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57403301 : Major (FOOD TECHNOLOGY)
Keyword : Activity-based costing system, Environmental cost, Carbon tax, Carbon footprint

MR. Samatcha KRUNGKAEW: EVALUATION OF NEW COST STRUCTURE FOR
PASTEURIZED MILK PRODUCTS USING ACTIVITY-BASED COSTING SYSTEM,
ENVIRONMENTAL COST AND CARBON TAX Thesis advisor : Assistant Professor

Kanokwan Kingphadung, Ph.D.

Activity-based costing (ABC) system was used to determine the production cost and
environmental cost of 5 pasteurized milk products (200 ml): fresh milk, sweetened milk, coffee-flavored milk,
cocoa-flavored milk, and strawberry-flavored milk by using the data in year 2016. The results showed that the
production cost of product calculated by ABC system decreased 0.50% for fresh milk and increased 53.57%,
5.51%, 3.22% and 29.46% for sweetened milk, coffee-flavored milk, cocoa-flavored milk and strawberry-
flavored milk, respectively. Environmental cost of pasteurized milk product consisted of waste management
which the company had to spend 300 Baht/month. However, the company sold the packaging waste at the rate
of 5 Baht/kg plastic film. Environmental cost reduced the production cost about 0.0022% to 0.0224%.
However, environmental cost increased when the value of non-product output was included which resulted in

environmental cost of 3.04 Baht per package for sweetened milk orabout 33.20% of total cost per package.

Carbon footprint of the product was determined in order to calculate carbon cost of the product.
Carbon footprint of fresh milk was the lowest which was 0.3032 kgCO,e and the highest was 1.3035 kgCO,e
for sweetened milk. Carbon tax was determined by the ratio of carbon tax rate and GDP per capita of reference
country comparing to GDP per capita of Thailand. All products except sweetened milk will gain lower profit as
the increasing of carbon tax rate. At the carbon tax rate of 3,000.00 Baht/tCO,e, strawberry-flavored
milk gained only 0.57% profit, whereas the sweetened milk was 63.53% loss. New cost structure of 200 ml
pasteurized milk products consisted of production cost, environmental cost and carbon tax. Production cost and
environmental cost for producing 200 ml pasteurized milk products were 96,565,291.47 and 7,384,716.71 Baht
per year, respectively, whereas carbon tax was 298,751.86 Baht per year at the carbon tax rate of 39.86

Baht/tCO,e and 22,482,601.58 Baht per year at the carbon tax rate of 3,000.00 Baht/tCO,e.
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AUNUAINTTUADNUIBAINANAUNINT T
T AUNUNINTTUAD
R A TIUIUAINANAY | AUNUNINTTY D
NINIIYN  [AIWanAunInNTIN| NUIPAINANAL
GRLEEEY W)
Wm)
FuuNAL NUIUATINITTY 380.00 865,604.76 2,277.91
NUIUATINS
”IJ?\‘]IN?HJ 359.00 503,696.47 1,403.05
Uganaw
4 J @ a
wienaes lsd Pinariagau 5211,730.03 |  1,091,091.27 0.21
vssuazlaniin | USunamaadas 24,182.911|  1,266,922.65 0.05
v g a o J
MUNY Usunapaanua 24,182,911 2,034,996.95 0.08
M13191 1.3 510aIBAMIUINIIAINANAURINT ST IgRART AT
- / , | vusTaase-
nINTIY unsada | unsavan | wwsanul | uusalnln o
1033
FUUNAY 350.11 0.96 8.04 19.07 1.82
ﬂ?\iwﬁ'i\l - 62.00 90.00 124.00 83.00
Waees b 4,853,713.28 8,506.62 94,232.58 235,996.52 19,281.03
UITYPOY
n = 22,520,596 27,551 458,249 1,090,070 86,445
Uaniin
ﬂwﬂlfdlﬂ 22,520,596 27,551 458,249 1,090,070 86,445
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N4 510000ATIUIUAIHENAUNINT TUNNAUTUNARDNUAZAUNUNINTTUAD

T T AUNUNINTTUAD
R AWANAY  [TIUAINERAY| AuuUnTIN |
ORTERH R R HUWAINANAY
GRTERH GRTERH (LM)
(1M)
a d
mIvneveziay  |Usznamsnn
o, ) 1,480.74 - 7,403.72 -5
UITYNUA MINAN
3 4 Uszanumims
MITANIVELDU R 6,139 3,600.00 0.59
InAvYE

