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A Study on Alternative Approaches of Packaging Space Ratio in Flexible
Transport Packaging for Environmental Load Reduction

Jae Young Oh?*, Hye Rim Kim!, Chan Jong Yu!, and Seung Don Kim'
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2Korea Society of Packaging Science & Technology

Abstract Due to the rapid transition from traditional cardboard boxes to disposable plastic film packaging in e-com-
merce parcel transportation and the corresponding increase in their use, a method for measuring the packaging space ratio
of flexible packaging materials was prepared to prevent excessive packaging. However, due to the amorphousness of plastic
film packaging, several problems arose in the measurement process, making policy implementation difficult.. As a method
to supplement and replace the existing method of measuring the ratio of packaging space in the plastic film packaging like
plastic bag(PB), ‘the method of limiting the size of enclosed products based on the PB packaging size' was proposed, and
its potential for policy application was confirmed. The advantages of the proposed method are as follows: 1) maintaining
regulatory consistency by using the existing packaging space ratio calculation formula and method, 2) preventing inevitable
excessive packaging caused by the use of standardized packaging in the industry, and 3) ultimately contributing to logistics

efficiency as well as inducing packaging standardization.
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Fig. 1. Calculation method for the packaging space ratio in flexible transport packaging.

Table 1. Examples of variability in packaging space ratio results according to product dimension changes within the same packaging size

AE A5 | AE A5 O |ABAD V)| 234 A5 244 A5 FESA B O TAEH ©|x4T0 8
(mm) (m) (mm®) (mm) (L) (mm) (mm?) (mm®) P) (%)

a | b | h atbtc axbxh A B A+B AXB  |(A-hx(B-h)xh|  1-v/C
100 | 100 | 100 300 1,000,000 | 200 | 300 500 60,000 2,000,000 50.0%
110 | 110 | 80 300 968,000 | 200 | 300 500 60,000 2,112,000 54.2%
120 | 110 | 70 300 924,000 | 200 | 300 500 60,000 2,093,000 55.9%
140 | 100 | 60 300 840,000 | 200 | 300 500 60,000 2,016,000 58.3%
200 | 50 | 50 300 500,000 | 200 | 300 500 60,000 1,875,000 73.3%
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Fig. 2. Methods for expressing product size.
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Table 2. Calculation examples for the minimum packaging size satisfying a 50% packaging space ratio for a specific product size

A& @) | AFAH V) | AF AFF O | AF ASF EAEH O | TAA A5 | A A5 F )| TA 1A ()
(%) (mm’) (mm) (mm) (mm’) (mm) (mm) (mm’)
1-V/C axbxh atb+c a | b | h |(A-h)x(B-h)xh| A B A+B AxB
50% 1,000,000 300 100|100 | 100 2,000,000 200.0300.0 500.0 60,000
50% 1,000,000 300 100 {100 | 100 2,000,000 220.01266.7 486.7 58,667
50% 1,000,000 300 100|100 | 100 2,000,000 241412414 482.8 58,284
50% 1,000,000 300 100 | 100 | 100 2,000,000 260.01225.0 485.0 58,500
50% 1,000,000 300 100 {100 | 100 2,000,000 280.0|211.1 491.1 59,108
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Table 3. Minimum Packaging dimensions satisfying packaging space ratios of P = 50%, 40%, and 30% for maximum volume (=Cube)

by product size (A:B=1:1, R=1.0)

AFE A71E A A=A 5aA) EFEA &Pl e Ha £ A7) (A+B, by A=B, R=1.0) (mm)

