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ABSTRACT Biogas plants using food waste and other organics as a substrate to produce biogas for energy utilization were analyzed
for their economic feasibility. In the case of anaerobic digestion of food wastes alone, the economic feasibility of biogas production
was quite low. Therefore, it is essential to increase the government subsidy for the construction of biogas facilities. In the case of food
waste leachate, it was economically feasible without government support. Currently, approximately 30% of food waste leachate was
processed in the biogas facility. The number of them are expected to increase gradually in Korea. The co-digestion of food waste
leachate and livestock manure was not economically feasible, but it is expected that the number of facilities will increase as the
government subsidies can compensate the loss. The co-digestion of food waste and food waste leachate will help improve the
economics of food waste biogas facilities. Among the food waste and other organic treatment processes, biogas production from food
waste leachate by co-digestion was found to be more feasible than the other options. Overall biogas production using food waste
leachate should be encouraged continuously by government.
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Table 1. Case of biogas plant depending on substrates

Case Substrate
Case 1(F) Food waste
Case 2(F * M) Food waste + Manure
Case 3(F *S) Food waste + Sewage sludge
Case 4(L) Food waste leachate
Case 5(L* M) Food waste leachate + Manure
Case 6(L *S) Food waste leachate + Sewage sludge
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Table 2. Status of food waste biogas plants
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Central government grants | 24,000,000 | 16,135,000 | 1,004,000 | 13,287,000 | 2,100,000 -
Construction Local government grants 48,000,000 6,915,000 2,345,000 | 31,003,000 2,100,000 -
cost (10°won) Private investment - — | 21,000,000 - | 8,496,000 -
Total 72,000,000 | 23,050,000 | 24,349,000 | 44,290,000 | 7,696,000 | 1,719,000
Labor cost 845,662 758,712 1,278,771 687,399 279,361 485,933
Repair maintenance cost 81,414 358,923 411,291 186,165 347,201 133,836
Operation Utilities 87,442 483,785 | 1,138,397 215,330 147,063 305,944
cost (10°won) Material cost 1,085,896 240,507 227,943 | 1,533,811 13,195 573,168
Others 1,585,772 6,985 687,181 362,284 888,435 379,050
Total 3,686,186 1,848,912 3,743,583 2,984,989 1,396,444 1,845,931
Waste import / disposal cost | 4,640,720 2,137,400 7,340,840 6,268,200 1,349,125 2,850,000
Benefit Biogas of benefit 1,759,295 447571 | 3,366,119 | 3,022,109 329,969 | 1,335,410
(10°won) Others - - - - 298,566 -
Total 6,400,015 2,684,971 | 10,706,959 9,290, 309 1,977,660 4,185,410
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Table 3. Results of economic analysis
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Parameter Case 1 (F) Case 2 (F-M) Case 3 (F-S) Case 4 (L) Case 5 (L-M) Case 6 (L*S)
Benefit (10*won) 76,482,675 30,891,412 127,952,336 111,022,816 23,633,808 50,017,282
Cost (10°won) 120,011,360 53,121,219 69,086,277 82,396,783 25,254,050 23,778,595
B/C ratio 0.637 0.582 1,347 0,936 2.103
NPV (10°won) —43,529 —22,230 58,866 28,626 —1,620 26,239
IRR (%) —8.06 -11,13 6.28 =2.27 123.79
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Table 4. Results of LCOE analysis
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Parameter Case 1 (F) Case 2 (F-M) Case 3 (F-S) Case 4 (L) Case 5 (L*M) Case 6 (L*S)
Cost (10°won) 64,552,946 97,578,456 —18,646,591 7,489,480 9,131,481 -10,280,016
Energy (kWh) 391,148,944 106,179,717 583,666,429 526,495,608 99,050,903 296,905, 396

LCOE (won/kWh) 165 260 -32 14 92 -35
LCOE (won/kW.h) 375 646 —188 56 160 —131
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