15 x 2.2 x0.561)) = 0.231 kgCO, eq #1071 = 6.93 kgCO, eq ABIADY
=(6.93 x (2.08/100))/400,000 = 0.0000003 kgCO,eq
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gAY
) 2
1o 7,100 Fu
s 2,500 g
NTEULINgAL 3,900 U -
QaWaNaAn HDPE 3,550 kg
9912U HDPE 242 kg
a o d
a WNaANHNUN
Al ) )
A Y =S
Floueameliuuda 236 ke Lo 7,100 U
= Y 1
Twdewleasenlod 946 ke I0UM 2,500 9)
) ‘ o a 2
tenonyan 236 kg - NIzULINAY 3,900 ¥U
= 4
TadenlaTdsnan’lsd 591 ke 99WA AN HDPE 3,550 kg
lalasinunles eonlad 355k
£ 9912u HDPE 242 kg
WoavoTnuo®n 189 kg
ToTaTnswiuea 236 kg
. a2
wagnWon 124 kg VYIAUHADNG
UNUNIEATY 198 kg
Y '
wlih ' - AABINTLAY 10 ke
v Y o 9
ANNAINIROIFNA 98 kWh AIUNU unaasuUNaIaRn 106 83
n3ea1lsuerme 1,682 kWh v o o
i w w4 Y v 9 LN 18 I
INTOIFNAIHATOIBUM 2,712 kWh. D1 NA N
uRaLoans 197 kg
ANUAINIFNTOT+NITZUL 86 kWh ‘ .
inodnsei 490 kWh -1 R 3
. U1 (1aron) 565 m
Wnay 149 kWh y ) \
o U (F9UM+NTLUL) 791 m
VinaugaaMns Y 334 kWh
in
oy
1 (Fed) 706 m’ ‘
111 (soUM+ATEUY) 989 m’
MIVUAS
2 o oa o A 9
Wiuaara (Fnaoed) 12L
50M0Y (Fniar) 12 ton-km -
WA (5999 +AT2U2) 104 L
50N08 (394911 +A32UL) 10.4 ton-km
anld (o) 0.672 kWh

A (0aM1 +03212)  0.595 kWh
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1f33e

EF

co

2

1330

EF

co

2

IS %
1dUNUIBU (2555)

A a
IABUNGAINYU (2555)

a5
N32UE (Blade) 26,308 - 24,111 -
wian (Piece) - - 8 -
azLNIg (Piece) - - 55 -
S0 (Vehicles) 17 - - -
Tagenlansonlod (ke) 105 1.2 126 90 1.2 108
R AEILEY 126 108
AUE (KWh) 418 0.561  234.50 224 0.561  125.66
waesieims g (owh) 2,844 0.561  1,595.48 643 0.561  360.72
Waay (kWh) 821 0.561  460.58 103 0.561  57.78
salvl¥h 2,290.56 544.17
dalsah m) 265 0.081 21.46 258 0.081 20.90
520 21.46 20.90




M1519N 49 (719)

\J Y v s Y
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% Y v 3 Y
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e EF Co,

e EF Co,

INRUNUEEY (2555)

IRUNGAIMIEY (2555)

a13viesn

AT (Blade) 26,808 24,111

wian (Piece) - 8

azLNII (Piece) - 55

SO (Vehicles) 17 -

unaaeUNAIIAN (gallon) 5 5

I?WLL’ET?J (m3) 212 5 1,060 206 5 1,030
‘JTJN‘IL 1,060 1,030

FINNIHNA 3,498.03 1,703.07

@

a A g 9 A o1 Y a ' o A
Weme : dagauiitluasvid uazensviesnvesszuui lineliinamsilasassmaison
&4 = o ¥ A Yy 1

nszan iesnntimaihunlgs vievigesn limesuen laun nszuz wian azuns
uagunaaoUNAIAAN

A 2 J [ A ' <3|
Co, neo Ysuamsilaatlassmaiseunszan nuieiu keCo,eq

1 s a o (44

EF f0 A1 Emission Factor |A110 84ANIUSH139ANIMaAi5oUNIZIN

(PIAMIUHIBY) (2554)

mydsziiumsiantaesmais ounszanNEINNUMMTANNTLULNAAS QAT
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MANYIN U A1 Emission Factor Y9983 191 #aza31100n Tuaiuauarivaiyy

q’ [ J ] A ..
M3197 ¥1 Amsiandasemaisounszan (Emission factor)

3o vy awrlnned (KgCO,eq)
M3y i
R Kw.h 0.561
WA
MR (LPG) Ke 2.84
datudea -maen lust L 2.708
dsfuuda - el L 2.1896
ﬁ1qﬂamnsﬁu
szl (vesTsaam) m’ 0.0811
dudeit I83umsihiia Wethtadn=2 was lifvena)  Ke 5
ndunaadniidy
Nylon Kg 1.91
nauillasadl
Alkylbenzene sulfonate Kg 1.67
Calcium Carbonate Kg 2.3279
Detergent Powder(Household) Kg 2.1192
Ethoxyulated Alcohol Kg 2.4
Hydrogen Peroxide 50 % Kg 1.21
Sodium Hydroxide Kg 1.2
Sodium Hypochlorite Kg 0.8712
Softener Kg 2.65

Phosphoric acid Kg 1.4067




A15190 V1 (919)

=D
@

Y8

auvlnnes (KgCO,eq)
30NIZVLYIIND
SONILULVTINA 4 4D 7 AU No load km 0.327
FONIZULUIINN 4 4D 7 AU 50% load ton-km 0.2815
FONIZULUIINN 4 A0 7 AU 75 % load ton-km 0.192
INNITUSUIIND 4 49 7 AU Full load ton-km 0.1472
ginsal
waoa 19 (incandescent lamp) Tube 0.14
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