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(1) Overview

The first commitment period of Kyoto Protocol are scheduled to start in this year, 2008.   The utilization of biomass residues is one of the most important options for achieving Japan’s Kyoto target in the first period.  In this study, we would like to analyze the economics of biogas generation using food wastes in Japan.  We would like to pay our attention especially to the relation between the scale of generation plant and the gathering cost of food wastes.  We also would like to discuss various barriers to expand effective uses of food wastes in Japan.
(2) Method

We developed a simulation model for estimating benefits and costs of biogas generation using food wastes.  First, we surveyed and checked various kinds of premise data for cost estimation in order to install in the developed model.  Second, we made a series of simulations through this model by changing several parameters such as number of producing points of food wastes, number of gathering roots, gathering charge of food wastes, scale of biogas plant, operation rate of biogas plant, selling price of electricity, government subsidy and so on.  Third, we analyzed the economics of biogas generation using food wastes based on these simulation results from various kinds of viewpoints.  Forth, we also surveyed barriers and problems in the food wastes utilization in Japan.  Finally, we discussed the possibility of biogas generation using food wastes in Japan.
(3) Results

The results of this paper are as follows:

+ First, we compared the economics of biogas generation by changing number of producing points of food wastes.  The results showed that the economics of biogas generation using food wastes is better in the super large city area (Case 1) and large city area (Case 2) which has a high density on producing points of food wastes than in the small city area (Case 3) or rural area (Case 4) which has a low density on producing points of food wastes.
+ Second, we analyzed the relation between the scale of biogas generation plant and the scope of gathering points of food wastes, as shown in Fig. 1.  In the super large city area (Case 1) which has a high density of gathering points, the biogas generation plant dealing 40 through 100 ton food wastes per day showed a good and similar economics.  The economics of the plant dealing less than 40 ton become worse because of the economics of scale and the economics of the plant dealing more than 100 ton become worse because of the increasing gathering cost.   This means that there is the most suitable size of plant where both of the scale merit of plant size and the increase of gathering cost are well-balanced.
+ Third, in the case of “Case 1” having the highest density of excretion outlets of food wastes, the economics of biogas power generation plant is secured at the rock-bottom line even without special supports.   This result supports the present situations where some introductions of biogas power generation plant in the private sector are appearing.
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Fig. 1   Cost and Net Benefit Depending on the Density of Gathering Points
+ Forth, in the small city (Case 3) or rural area (Case 4) which has a quite low density of gathering points, the biogas generation plant dealing 5 through 15 ton food wastes per day showed the highest but large negative economics.  The economics of the plant dealing more than 15 ton become worse rapidly because of the increasing gathering cost.

+ Fifth, the most suitable plant size is also lowered rapidly from about 60 ton in Case 1, about 40 ton in Case 2, about 15 ton in Case 3 to about 5 ton in Case 4, as the distribution density of excretion outlets of food wastes is lowered.   We can easily understand that biogas power generation in lower density area is unprofitable because the influence of gathering cost is quite large.
+
Sixth, We analyzed the profitability of biogas generation plant in the preceding section.  In the super large city area (Case 1) which has a high density of gathering points, we can get the positive profitability of biogas generation plant narrowly without special treatments such as government subsidy, special charge or price and so on.  But, in the large city area (Case 2), the small city area (Case 3) and the rural area (Case 4) which has a low density of gathering points, we can not get the positive results on any scale of biogas generation plant without special treatments.
(4) Conclusion

The conclusions of this paper are as follows:

+ Japan need to establish the effective recycling methods for food wastes, but the demands of livestock feed and compost produced from food wastes are almost saturated.  Therefore, the biogas generation is an important and effective option for disposing of food wastes as the third pass in Japan.
+ Especially in the super large city area (Case 1), we can expect the good economics of biogas generation using food waste and we can introduce a large scale of biogas generation plant.  But in the large area (Case 2), we need to limit a small scale of biogas generation plant using food wastes gathering from just neighboring points and we also need to expect a governmental subsidy to biogas generation plant, or a special dealing on the gathering charge of food wastes or selling price of electricity.  We need to consider the balance between the scale of plant and the scope of gathering points.
+ Japan also needs to consider the elimination of several barriers and problems in order to improve the economics of biogas generation using food wastes and to expand the effective use of food wastes.
