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Summary

I. Objective of Survey

Areas such as Eco-towns, where various types of recycling facilities are concentrated, generally possess
high-level, efficient resource recycling capacities. It has become clear that, by utilizing such capacities,
these communities enjoy a high environmental conservation effect in addition to local invigoration effects.
Surveys have shown, however, that in recent years, for various reasons, procurement of recyclable
resources (wastes) has been accompanied by difficulties, and in a growing number of cases, it has been
impossible to take full advantage of those capacities.

Taking the prefectures of Hokkaido, Akita, and Osaka as model communities, the purpose of the current
survey is to carry out verification tests to verify policies aimed at increasing the environmental
conservation effects and local invigoration effects, while maximizing utilization of existing facilities and
base capacities through measures such as building new partnerships with the arterial industries that are the
emitters of recyclable resources and users of recycled resources. In addition, based on studies in the model
communities, we investigate the possibility of similar projects in other Eco-town communities and look
into the feasibility of measures that harness economic value to improve business viability, in order to clarify
the potential and challenges for Eco-towns and other communities where waste-handling industries are
concentrated.

Furthermore, we have organized a National Eco-town Conference for the purpose of exchanging
information among Eco-town communities, where the people involved can share information and become
aware of specific issues.

In the process of carrying out these operations, we organized the “Committee to study model projects of
high-efficiency utilization in areas with a concentration of arterial industry and waste-handling industry
facilities,” consisting of experts, representatives from the local governments of the Eco-towns, and
Eco-town businesses, and consulted their opinions regarding the direction and outline of the project prior to

implementation.

2. Verification of expanded procurement of waste plastic and expanded supply of RPF through
conversion to economic value of carbon dioxide (CO2) emission reduction effect

accompanying efficient production and use of RPF in Kawasaki City Eco-town

Among the recyclable resources handled at Kawasaki Eco-town, a large amount of waste plastic, which
serves as raw material for RPF, can be treated; however, the operating rate has been decreasing in recent
years, and recycling of waste plastic is inadequate. It is estimated that a considerable amount of waste
plastic is going unutilized and ends up in simple incineration or landfill.

In particular, since thermal recycling through RPF is thought to be one of the most effective treatment
methods for recycling unutilized waste plastic, we conducted verification tests and analyses aimed at
resolving the gap between supply and demand in this area.

With the cooperation of 10 businesses in the Kawasaki area, we collected waste plastic, and produced

\



two types of RPF, one high chlorine (1% CI) and low calorie (25kJ/kg), and the other medium chlorine
(0.5% CI) and high calorie (33kJ/kg), and conducted combustion tests for three cases at two incinerators. In
co-combustion tests using a waste boiler (equipped to handle chlorine), we carried out combustion tests on
the two types of RPF. In both cases, it was properly incinerated, demonstrating the possibility of using
medium and high chlorine RPFs. In dedicated combustion tests using a small-scale dedicated incinerator,
we used high CI (1%) low calorie RPF; however, dedicated combustion of RPF with CI concentrations
higher than design levels has a problem with stable combustion.

With use of RPF, the environmental load reduction effect per ton of waste plastic is assessed at a
reduction of approximately 2.9 t-CO2 for the high calorie RPF, and approximately 2.2 t-CO2 for the low
calorie RPF. For the procurers, if unutilized waste plastic is used, the J-VER scheme may be applicable,

and this is considered to be worth studying with a view to expanding the project.

3. Verification of expanded procurement of recyclable resources (wastes) and expanded supply of
recycled resources (recycled products) through conversion to economic value of CO2 emission
reduction effect accompanying efficient collaboration and recycling among companies taking

advantage of the concentration of businesses located in Kitakyushu Eco-town

The New Eco-town Committee was set up in Kitakyushu City in Feb. 2010, and carried out studies on
how to further Eco-town collaboration. In this context, we are moving forward with our investigation of
“corporate partnerships” that will contribute to enhancing the efficiency of recycling methods and lead to
more advanced resource recycling. Efforts related to collaboration among the members of the New
Eco-town Committee were implemented mainly through this body, and therefore we carried out verification
tests to strengthen domestic recycling through collaboration between the Eco-town businesses and
Eco-town related businesses in the Kitakyushu area (businesses that are involved in recycling-related
operations, but are not Eco-town businesses).