24 3 (a+b+h, by a=b=h) (mm) P =50% P =40% P =30%
300 482.8 458.2 439.0
330 531.1 504.0 483.0
360 579.4 549.8 526.9
390 627.7 595.7 570.8
420 676.0 641.5 614.7
450 7243 687.3 658.6
480 7725 733.1 702.5
525 845.0 801.8 768.3
570 917.4 870.6 834.2
600 965.7 916.4 878.1
645 1038.1 985.1 943.9
690 1110.5 1053.9 1009.8
735 1183.0 1122.6 1075.7
780 1255.4 1191.3 1141.5
840 1352.0 1283.0 12293
900 1448.5 1374.6 1317.1
990 1593.4 1512.1 1448.9
1080 1738.2 1649.5 1580.6
1170 1883.1 1787.0 17123
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Fig. 3. Minimum PB packaging size estimation functions sat-
isfying packaging space ratios of P = 50%, 40%, and 30% by
product dimensions (a+b+h).
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Table 4. Product size and optimal packaging size calculated based
on a packaging space ratio of P=40% (R=1.0, y=1.5273x)

AFZ7(a+b+h) H9|PB XA ZL7|(A+B, R=1.0)
(mm) (mm)
400-460 700
460-530 800
530-590 900
590-660 1000
660-720 1100
720-790 1200
790-860 1300
860-920 1400
920-990 1500




e FEe Ao &4 oSS Lo &
271 7] wEolt

12. MEE A XY AL P=40% R=1.02 R=13
M A L0 ST ME IN2o H2A

A 1.132] Table 494 Abed AF 27 FX= X
A 12 E AR X5 HEo] AB=1:1, § B/A=1
R=1¥ 7|22 ARk grolvh. e A A d gl
A ARSI e A A A IS R=1.3-1.6 A}
ol X @o| ARGESL Utk webA, AA] AREL e
FAAA L] XF &S wkdsie] AF A7) HAE ARKE
& dart e, ol 98 9714= R=13S A&sla
boaich dfubshd, Rtel 2255 s e 2 5
At AF =700 tal o 2 XA ARl 7ssiAl E
BE2, J71E AF3lE aEsie] AjaAgelA 2ole
A IR AR HER=AB) F 7HFE e kS HE
skl shict.

A, Table 30| AFEH ZZF7HE P =40%AA1<] A
F 7 XA 279 FHES R=1.022 AlkdE gE
olBFE o] =S R=13 (AB=1:13)E Z&3l] T}
FERAFH S-S AEEE, Table 59 YERA mpel 7o)
P'=36.6%(%F 37%)7F "tk o] A A Fio e
AEFe BYA A3l 5 A4A 4 B4 AU wkgs
F AEE A P =40%E IAToen HHzle] o)
FES FAsksluAl i) olE S8l 4 (5EYE EH
F7H)E P=40%, A, B=13A, a=b=h Zz} ti¢Jspd
o 2

N

_ 0
40‘(1’(A—h)x(1.3A—h)xh)X100 ©)

A T hell tis] gelshd,

0.754% + 1.38h4 — 0.4h> = 0 (10)

138k (1.38h)> 4% 0.78 x (L0.4h°)
2x0.78

N

(1)

1384+ .J(1384)° 4 x 04 x (-0.784%)
2% 0.4

h

A7 e 2 d7s ERE 98 2AA 21e 38
3 AFY] A71E 2SR A (12)8 ARSI, 27
A NEAR HE R=13 TFAS 2-&3lo] FFF7H)
& P=40%% V=3 ske ol AFAA (= FS5HA)
¢ FAHE Z7], a+b+h'=30)3 73] Table 69
e AT

Table 6914 ATEH, ZgA] X5 H|& R=1.00A1¢]
AFE A7)(XF & =a+b+h=3h7} R=13°] t)-23}4
ZAE AFZ7) (@ +b +h'=30)l ¥lsl < 1.5% F= 7+
2EE AL o & S, o7l yeRd 4R =7)
9} zA A= AY AEA7)(@@ +b' +h'=3h) FEEREH
FAE EF3] Fig. 49k 2ol 74 7Fss 24 Sk

