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A Study of Expectation Effective Analysis According to Improvement
in Quality of the Paper Packaging Material and Structure
-Focusing on EPR Items-

Euisuk Ko, Kihyeon Song, Suhyun Cho, Woncheol Shim, and Jaineung Kim*

Department of Packaging, Yonsei University, Wonju 220-710, Korea

Abstract As the foods and household manufacturing technology is developed, the packaging method of products is
being changed from single to multi materials and layers. This study were focused on EPR carton packaging, economic
and environmental expected effects were predicted by the improvements of packaging materials and structures to reduce
effective packaging waste. Especially expected effects were predicted when improving the structure and material of alu-
minum laminated material was difficult to recycle. Thus, it was assumed the aseptic carton packaging laminated alu-
minum were replaced with silica laminated films. In conclusion, analysis of economic expected effects were undervalued
in this study because of the limitation of assumptions, though this study has significance about a new approach by cal-
culating the data different from the past that the conventional methods like predictive value of government's guidelines

or goals.
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Table 1. Guidelines of the carton pack material and structure in South Korea®

. Easy to recycle Difficult to recycle
Material & Structure
1 Grade 2 Grade 3 Grade
Transparent barrier film O
Body — —
Aluminium lamination O
Synthetic resin straw
Other y - O
Synthetic resin-molded structure O
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Fig. 1. Analysis of economic expected effects about improve-
ment in quality of the packaging material and structure.

Aseptic carton

20%

Fig. 2. Ratio of aseptic carton and gable top carton in paper
packaging.
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Table 2. Expected yield value of recycling after improvement in quality of the carton pack

Material Recycling rate Recycling yield Recycling volume
Gable top carton pack 800 kg 100% 0.8 640 kg
Carton pack -
Aseptic carton pack 200 kg 100% 0.65 130 kg
770 kg
* AR AT GFHAR T, FFEBAATEA QAE
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Table 3. Economical expectation effect of carton pack except other part

X (FAxBxQC) Recycling material costs of improved carton pack from second grade to first grade
Y (A xBxD) Reduced processing cost by improving to‘ﬁrst grade from landfill, incineration,
second grade recycling carton pack
~ Increased recycling process cost by improving to first grade from landfill, incineration,
Z (FAxBXxE) .
second grade recycling carton pack
A Estimated shipments of carton pack
A possible improvement rate of second grade to first grade (3.9%)
C Calculated cost at 200 per 1 kg of carton pack
D A cost of carton pack’s landfill, incineration or second grade recycling process
E Recycling cost of carton packs
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Table 4. Basic data for prediction of economical and environmental expectation effect of carton pack (2015-2020) (Unit: 1000t)

2015 2016 2017 2018 2019 2020

Estimated shipments(A) 68.60 68.65 68.67 68.69 68.68 68.67

Estimated recycling rate(B) 38.75 40.00 41.20 42.50 43.75 45.00

Estimated capacity of incineration, landfill and recycling (C) | 26.41 27.29 28.16 29.02 29.88 30.73
Estimated capacity of incineration and landfill (D) 42.19 41.36 40.51 39.67 38.8 37.94

AL T FAAC): LT FHA(A) < AEE 28 & FEAB)
*azh vy s F FAAD): LT FHAA) - AHEE FHA(O)

Table 5. Saving effect estimation of landfill and incineration processing cost of carton pack

Estimated shipments (2015-2020) Processing cost (1000/t) Save of processing cost (a million)
2015|2016 | 2017 | 2018 | 2019 | 2020 | Total anIZilcterEs- Landfill Inciner- Total 2015 | 2016 | 2017 | 2018 | 2019 | 2020
A | B | © | D E | OB |G portation ation (AXG) | (BxG) | (CxG) [(DxG) | (EXG) | (FxG)
69 69 69 | 69 69 69 | 162 112 50 - 66,738 | 11,113 | 11,121 |11,125|11,128|11,126| 11,125
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Table 6. Recycling material cost of carton pack improved 2 grade to 1 grade (2015-2020) (X)

2015 2016 2017 2018 2019 2020

Estimated shipments of carton pack (A) (1000t)

68.60 68.65 68.67 68.69 68.68 68.67

Incereased volume after improving carton pack from
second grade to first grade (1000t)

2.6754

2.67735 | 2.67813 | 2.67891 | 2.67852 | 2.67813

Recycling material costs of improved carton pack from
second grade to first grade (X) (1000)

535,080

535,470 | 535,626 | 535,782 | 535,704 | 535,626

Table 7. Decreased processing cost caused by improving landfill and incineration or recycling as 2 grade to 1 grade carton pack (2015-

2020) (Y)
2015 2016 2017 2018 2019 2020
Processing cost of carton pack (AxD) (1000) | 11,113,200 | 11,121,300 | 11,124,540 | 11,127,780 | 11,126,160 | 11,124,540
Reduced processing cost by improving to
first grade from landfill, incineration, second 433,415 433,731 433,857 433,983 433,920 433,857
grade recycling carton pack (Y) (1000)

Table 8. Increased recycling cost of caused by improving landfill and incineration or recycling as 2 grade to 1 grade carton pack (2015-

2020) (Z)
2015 2016 2017 2018 2019 2020
Estimated shipment of carton pack (A) (1000t) 68.60 68.65 68.67 68.69 68.68 68.67
Incereased volume after improving carton pack from
second grade to ﬁfst gra%le (10008 2.6754 | 2.67735 | 2.67813 | 2.67891 | 2.67852 | 2.67813
Increased recycling process cost by improving to
first grade from landfill, incineration, second grade 645,364 | 645,834 | 646,211 | 646,211 | 646,117 | 646,023

recycling carton pack (Z) (1000t)
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Table 9. Economical expectation effect of carton pack except other part (Unit: 1000)

2015

2016 2017 2018 2019 2020 total

Recycling material costs of improved carton

pack from second grade to first grade (X) 535,080

535,470

535,626 | 535,782 | 535,704 | 535,626 |3,213,288

Reduced processing cost by improving to
first grade from landfill, incineration, 433,415
second grade recycling carton pack (Y)

433,731 | 433,857 | 433,983 | 433,920 | 433,857 |2,602,763

Increased recycling process cost by improving

to first grade from landfill, incineration, 645,364 | 645,834 | 646,211 | 646,211 | 646,117 | 646,023 | 3,875,759
second grade recycling carton pack (Z)
Economical expectation (X + Y - Z) 323,131 | 323,366 | 323,272 | 323,555 | 323,508 | 323,461 | 1,940,292

Table 10. Environmental expectation effective analysis according to improvement in quality of the carton pack material and structure

2015 2016 2017 2018 2019 2020

Estimated shipment of carton pack (A) (1000t)

68.60 68.65 68.67 68.69 68.68 68.67

Incereased volume after improving carton pack from
second grade to first grade (1000t)

2.6754 | 2.67735 | 2.67813 | 2.67891

2.67852 | 2.67813

Effect of reducing greenhouse gas by improving
second grade to first grade of carton pack (1000t CO)

0.9096 0.9103 0.9106 0.9108 0.9107 0.9106
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