Verification tests also looked at resources such as automobile wire harnesses and waste plastic parts, a
high percentage of which end up overseas as resources, and verified the cost competitiveness of converting
these to a form that could be used as resources for domestic demand. Eco-town related businesses are
supplying resources for domestic demand in the field of non-ferrous metal and waste plastic, and we
verified delivery conditions and other factors as means of collaboration among these businesses. At the
same time, we did tests to guarantee the maintenance of traceability in order to verify domestic recycling.

In terms of cost, although domestic recycling is slightly more expensive than treatment overseas in the
current situation, we have confirmed that domestic recycling is not impossible with increased efficiency.
Furthermore, the environmental load reduction effect was assessed at approximately 1.0 t-CO2 per ton of
wire harness, and approximately 1.3 t-CO2 per ton of waste plastic parts.

Because the enhancement of Eco-town plans is thought to be linked to the advancement of domestic
recycling, we studied and organized necessity to study enhancement measures such as adding incentives for

the environmental load reduction effect of recycling.
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4. Verification of recycling of waste incineration ash and unburnable residue as cement in
Hokkaido

In fiscal 2009, the final disposal volume in Hokkaido was 470,000 tons, of which the final disposal
volume of incineration residue was 140,000 tons. Further reduction targets for final disposal volume have
been set under the “Eco-Land Hokkaido 21 Plan” and the “Hokkaido Fundamental Plan for Establishing a
Sound Material-Cycle Society” formulated in 2010, and so recycling of incineration ash is an important
task.

TAIHEIYO CEMENT CORPORATION’s Kamiiso plant, a Hokkaido Eco-town facility, is located in
the southern region of the prefecture. The plant has the capacity to create a high waste conversion effect by
recycling incineration ash from municipal solid waste and unburnable residues into cement, but utilization
has been slow to advance mainly due to distribution costs owing to the distance of the plant from the
central regions of Hokkaido where need is high. Therefore, we conducted technical verification of recycling
that used transport by rail container, and verification of measures to cut distribution costs.

We conducted verification tests with the cooperation of Asahikawa City and Chitose City. Incineration
ash (bottom ash) was transported from both cities by rail container to the Kamiiso plant, where extraneous
materials were removed and recycling into cement was carried out. Cold snap resulted in delays in transport
by rail container, which took up to three days at most, but the materials did not freeze and the delivery was
completed. Regarding the recycling, after composition analysis was conducted, the materials were
appropriately blended, and a clinker, the raw material for cement, was successfully formed.

Based on these test results, we assessed the environmental load reduction effect. The CO2 reduction
effect was approximately 500 kg-CO2 per ton of incineration ash, and an effect was also assessed of
preventing emission of CO2 derived from limestone, a cement raw material, and methane from landfill sites.
In particular, with the establishment of appropriate conditions, control of emissions of limestone-derived

CO2 can be eligible for J-VER, thus indicating the possibility of using this for economic incentives.

5. Verification of collaborative measures to expand procurement of waste plastic and expand

supply of recycled resources in Akita Prefecture

Because the waste plastic produced in Akita Prefecture is low-volume high-diversity, in the current
situation, it is not recycled, but incinerated in municipal incinerators or industrial waste disposal facilities,
or disposed of in landfill. At the same time, a waste plastic recycle plant (an Eco-town business) located in
Akita Prefecture suffers from a shortage of raw materials, though it has sales channels for its products.
Therefore, we formed a network of the waste generating companies within the prefecture, and carried out a
verification test of plastic recycling by means of mobile collection.