{ o v v oA Y 2 Y Y 1 a o J
Gﬂi'l\?ﬁ .5 518ﬁ$t§ﬂﬂﬂ1ﬂﬁ]ﬂlﬁ]\1ﬁ’JNaﬂﬂuﬂﬁ]ﬂiﬁll‘VINﬂ'luﬁ'\unﬂaﬂhﬁﬂqwaﬁﬂm“ﬂ

R . , | wusTaase-
nnIIY uusade | uusanu-| uysanul | unsalnln o
1053
a d
MIVEVELHAY
v v 1,015.19 13.51 140.04 286.56 25.44
U339AUN
MIIANMITVYE
P 5,054 20 334 631 100
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M3719% .1 drulseneuvesingay

gL alszneu dadIu (%)
> 7
aslganned iy 93%
Yoals 4 015 6%
NIATFATN 1%
asdyauasnay | Tisdau’lnanea 70%
TAQUAINAWATUTITUHIA 30%

#15199 .2 A1 Emission factor Y94NTNEINTAG 9

NSNOINI Emission factor WY 18991994
sl va 2.7352 kgCO,e /1 USD |  SimaPro 7.3
NIAFATN 7.0423 kgCO,e / kg SimaPro 8.3
Ts1aulnanea 4.0611 kgCO.e/ kg SimaPro 7.3
lesrludanaududu 0.3790 keCOe/1USD |  SimaPro 7.3
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o Yo A s L 2 A o ¢ 7
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vl ldeglugUnamsmiunldmuialanuii 110991081 Emission  factor ¥4
U Y a ] ~ ' @ ] a @ 4 J
dauilszneuiiulimitenuanaisnueon il Tagmwizvivaen lansumsuou lavon loa
=3 [ J [ v Aa o ~ A I Y I 1 ] a v W Aa
eumiae 1 aeaasansy aaiulumsaadnaiiouiveld lailuaewmiten lansuingay
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A10619M13AIUINUAT Emission factor ¥09a151331A9T 9211A1 Emission factor Y04

g YA o
GRETREA S G TR LTI LeN

[ [

a { a { 1 4
nydlAadaTIanasuanNakuN 43 VI 6o 1 AvAAITANTY

]

2.7352
43

= 0.0636 kgCO,e

2 ?zl.l 1 1 4 o
PRUUFITYAN 1 UM UaegnmsnIsueua kgCO,e

E
MNIAAUAITUTIAT 1 L 5191 146.916 1 Aariuaz 147

@ . 146.916
assma 1 L dasemaaivoud = ] % 0.0636 keCOse

= 9.3452 kgCO,e

(%

a { a { 1 4 I
nstineonTwanasuanalun 3501 do 1 Avamsansy

[Y] g‘/ 1 1 [ P 27352
ANUUAITYAANT 1 UIN aesmesnisuona — T kegCO,e

0.0781 kgCO,e

9
MNIAQAUAISU AT 1 L 5101 146,916 111 fatinaz lan

o P 146.916
a1 L daseniwaisuend = T %0.0781 keCOse

= 11.4815 kgCO,e

INMIAIIWUAL. Emission  factor #i0 1 - ansvesalidlauasdnunmsldons
A a { ' 4 o o 1 L. A 1 o &
uanuldouanaiiui 35U Ao 1 ABAA1FANIgIZIN I 19A1 Emission factor NgIN1 AeiU
=KX A 9 [ k) a  w a a = o [ A A
vaaenlgmsfiuinlageeasensmanlasuanaidu 1 2559 Tumsmuiadngauduy 9
' [ v J o o { o a { o J 1
HUAY s IzHaansmsmuIunmslgeasuanalasudlesiuautuumasin oz dana
Y 1 [ 4 4 o g’/ [
Tdsmamsilassmamsveu lasen lsaninmsmuimiuganmn

v =

[ Aa A ¥ .
dmSuiagavasdyuasdliaiudsznoune asnlildd nsadasn uazi

o 1 A ) v A A o Y o =1 1 .. I
ATITIUNANWNNU memmﬂimmmm%mmmmfmmm Emission factor 1115191009

fga umsﬂsmmaﬁmmﬂ @1\11!1!ﬁ]\‘]lliJﬁ"lll"liﬂﬂil‘!’Jﬂ!mﬂﬂlﬂuﬂﬁiiﬁﬁuﬂﬂﬁﬁlﬂuiﬁE‘Tllﬂ
9

