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Present Situation and Countermeasures of Energy Consumption of Express Package

WANG Zi-yi, YI Yi, SUN Qie

(Institute of Thermal Science and Technology, Shandong University, Jinan 250061, China)

ABSTRACT: The work aims to study the environmental pollution, resource waste and indirect energy consumption in
China caused by express packaging materials, and put forward countermeasures combined with current law and regulation
system. A life cycle assessment of express packaging materials was conducted according to the data collection and field
research, and the current laws, regulations and policies were teased out based on the literature review and market research.
In 2017, the global warming potential of the three express packaging materials (corrugated box, plastic bag and tape) was
equivalent to the amount of greenhouse gases from generating 1.58x10'® kW-h electricity by coal-fired power plants. The
amount accounted for approximately 0.24% of China's total electricity generation in 2017, or 20% of the electricity by
biomass. The global warming potential, together with the energy consumption in the life cycles of the express packaging
materials, accounted for 1.12% of China's total electricity generation in 2017, equivalent to 92% of biomass-based elec-
tricity generation. In their life cycles, the production and use phases consumed nearly 79% energy. According to the cur-
rent research on the law and regulation system of express packaging industry, the management system of express packag-
ing industry in China is incomplete. Based on the data analysis of life cycle assessment, the energy consumption and en-
vironmental pollution problems of express packaging materials need urgent attention.

KEY WORDS: express package; energy consumption; life cycle; laws and regulations
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Tab.1 Function unit specifications
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B4R 25 18.5 12.5 137 6 4

R4S 38 28 — 137 4.5 3
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Tab.2 Environmental impacts and energy consumption results of tapes, corrugated boxes and plastic bags
25 fi2t.(g-SO,-eq) H A (g-POs-eq) S BRI (kg-CO,-eq) AEFE/MJ
RV EIR ] 4.83 0.463 0.745 10.696
ARHA A I 0.002 54 2.736%107° 0.009 0.003 56
TRHAR 0.565 0.0675 0.0822 1.417
PR A% FH sy 0.001 905 2.052x107° 0.006 75 0.002 67
3 2014—2017
Tab.3 Annual calculation results of tapes, corrugated boxes and plastic bags (2014 to 2017)
251 SEFE BRIE(x10%)(g-SO-eq) T EFRIE(x10%)(g-POseq)  AERAEBE(x10%)(kg-CO,-eq)  fiEFE(x10%)/MJ
2014 32.361 3.1021 49915 71.6632
2015 47.923 26 4.5938 86 7.391 89 106.125 712
TR 4AAE
2016 41.538 3.9818 6.407 91.9856
2017 8.8896 8.8896 14.304 205.3632
2014 3.154 96 0.376 92 0.459 004 8 7.912 528
§ 2015 4.671 42 0.558 09 0.679 629 6 11.715 756
I
2016 8.3055 0.992 25 1.208 34 20.8299
2017 8.475 1.0125 1.233 21.255
2014 0.027 655 52 0.000 297 896 0.097 992 0.038 761 28
et 2015 0.040 952 42 0.000 441 125 0.145 107 0.057 397 88
i 2016 0.049 847 5 0.000 536 94 0.176 625 0.069 865
2017 0.077 343 0.000 833 112 0.274 05 0.108 402
2
200 500
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