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(Pukyong National University)

Abstract

In this study, we evaluate the eco-efficiency for recycling processes of Busan Resources Recycling
Center for each year from 2010-2012. It analyze the impact of global warming on the power consumption
by Life Cycle Assessment. Also calculate the economic value by net profit components those are sales
amount and electric charge in accordance with the process operation. On the basis of these results, each of
the eco-efficiency Factor analysis and dynamics analysis of 2011 and 2012 as the base year to 2010 are

performed.

As a result, the impact of global warming in all the recycling processes is increased by increasing

power consumption 2010-2012. But net profit is decreased. In addition,

the eco-efficiency of all the

recycling processes is decreased and analysis result of the eco-efficiency trends is located on the Fully non

Eco-efficiency (--) level.

Therefore, all the recycling processes are necessary improvement for power consumption reducing and
net profit increasing to further the environmental and economically sustainable direction.

Key words : LCA, Eco-Efficiency, Factor, GWP, Recycling
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[Fig. 1] System boundary of recycling facilities

<Table 1> Average unit price of each product and electricity 2010—2012
(Korea Electric Power Corporation 2014; Korea Environment Corporation 2014)

Plastic Film Can Glass bottle Styrofoam Paper Electricity
718 10 740 45 601 153 83.56
(Won/kg) (Won/kg) (Won/kg) (Won/kg) (Won/kg) (Won/kg) (Won/kWh)
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<Table 2> Production (ton) of each recycling facility

2010—2012

2010 2011 2012

Plastic 9,438 9,474 9,338
Film 16,656 16,719 16,479
Can 1,110 1,115 1,099
Glass bottle 13,880 13,933 13,733
Styrofoam 1,666 1,672 1,648
Paper 12,770 12,818 12,634
Total 55,520 55,730 54,930

<Table 3> Power (MWh) calculation of each
recycling facility 2010—2012

2010 2011 2012
Plastic  2,829.687 2,917.061  2,964.777
Film 240435 246910 251914
Can 178.055  183.553 187.066
E’;:‘SZ 35.829 36.793  37.539
Styrofoam 38.209 39389 40.143
Paper 349.287 358.692 365.962
Total 36715 37824 38474
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<Table 4> GWP (kg CO; eg/f.u.) result of each
recycling facility 2010—2012

2010 2011 2012
Plastic 0.25230 0.26010 0.26440
Film 0.02144 0.02202 0.02246
Can 0.01588 0.01637 0.01668
Glass bottle 0.00320 0.00328 0.00335
Styrofoam 0.00341 0.00351 0.00358
Paper 0.03115 0.03199 0.03264

fau. : functional unit
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<Table 5> Sales (million Won) of each recycling
facility 2010—2012

2010 2011 2012
Plastic 6,776.8 6,802.4 6,704.8
Film 166.6 167.2 164.8
Can 821.7 824.8 813.0
Glass bottle 624.6 627.0 618.0
Styrofoam 1,001.0 1,004.8 990.4
Paper 1,953.7 1,961.1 1,933.0
Total 11,3444 11,387.3 11,224.0

<Table 6> Electric charge (million Won) of each
recycling facility 2010—2012

2010 2011 2012

Plastic 236.5 243.8 247.7
Film 20.1 20.6 21.0
Can 14.9 153 15.6
Glass bottle 3.0 3.1 3.1
Styrofoam 3.2 33 3.4
Paper 29.2 30.0 30.6

Total 306.9 316.1 3214
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<Table 7> Net profit (Won/f.u.) result of each
recycling facility 2010—2012

2010 2011 2012
Plastic 692.947  692.271 691.469
Film 8.794 8.766 8.723
Can 726.600  726.239 725.771
Glass bottle 44.784 44.779 44772
Styrofoam 599.083 599.031 598.964
Paper 150.714 150.662 150.579
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<Table 8> Eco—efficiency and Factor analysis result of each recycling facility 2010—2012

Eco-efficiency Factor

2010 2011 2012 2011/2010 2012/2010
Plastic 2,746.52092 2,661.55699 2,615.23927 0.9691 0.9522
Film 410.15553 398.08899 388.36027 0.9706 0.9469
Can 45,755.69676 44,364.00503 43,511.45652 0.9696 0.9510
Glass bottle 14,016.99456 13,648.07188 13,372.63228 0.9737 0.9540
Styrofoam 175,838.87299 170,518.44465 167,308.48863 0.9697 0.9515
Paper 4,838.34007 4,709.64641 4,613.34101 0.9734 0.9535
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[Fig. 3] Eco—efficiency trend result of Plastic recycling facility 2011—2012
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[Fig. 4] Eco—efficiency trend result of Film recycling facility 2011—2012
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[Fig. 5] Eco—efficiency trend result of Can recycling facility 2011—2012
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[Fig. 6] Eco—efficiency trend result of Glass bottle recycling facility 2011—-2012
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[Fig. 7] Eco—efficiency trend result of Styrofoam recycling facility 2011—-2012
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[Fig. 8] Eco—efficiency trend result of Paper recycling facility 2011—2012
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