Emission factor 1agiaon 11.4815 kgCO,e/L Z"?W‘Hi“]_lﬁﬁﬂ';ﬁlm%ﬁ uag 4.0611 kgCO,e/L 910
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AU
- Emission factor ,
¥iiasn Wie
(kgCO,e)
50N52 U2 4 40 VITNNGIGA 7 AU 0% Loading 03111 km
50N32UY 4 40 VIINNFIGA 7 A 100% Loading 0.1402 tkm
50NTULUIINN 6 40 VITNNFIGA 8.5 AU 0% Loading 0.4246 km
50NTULVIINN 6 A0 VITNNFIFA 8.5 AU 50% Loading 0.1240 tkm
50NTULVITNN 6 A0 VITNNGIGA 8.5 AU 75% Loading 0.0870 tkm
50NTULUTINN 6 40 VITNNGIGA 8.5 AU 100% Loading 0.0674 tkm
509UIINN 6 20 VTINNGIFA 8.5 611 0% Loading 0.4043 km
509UIINN 6 20 UTTNNGIFA 8.5 1 50% Loading 0.1191 tkm
509U5N 6 80 UTTNNFIFA 8.5 Al 75% Loading 0.0838 tkm
504UTINN 6 30 UTTNNFIYA 8.5 ALl 100% Loading 0.0649 tkm
509U 6 40 VTTNNGIGA 11 A1 0% Loading 0.4346 km
50QUITNN 6 40 UTTNNGIGA 11 AU 50% Loading 0.1015 tkm
50QUITNN 6 80 UTTNNGIGA 11 AU 75% Loading 0.0712 tkm
509U55N 6 40 VIINNGIFA 116U 100% Loading 0.0543 tkm
5090550 10 80 UTTNNFIGA 16 Al 0% Loading 0.5711 km
504U3390 10 40 UTTNNGIGA 16 AU 50% Loading 0.0847 tkm
504U3390 10 40 UTTNNGIGA 16 AU 75% Loading 0.0586 tkm
504U3390 10 40 UTTNNGIGA 16 AU 100% Loading 0.0451 tkm
fiun : paRmILIMITamsmaiseunszan (2560)
nnteyamsrudundunaguisuunumdTsanuiiszezmanisui 24.1

a { 2 o 4% a I 1 a
alawas  TashlimsaesannTssnulldsgquasvuvauilusonlar  wazlimsussyauuau

v 9 9 9
nauugslseau G’fiﬂmmazmqmsﬁuumﬁmsawm 6 E%JFJ uag 10 f;gl)@ Hazuaaz ATl
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AAAIUMIVIINAANAY - AI061MIMUIUMIVUAITIHTUMITVUAIUVAVTIUIY 15,255

Alansu TaolFsaussnnuing 10 §e aunsasunn1dTaeldaunsi )
fregramamuanmsleantar S uuudy
CF; = Dy xQy XEF;
= 241X 1/15’255 X 15,255 x 0.5711  kgCO.e
= 13.7635kgCO,e
A9819MIMUIUNTVUTIUNAVLNT 153911
CF; = Dy xQyXEF

= 241% 15'255/1'000 X 0.0451 kgCO,e

= 16.5808 kgCO,e

MotmsmuamauinamiveuanTuinInmsvuduuaY 1 50U
CF;; ‘= 13.1226+ 16.5808 kgCO,e

= 30.3443 kgCO,e



{ J a 1 =)
MsNn v4  USnamsvudaunay (kg) tazdsuamsdassmaiSounszan (kgCo,e)

a U o a @
Gll!ﬂ‘l]ﬂﬁﬁiJﬂWﬁsUuﬁ'\‘]‘NﬂﬂufJﬁ'J“]Jﬁ'JiJuiJﬂ‘UiJTENTﬁx‘N'Iu A w.e1. 2559

1pou Phinauudy (k) Sunamsldesmaiseunszan (kgCo,e)
1.9, 691,973 1,565.47
.. 628,825 1,375.80
.. 433,580 1,098.05
1.8, 283,870 698.23
N.A. 551,035 1,218.62
1.¢ 665,240 1,459.18
n.9. 659,285 1,522.01
a.9. 616,620 1,438.08
.8, 445,745 1,061.39
a.9. 298,675 874.80
N8, 493,675 1,234.04
5.9. 551,040 1,261.86
59U 6,319,563 14,807.53