ALY

webr, HEFHOR o] 4 T F, AF A7H@+b
+h) ¥AFIHE P=40%E Ee= 4 PB XA
R=13) 7] 34 3 y=1.5508x (F-A 7153 o=
257 o5t A=hHE &-8314, Table 791 vehd ule} 7+
o] B4 XA A7Ie] gk AA AF 71| He A=

st

CE ERSUHE ZPYHY N SH(PBEEM
o
o

o4 Hu

Table 5. Packaging space ratio when applying a dimension ratio of R=1.3 to the minimum packaging size( with R=1.0) meeting P=40%

EFFTN L P=40%0l 3 o ) _
AE 27 : oﬂjgﬁﬂ ﬂ/;]] K d 2 A7 W R=1.3% %83
At A A= LHA) (A*B, by AR, Reroy my | B3 AN AFE (mm) | ZFFTEE (P) (%)

x| & (atbth, by a=b=h) (mm ’ A+]’3 = B 1A NiC
300 458.2 199.2 259.0 36.6
330 504.0 219.1 284.9 36.6
360 549.8 239.1 310.8 36.6
390 595.7 259.0 336.7 36.6
420 641.5 278.9 362.6 36.6




St K2

S|

1[0

21

el

Bl 44

00

Vol. 32, No. 1 (2026)

33

Table 6. Sum of dimensions (a‘+b‘+h‘=3h‘) of the maximum product volume (=cube) satisfying P*“=40% at the same packaging size
with R=1.3(A:B=1:1.3) based on the packaging space ratio P‘=36.6% calculated by product size in Table 5

R=1.0, P=40% =9 =79 oo R=13, P*=40%Z W=dl=
AF 27 AU AR ge g a0 kets 2 A5 3 2 A A5 a0
=858A) A+ |(A+B, by A=B, R=1.0) (mm) (mm) (@+b+h’, by a’=b’=h") (mm)
(atb+h, by a=b=h) (mm)
A+B A B (=13A) AR 3xh’

300 4582 199.2 259.0 4582 2955

330 504.0 219.1 284.9 504.0 325.0

360 5498 239.1 3108 549.8 354.6

390 595.7 259.0 336.7 595.7 384.1

40 6415 2789 362.6 6415 413.6

450 6873 2988 388.5 6873 4432

480 733.1 3187 4144 733.1 4727

525 801.8 348.6 4532 801.8 517.1

570 870.6 378.5 492.1 870.6 5614

600 916.4 398.4 518.0 916.4 590.9

645 985.1 4283 556.8 985.1 6352

690 1053.9 4582 5957 | 10539 679.6

735 11226 488.1 634.5 1122.6 7239

780 11913 518.0 6734 | 11913 7682

840 1283.0 5578 725.1 1283.0 8273

900 1374.6 597.7 7769 | 13746 886.4

990 1512.1 657.4 8546 | 15121 975.0

1080 1649.5 7172 9323 1649.5 1063.7

1170 1787.0 7769 | 10100 | 1787.0 11523

<EXI 7t2 : |2 H| & R=1.3 H & & P=40% HEt >
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Fig. 4. Estimation function for the minimum PB packaging size
(to R=1.3) satisfying a packaging space ratio of P=40% by
product dimensions (a+b + h).
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Table 7. Product size and optimal packaging size calculated based
on a packaging space ratio of P=40% (R=1.3, y=1.5508x)

AFE A7 (a+bth) HSl |PB TZA Z7|(A+B, R=1.3)
(mm) (mm)
320 %7390 ©] &} 600 ©] 3}
390 Z3-450 o] 3} 700 ©] 3}
450 %2-520 ©] 3}t 800 ©] 3}
520 %=3-580 ©| 3t 900 ©] 3}
580 Z3}-650 ©] 3} 1000 ©] 3}
650 %7710 ©]a} 1100 °] &}
710 Z3}-780 ©] 3} 1200 ©] 3}
780 Z}-840 ©] 3} 1300 ©]3&}
840 Z3-900 ©]3} 1400 ©] 3}
900 Z3}-970 ©]3} 1500 ©] 3}

Al =71(800 mm, R=1.3) thste] AFE 2715 9%k
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