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Abstract

The global efforts to respond to climate change by reducing greenhouse gas were
accelerated, as negative effects of climate change have been visualized and its direct damages
to economy have been realized. Korea’s Carbon Footprint Labeling get a lot of attention as
one of the effective methods to contribute to national GHG reduction goal, and for enterprises
to show customers how much effort the company put into global warming prevention.
Consumers’ interest on low-carbon products has been increasing. This study uses Life Cycle
Assessment (LCA) method to calculate the amount of carbon emission of PET-bottled water,
which reduced carbon emissions by using high efficiency manufacturing techniques. LCA
Method is based on guidelines of Carbon Footprint Labeling, Korea government, and
pre-manufacturing, manufacturing, and disposal steps are included while use step of the
product is excluded from this method. In order to understand the effects of eco—design on
carbon emissions, the PET-bottled water's carbon emissions are compared before and after the
change of manufacturing techniques. The result shows the improvement from 94.0
gCOs-eq/EA to 86.7 gCOy-eq/EA, and this means carbon emissions has been reduced by 8.4%,

which is equivalent to 272tons of GHG emissions a year.
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Figure 1 The manufacturing process of bottled water
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Figure 2 The Process Flow Diagram of bottled water
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Gj — material(production) = ZiMXED

Pj ...................................................... (1)
Gj material(production)- %—‘EJ—%XE]E ?1?254 HHE k(kgcoz)
= My jAIE LA iE ] T " ke/yr)
- B idE5EE &A1 (kgCOvkg)
Py jAE A A ke/yr) B AAOS
A5 2 dyA] ik o2 M EEF TS5 AL A5 D AU Az A EAs=
227 R E S e #AAS A Eshrh
. . /(MijxEi
Gj — energy(production) = Z{M0XED ; U ©)

Gj-energy(production): 1 5= Q1&F Wl & &

M AR A id 59 T (kg/yr)
» B i85 v E A5 (kgCOy/kg)
P Al Az A E(kg/yr) e AAUS

12 dHAA A S =

T E
Gj — transpotation = Lk Ze(T jke XEk)

Pj (3)
b Gj*transportation. ]Z'"i BEL_; li]‘ ‘Sﬂﬁﬂﬁjﬂ Ag}\]'xﬂ ‘/] Zl:%\- = ?l?l’ HH%‘%(kgCOz)
s Tie JAE B 12 FEGA AAIES t7- S kFFRE 93 % (ton km)
v B¢ kFE 2= ton-kmY ¥ & Al 5= (kgCOy»/ton-km)
Py jAE A3 A (kg/yr) B A S
Hr7|HAg o Aol A7~ FFHMEHS U9 #ANS A&k
. Z Z Win: XE71;
Gj — waste treatment = =% d P’jf“ ki) n

* Giaste' 12155 #7130l A ) & F(kgCO,)

i JAISE HIZIAD i A Y] kA A 2 (kg)
» By 19419 kA2 HE v E A5 (kgCOv/kg)
Py jAE A3 AdE(kg/yr) B AAOS
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3.1 AFAE A4A davEF AR A

Table 1elA = Ao Al VHWHE= T 500mlI/EA) Azl g FAGFH A=
o wE v 23E Uehiloh s AlFE Akl 283 Fa AR

Table 1 Carbon emission for a bottled water(1EA)

Catbon smission Conrbyion
EE)‘CI'ets)gttle for preform 353 40.79
Egleggttle for blowing 44 507
Pre-manufacturing Plastic Cap 56 644
Secondary packages 5.1 591
Distribution 0.6 0.71
Sub total 511 58.92
Manufacturing 10.1 11.69
oA Distribution 20,0 23.05
Sub total 30.1 34.74
Disposal 55 6.34
Total 86.7 100.00
Table 201 A% 59 AFAES] B2mMEF AFAA)] 2a7bs WMEFs drbs 23
T T BawlEEs A5 ARLAF JASQEADAY ATFE wiEFES vasigth ®
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Table 2 CO. emission changes of a bottled water from Carbon emission Certification to

Low Carbon Certification [Unit: gCO»—ea/EA]
Total CO» The CO, emission for The CO, emission for | The CO. emission
emission pre-manufacturing phase manufacturing phase for disposal phase

Carbon emission

Certification 94.0 66.0 20.0 8.0

(Step 1)

Low Carbon

Certification 86.7 511 30.1 55

(Step 2)

arallon e, 73 149 -10.1 25
Improving ratio 8.4 29.1 -33.5 454

(%)
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