With the cooperation of 57 businesses located in northern Akita, waste plastic was transported via
mobile collection to the Eco-town business (Akita Eco Plash), which recycles plastic materials, and
recycling treatment was conducted. We verified that mobile collection was able to achieve a great reduction
effect in terms of transport distance and fuel compared with previous collection of waste plastic. By

properly sorting waste plastic, under certain conditions, the waste generating companies can get paid for

vii



materials that were originally wastes, thus verifying a cost reduction effect.

The environmental load reduction effect of mobile collection and recycling was approximately
2.2t-CO2 per ton of waste plastic, and the assessment indicated that this yielded a significant improvement
in CO2 emission reduction effect compared to the previous incineration treatment. Furthermore, with IT

advances in mobile collection, the possibility of applying J-VER was also indicated.

6. Verification aimed at raising the level of recycled products from food-related wastes in Osaka

Prefecture

Osaka Prefecture is estimated to generate more than 5% of the nation’s food waste volume. Looking at
the record of the Food Recycling Law, we can assume that there are still a lot of unutilized food wastes.

The Osaka Eco-Town Plan stipulates food wastes as “wastes having usefulness as resources, for which
effective use should be further promoted.” We therefore conducted verification tests on measures to
enhance recycling projects by carbonization treatment businesses located in Osaka Prefecture Eco-town.

In “carbonization treatment,” water is added in order to ensure safe storage, which leads to a problem of
a reduction in added value as fuel. Therefore, we conducted a test to produce bio-char with high added
value by applying a slow agitation drying treatment method. It was demonstrated that the moisture content
level in the fuel dropped to a target level through the use of the drying treatment. In addition, in
collaboration with recycling businesses located in Osaka Prefecture, we conducted verification tests of
blending bio-char with waste oil and other materials to make liquid fuel, verifying that appropriate
conversion to fuel is possible.

The environmental load reduction effect obtained through the use of bio-char is estimated at
approximately 120 kg-CO2 per ton of food wastes. In addition, in the case of unutilized food wastes, a
possible application of J-VER was also identified.

Apart from conversion to fuel, to verify the effectiveness of bio-char as a soil conditioner, we carried
out an assessment of the functionality along with charcoal and other materials. As a result, we were able to
verify that there are no safety issues with bio-char, that using bio-char has effects in terms of permeability

and stimulation of microorganisms, and that it has other functions similar to charcoal.

7. Investigation of possible application in other areas

Throughout Japan, in Eco-town communities and in areas where waste-handling industries are
concentrated, we have seen that there are a variety of challenges, particularly in terms of procurement of
recyclable resources. The efforts in the model communities in these operations have been verified as
measures effective in resolving the diverse problems mentioned above. Based on those results, we
conducted a macro assessment of the conditions and applicability of implementing similar projects in other

areas.
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8. National Eco-town Conference

The National Eco-town Conference was held on March 1 (Thursday), 2012, at Mita Kaigisho, with 23
participants from local governments, and 13 from businesses. A keynote address on “Eco-town
achievements and future development” was delivered by Mr. Tsuyoshi Fujita, head of the Environmental
Urban Systems Section at the National Institute for Environmental Studies. There were also reports on the
implementation of verification tests from local governments where model communities for these operations
are located. Afterwards, three special interest groups held discussions, followed by a session to consolidate
reports on the results from each group.

On March 2, there was a tour of Kawasaki Eco-town community. Twenty one participants joined the
tour to exchange opinions and to visit San-ei Regulator, JFE Plastic Resource Corporation (a plant
converting plastic containers and wrapping to raw materials), JFE Urban Recycle Corporation (home
appliance recycling plant), JFE KANKYO Corporation (a plastic bottle recycling plant), and the Kawasaki

Eco Gurashi Miraikan (Kawasaki Eco-life Museum for the Future).
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