A o =) a g‘/ 9 { (4] = 9
oS uamaunanyamsasdsnamslasema G ounszanag 1adSum

4 2 J 1 a 1w 1A [ a
ﬂ”li‘]J@‘L!‘V!@]‘WSuVI%”Iﬂﬂ”ISéUuﬁﬂu‘JJﬂUWHﬂ‘U 0.0023 kgCO,e Aon lanIuuNAL

dmfumsvuaauuauInYs UNEATNTNGITUETIUTIWUNAL
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% [] o 14 Qy L 1 a 14 ~
ﬂ’J’é]‘t’JNﬂﬁﬂ?ﬂ’)ﬂ!‘]ﬁiﬂ?ﬂ!ﬂﬁﬂﬂl&ﬂﬁWiuﬂiuﬂﬁﬂlUﬁQUNﬂUﬂWﬂV\Iiiulﬂ‘H@iﬂiNWﬂ

AUETIVTINUNAVYDIUUT AN
famsvudamannnihsmniigudsus @y
CFj = Dy xQyxEF;
= 36.1x 02155/, 00 % 0.1402 kgCO,e

= 0.00109 kegCO,e

ﬁmamma%wmﬂdnﬁmnﬁu
CF,:' = DinQinEFij
= 361 x1/;x 02155/ 111 % 03111 kgCO,e

= 0.00034 kgCO,e

o s L ' a o { 7
ﬂ']u'g‘mWaﬁ'JiJ‘]JAiiJ']mﬂ']T]JE]uVlI@IWﬁuﬂﬂ'lﬂﬂ'lielluﬁﬂuﬂﬂﬂft]'lﬂ“l/‘hfiiJLﬂ‘]&l@]ﬁﬂill'l‘ﬁf,fuﬂiﬂ‘i_li'nl

UUAVUDIUUT AN
CF;; = 0.00109+ 0.00034 kgCO.e

= 0.0014 kgCO,e



{ 1 2] a 1 a 1
A1519N V.5 ﬂ?u'lmﬂ'lﬁﬂﬁ@ﬂﬂW“ﬁl%@uﬂiz%ﬂ (kgCOZC) TunNITUYUAIUNAVADY DY

HaRf I
ERUALIRTEY Phinamslassmaaivonlasenlad (keCo.e)
panfwy | Ausewes | anvhiwApAIAT | 91RgUETILTINUN 59U
(kg) WAUITILT MUY ngalsanu

UNITAIN 0.2155 0.0014 0.0005 0.0019
UNTANIU 0.2861 0.0019 0.0007 0.0026
AN N 0.1886 0.0013 0.0004 0.0017
uusalnln 0.1990 0.0013 0.0005 0.0018
uIATATO-

B 0.1992 0.0013 0.0005 0.0018
BIGEE

A U Y A a 1w a
Asn .6 Usmnamstdaosmsisounszan (kgCOze) NNINTTUNTUUNIINYAU

1 [
Suamsdasemaisou

nQAY WU T2YLNN (km) A
15590 (kgCO,e/kg INQAL)
Y
" 5013590 6 A
U1 ’ 26 0.0031
YLIAEN
Han TIN5V 4 4D 132 0.0244
ualnln SONTYUL 440 75 0.0138
asljauaInan | sonsEug 4 4o 86 3.69%10°
aslganned SONIZVL 4 30 20 1.59%x10"
UTTYNUN SONITVL 4 30 28 0.0052
n3a 5ONT2UL 4 40 71 0.0131
AN 5ONT2UL 4 40 71 0.0131
Y
v 30UIINN 6 AD
WU 74.5 0.0070

e ng
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d : d a Sllt‘ﬂ” a
1.3 miveuansunanfenssumswn Indiiveinaa
) ] o 1 (2 = 9/% )
FmsumsmnasuansdantassmaEounszananmawn luiiniua lu
g =~ Y A qudg o ) p P
vuasumiwnaa lovuis lddlundsnuanudeulunszurumsmnanes lsduaznszuIums
o 1 Y 4 a [ [
1 CIP 317151971 Emission factor 111111 3.0883 kgCO,e (E]QﬂmS‘]JS‘Hﬁﬁ]ﬂmimcﬁﬁﬁluﬂi%i}ﬂ,
X 4 1 1 H =
2559) Fa1f5anamsliniumaevesogh 0.0019, 0.0137, 0.0027, 0.0024 1Az 0.0066 aA
o [ A Y P o w o
Awmsuuusadn sarnnuy sanmun salnln wazsaaasoosIiuaiay mMImulalTua

