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Summary of the Review Committee’s Work and Findings on Intermediate and Long-term
Countermeasures against Global Warming for the FY2009 Waste and Recycling Sector

1. Purpose of the Review
(1) Objective of the Review

The amount of greenhouse gas emissions stemming from waste incineration, etc. (non-energy
source CO,, methane, and nitrogen monoxide) comprises about 3% of Japan’s total amount of
emissions; and the amount of emissions in FY2007 was higher in comparison to 1990. In addition to
the amount of emissions originating from incineration, the energy source, CO,, etc. that is derived
from treatment facility operations and the collection and transport of wastes are also being
discharged. Implementing countermeasures to reduce greenhouse gas emissions throughout the
waste and recycling sector is a pressing issue.

Based on the above, the work of the study is to organize the data on the amount of greenhouse
gas emissions in the waste and recycle sector, as well as to project the content of countermeasures to
reduce greenhouse gas emissions over the medium (2020) and long-term (2050) and their ability to
meet these goals.

(2) Review approach

The review was pursued by creating a review committee on medium and long-term global
warming countermeasures in the waste and recycle sector in FY2009 consisting of ten professional
experts, including academic experts (Chair: Professor Sakai Shinichi, Kyoto University Environment
Preservation Center) that met a total of four times from January to March 2010 to provide guidance
and advice.

2. Calculation Results on the Amount of Greenhouse Gas Emissions in the Waste and Recycle Sector
(1) Source of greenhouse gas emissions targeted
The types of greenhouse gases that were studied were CO, (carbon dioxide), CH, (methane),
N,O (nitrogen monoxide), and three types of alternative Freon (HFC [hydrofluorocarbon], PFC
[perfluorocarbon], and SF¢ [sulfur hexafluoride]), and all the sources of emission in the waste and
recycle sector (waste collection and transport, intermediate treatment, recycling, reclamation,
wastewater treatment, agriculture sector) were also targeted in the study.

(2) Method Used to Calculate Amount of Greenhouse Gas Emissions

The amount of greenhouse gas emissions were calculated using all types of data available for use
at this point in time. In particular, for emission sources where the amount of emissions could not be
directly grasped based on Japan’s emission and absorption inventory, the activity volume from the
baseline fiscal year (FY1990, and FY1995 for the three alternative Freon gases) to the current fiscal
year (FY2007) was grasped using a variety of statistics that were available for use at this point in time,
and through hearings of business organizations and others. The greenhouse gas emission factor was
then multiplied and the amount of greenhouse gas emissions of each emission source was calculated.
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(3) Calculation results on the amount of greenhouse gas emissions in the waste and recycle
sector
Greenhouse gas emissions in the waste and recycle sector rose after 1990 to around 2000, but
peaked in 2000 and began to decline thereafter. The trend in the emission amount of the major
emission sources (baseline fiscal year — to the present fiscal year) is as follows.

<Major energy source in the waste and recycle sector (the values indicate amount of emissions
from FY1990 to FY2007)>

e Collection and transport: 3.72—3.48 million tCO,

e Intermediate treatment (source derived): 20.35—23.02 million tCO,

e Intermediate treatment (use of energy): 3.52—4.08 million tCO,

e Final disposal: 8.29—4.42 million tCO,

e Household wastewater disposal: 1.77—1.68 million tCO,

e Sewage treatment plant: 2.18—3.30 million tCO,

e Septic tanks (electricity operated): 1.68—1.37 million tCO,

e Agricultural sector (livestock excrement management, etc.): 12.19—10.11 million tCO,

e Alternative Freon, etc. 3 gases: 110,000—2.45 million tCO,

e Recycling (emission reduction in other sectors): 2.68—7.41 million tCO,

(4) Direction of countermeasure reviews based on the amount of greenhouse gas emissions and

changes in emission amount

It was made clear that the most needed, priority countermeasure to reduce greenhouse gas
emissions in the waste and recycle sector in FY2007 was clearly in waste incineration, which
produced the largest amount of emissions, about 23.00 million tCO,. To reduce the amount of
non-energy source emissions, the amount of waste, itself, needs to be reduced or to reduce the
non-plastic and fossil fuel derived waste such as oil waste, but it was also found it was important to
pursue material recycle, chemical recycle, summer recycle, etc. measures and further reduce
greenhouse gas emissions in other sectors.

It was also found that energy conservation measures to reduce the amount of source energy
emissions and countermeasures for the final disposal sites that continue to discharge about 4 million
tCO,, as well as measures that control the generation of these emissions were required.

3. Medium-term Countermeasures to Reduce Greenhouse Gas Emissions in the Waste and
Recycle Sector

(1) Views on medium-term measures to reduce greenhouse gas emissions

Since it requires more than several years to review and actually introduce countermeasures and
policies in the waste and recycle sector, countermeasures that are presently actually being
implemented or are in the process of being implemented based on existing established technology
were mainly selected for review as medium-term measures.
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(2) Views on countermeasures to reduce greenhouse gas emissions that should be prioritized
and implemented

Based on study results, 69 cases of countermeasures to reduce greenhouse gas emissions were
selected in the waste and recycle sector as possible medium-term measures. Of these, any of
countermeasures believed to be able to produce a comparatively large reduction in greenhouse gases
(higher than 100,000 tCO,), large amount of non-energy source emissions of greenhouse gases (higher
than 1 million tCO,), or large emission sources with changes in the amount of emissions (decrease or
increase of higher than 1 million tCO, from FY1990), which conform with technology trends in
medium-term greenhouse gas reduction countermeasures in the waste and recycle sector, and
countermeasures, which are already in implementation, were selected for priority review. However, for
countermeasures that were difficult to calculate the reduction in greenhouse gas emissions were
excluded as priority review measures in this study. As a result, 38 cases of countermeasures were
selected for priority review, and reduction of greenhouse gas emission was quantified.

