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Fig. 1 Schematic diagram of direct-shipped

courier cartons
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Fig.2 System boundary of the life cycle of recyclable direct-shipped courier cartons
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Table 1 List data of each stage of the life cycle of
recyclable direct-shipped courier cartons

AR A L Hik
250g 4 R4L ik 10 500
JERR A
JJii8 ik 10 200
UV & kg 2
BEFIK kg 12
HEIR3 kg 0.4
CTP i 52 kg 0.2
EfJil CTP it {Gs 1
L kg 2
K L 65
TRAHR kW-h 44.4
HEROEAK kg 4
K kg 226.3
Hi kW-h 32
WA emat i 100
BEIAR G 1
A HLIN kW-h 15
i) )
B AT ik 100
HERAS D B kg 1285
PP i FLHF kg 12.5
fTLiz )
TRAHM kW-h 1
JE AL E Bk kg 2701.7




FHE, %
AT B3R ELE BRI 4R A O 2 o B R

Is

3 FHREITIR
31 BERER

1 EF 3.1 LCIA J7 % ] 3 Bz Pad 40HH 17
BTN AT, AN 2 FI7R o RIS S M 2 1 i1k
AT, E R PR B P 40 A A R i AR
B BT IS i AL T AN AR R BTk SRR

HRRACRN 2R R 404 7 i B A AR fb 45 5 3587.83
kg CO, eq., HXPHAARS AL R AT B o ok, 45
TITRE AL A PTG PR B iz PReish RS A= i JE U 1 A1 S
A A 25 5l 4436.88 kg CO, eq., T S&HibA 7
SRR SAEDE L (419732 kg CO, eq.) , “EWRRAI+
HuZ Ak R I AR AR AR S AR/ INER 43, 4Nk 3 i .

F2 FYHEANTERESRERESEGRAOFRZ ML FELER

Table 2 The environmental impact characterization results of recyclable direct-shipped courier

cartons per functional unit
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Fig.3 Contribution of environmental impacts in the
whole life cycle of recyclable direct-shipped
courier cartons
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Fig.4 The weighted results of environmental impacts in
each life cycle stage of recyclable direct-shipped
courier cartons
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Fig.5 Proportion of environmental impacts in each

process of recyclable direct-shipped courier cartons

3.4 FEGERFERIN LCA ERHTM
&l 6 Sy H ) S5 AR e nT IR PR ELis Pk 4 A=
m AT R . Bk IE T Ecoinvent 1 5 80
e, HATDERXAENE, SiF TRABEMN . Xk
HL K 1 HL
CORARK: EEXG%E; KDL,

100
00%o 00%o 00%o 00Vo 00Po 00Vo
80|
IS
H 60}
K
an
g 40t
=
20}
0 Ll
S sk, Lyaky] bl
WIERIH, LA BEFR ROK (7444

I8 2 il
E o FFEEAERELESHXETERMGFER M
Fig. 6 Comparison of environmental impacts caused by

different power supply modes

HIP 6 AIHT, SIRAHRARLL, X1k AIK
K R B ARG ER R S S S AT 5O W R AR R
TR L R B D RE SR AT B ELIs PRIB TS 7 B

- 66 —



DE ZEED, &%
ATEIR BT B 4R A RO 6 B A

TP S AR AL S0 N 603.09 kg CO, eq., KX
R IK T R B G AT/ 2 463.80 kg CO, eq., HiAth
PRSI AT AR 24 12%~31%. FESEBRAEr= T2, o]
PAZE A TS RRIR B Y, AR AR T A s
PR AT A 1 R P R S A IR S
3.5 FIENEEHRERBHIKE ST

i PTG I ELs P AR T 58 PRI, R
EF 3.1 LCIA J5 i oA B A [RIE ER BT R G B
B PR AR A B B S As Ak, sl 7 Bk B
RE BN T 6 0 B3 Bk 0A A 1 B ) Ufs AR b
Wik 603.09 kg CO, eq., H—KMEMERIG, SEAE
A2 A IRAI 2 50%, BEE IR B I, AT IR
LS P AUA P PREE UL S A

100%

100

o«
S

[N
(=

AL %
S
(=3

33.33%

25%

20%

0

0 3 4

?Jﬁ'ﬂiz?k;fﬁ
7 ARBEHFRYTHESRERFHSIRELZW
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Life Cycle Assessment of Recyclable Direct-Shipped Courier Cartons
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Abstract: In accordance with the EU Product Environmental Footprint (PEF) methodology, the life cycle of
recyclable direct-shipped courier cartons was assessed using SimaPro software to explore the environmental benefits
of recycling. The EF 3.1 Life Cycle Impact Assessment (LCIA) method was employed to analyze 16 categories of
environmental footprint and interpret the life cycle impacts. The findings indicate that the climate change, freshwater
eutrophication, fossil resource depletion, particulate matter formation, land use, and acidification are the most significant
environmental impacts on the life cycle of recyclable direct-shipped courier cartons, accounting for over 80% of the
overall environmental impacts. The lifecycle of 10 000 sets of recyclable direct-shipped courier cartons results in a
climate change impact of 4436.88 kg CO, eq. The primary environmental burden originates from the raw material
production phase, followed by the product manufacturing phase, with lamination, printing, packaging, and transportation
being the most relevant stages in the production process. After 1 to 5 cycles, the climate change impacts can be reduced
by 50% to 80%. The environmental impacts of recyclable direct-shipped courier cartons can be effectively mitigated by
optimizing the structure and materials of the cartons, minimizing raw material consumption and electricity usage during
production, and utilizing clean energy.

Keywords: life cycle assessment (LCA); recyclable direct-shipped courier carton; environmental impact;
climate change
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