¢ L g 0 v =
msmuvjﬁwsu‘nmmsammm"lﬂmuﬁnmm 4)

° 7 2L ¢ vy o
mu’;mmiu’au‘v!mw*summmnm‘lvmummm

UNTAIN ;
= 0.0019 x 3.0883 kgCO,e
= 0.0057 kgCO,e
HUTEANIUY ;
= 0.0137 X 3.0883 kgCO,e
= 0.0423 kgCO,e
upsanwn
= 0.0027 x 3.0883 kgCO,e
= 0.0083 kgCO,e
NELINNGE

= 0.0024 x 3.0883 kgCO,e

= 0.0073 kgCO,e



o=t
HUTATANIDUDTIT ;

CF;

.4 miveuansunondanssumsiniatiide

Qf X EFf
0.0066 x 3.0883 kgCO,e

0.0203 kgCO,e

~ A 9 = 1 a o 4
13790 V.8 i lsuazveudeneyeinannmm
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Dy A " , | HUIATANTO-
HHANUUA WNTAIR | uusannu | wusanul | unsalaln o
SIREE
SIEFYRLTENR @) 0.6958 14.0110 1.8593 1.3925 6.2952
5uaveade () 0.0167 0.1043 0.0001 0.0112 0.0172
sy @) 0.7124 14.1153 1.8594 1.4037 6.3124

o = J ay 8 a o o g o
ﬂ']ﬁﬂ']u'gmﬂﬂJ'lmﬂ'lﬁ'Ll@u‘Vll@lel"Ll‘V]ﬂ'lﬂﬂ"l]ﬂiillﬂ1§U1Uﬂu’lL§ﬂﬁﬂ’l§ﬂ’lu3m@’lN

{ [ 1 T W a [ 1 4 1
aumsi (3) TagaA1 COD HAWMAY 2.7 AlanuABgNINANINAS 1182 A1 Emission factor A 20

kgCO,e 910 N laniy COD (IPCC, 2006)

o 7 2L e o v 3 oA
mmmmsuauvﬂwwaummmimmmmﬂ

=\
UYIaA ;

CF,

UUTANINU ;

CE,

Q,, X COD,, X EF,

0.7124/1 000 % 2.7 X 20 kgCO.e

0.0385 kgCO,e

Q,, X COD,, X EE,,

14-.1153/1 000 X 2.7 X 20 kgCO,e

0.7622 kgCO,e



wnsanu ;

Ckr, =

wusalnld

Ckr, =

o=l
HUTHAFANTOIUDIT ;

CF, =

Qw X COD,, X EF,,
1.8594/1,000 X 2.7 X 20 kgCO,e

0.1004 kgCO,e

Qw X COD,, X EF,,
1.4037/1’000 X 2.7 X 20 kgCO,e

0.0758 kgCO,e

Qw x.COD,, X EF,,
6.3124/1,000 X 2.7 X 20kgCO,e

0.3409 kgCO,e
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a o < =\ 4 o Y- = o U !
msiszitiudasimanumBmsveudunsamuan 14 Taafeuoadinszuing
Y Y] 1 FI % 9 a o 9 [ =
510 1dnovesszms Insresie laaeive ) szmededa uaz g URIeoNT I
4 Y a [ ] a ] =\ 4 9 Y a A ~
MSueuvelszmAS1Nde dedmsilsziiudasimiamiveu Tasldlszmasrsdnoaday
o { v 4 1 Y]
awnsomuldlaeldaumsn () Joyadasimbmiveunazdoyaiieldneiuaasly
MmN 421 dudeyaiielanerivesdszmalnedszdiil 2016 ogh 16,800 US$ (Central

intelligence agency, 2017)

Carbon tax raterpailand GDP per capitarnailand
Carbon taxrateref B GDP per capitaRef
Carbon tax raterpailand 16,800
131 49,700
16,800
Carbon tax raterpgiiand = m x 131 USS$/tCO,e

= 4428 USS$/tCOe

1%

{ A o 4 o
lunsaindszmasiavnolssmaadinuazansasuiramimsvoudmsulszima
'u.l o [y a3 ] o Y] Aa o y
Ine'lansnst 44.28 US$ACO,e Mamuasinauununiig 1mico,e dmsuauitetiog 19
(% A A "W o I Yo < = 4 A
daswanasuin 1 US$ 135 1M M IasasmsnumBmiveun  1,549.86

1INACO,e
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