(3) Review results on reduction countermeasures for greenhouse gas emissions that should
especially be prioritized for implementation
Of the 38 priority countermeasures, 11 countermeasures that achieved especially large reductions
in greenhouse gas emissions and were relatively easy to implement were extracted as
countermeasures that waste treatment businesses and municipalities especially wanted to implement.

(D Reducing emissions through improved treatment processes

Terminate direct land reclamation by organic wastes (biodegradable materials)

Introduce hybrid, LNG, LPG cars and electric compacting vehicles

Introduce energy-saving septic tanks

Advanced incinerators of sludge incineration facilities

@ Thermal, resource use

e Garbage derived fuel (waste wood, RDF, RPF)

¢ Introduce power generated by domestic waste
(implement high efficiency power generation at the time facilities are renewed and during key
improvements)

¢ Introduce power generated by industrial waste

@ Linkage with recycling, arterial and venous industries

o Material use of waste plastic (industrial waste)

e Material use of waste plastic (PET)

e Chemcal recycling of waste plastic (blast-furnace reducing agent, use of coke oven chemical
materials, gasification, petrochemicals)

@ Control the generation, discharge of waste and recycling
Control emissions by charging for wastes
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(4) Projection on the amount of medium-term greenhouse gas emissions

Indications that evaluate greenhouse gas emissions in the waste and recycle sector were defined
as the total amount of emissions (gross amount of emissions) and net amount of emissions. The
amount of greenhouse gas emissions discharged from waste itself and the amount of greenhouse gas
emissions discharged from the use of energy such as electricity, combustion improver, etc. to treate
waste were added together as the amount of emissions for the overall waste and recycle sector. The
amount of net emissions was the amount that remained after the reduced greenhouse gas emissions in
other sectors due to use of wastes as fuel source and heat recovery was excluded from the gross
amount of emissions.

<Estimates of the gross amount of emissions>

The gross amount of emissions for present fixed cases was 60.28 million tCO,, a decrease of
about 4 million tCO,, in contrast to FY2007 (64.27 million tCO;) due to the decreased amount of
discharged and disposed waste, in conjunction with decreased production activities of materials and
the population (FY1990 ratio 0.5% decrease). The amount of emissions for case I countermeasures
decreased by 2.71 million tCO, of the present fixed cases and was estimated at 57.57 million tCO,
(FY'1990 ratio 3.3% decrease).

<Estimates of net amount of emissions>

The amount of greenhouse gas emissions for present fixed cases was 45.03 million tCO,, a
decrease of about 4 million tCO,, in contrast to FY2007 (48.69 million tCO,) (FY1990 ratio 18.4%).
The amount of emissions for case I countermeasures decreased by 8.67 million tCO, of the present
fixed cases and was estimated at 35.83 million tCO, (FY1990 ratio 35.3% decrease).

4. Long-term Countermeasures to Reduce Greenhouse Gas Emissions in the Waste and Recycle
Sector
Wide-ranging, long-term countermeasures in the waste and recycle sector, including measures
projected to be difficult to realize both technologically and socially at this point in time, were listed.
However, even if these countermeasures were implemented and reduced emission was projected, due
to the decrease in population and production activities by 2050, it was found that there would still
remain a gap of 7 to 13 million tCO, with the amount of emission targeted. In actuality, since there is
a need to keep in mind the realistic implementation of countermeasures and the factors that
contribute to increased amount of emission, duplication of the reduction effect, etc., the gap between
the targeted amount of emissions is expected to grow. It became clear that it was important to
examine further countermeasures that included measures to reduce the generation of wastes.

<Views on long-term measures to reduce greenhouse gas emission in the waste and recycle sector>
e Streamlining collection and transport (fundamental review of collecting and transporting general
and industrial waste)
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Close coordination between sewage treatment and general waste disposal (reduce N,O emissions
by incinerating sludge using general waste incinerators, save energy through reduced combustion
improver, use incineration after heat for sludge drying, and improve efficiency of biogas
production)

Develop and disseminate new methods of disposing incineration ash (develop new, effective use
and disposal methods for incineration ash, reduce the energy needed for liquid treatment of
incinerated ash, while keeping in mind the remaining tight capacity of the final disposal site)
Abolish reclamation for organic waste (of the organic wastes, abolish direct reclamation of
biodegradable waste)

Thoroughly efficient wastewater treatment (develop and disseminate an energy-saving wastewater
treatment process that does not require aeration)

Thorough use of thermal heat (improve the efficiency of power generation using waste through
technical innovation, thorough use of unused incineration after heat, improve refrigeration
efficiency through the efficient use of incineration after heat for regional heating and cooling)
Expand the range of waste treatment (increase the actual number and scope of the range of waste
treatment, efficient recovery of electricity and heat through high efficiency power generation, etc.)
Significant expansion of biogas production (expand the use of food waste and raw garbage as a
source of biogas, secure heat source for warming, improve the efficiency of biogas production by
mixing livestock excrement and sludge)

RPF manufacturing using waste plastic and wastepaper derived domestic waste (manufacture RPF
by local public agencies and used by high efficiency, power generation of large-scale facilities for
fuel over a wide area)

Significant introduction of biomas fuel (expand the introduction of biodiesel, bioethanol collection
and transport vehicles and intermediate treatment facilities)

Thorough coordination with arterial and venous industries (expand the manufacture and use of
integrated raw fuel derived from waste, expand coordinated use of local cycling zone)

Thorough reduction of waste derived from fossil sources (shift from products derived from fossil
sources to to products derived from biomass)

Control waste generation and emission, thorough reuse (including DfE and expanded
responsibility of producers)
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