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Abstract

CO:z emissions in the commercial and residential sectors have been increasing in Japan, in spite of
reduction measures that have been implemented in recent years. Thus, additional measures are required.
In addition to building-scale reduction measures, area-wide energy utilization is expected to play an even
more important role. But so far, few initiatives have been realized. One of the major hurdles is the lack of
methods to get stakeholders to recognize the non-energy benefits (NEBs) provided by the carbon reduction
measures, which are indirect benefits, such as the stimulation of regional economies and environmental
protection, as distinguished from the direct energy-benefit of utility cost reduction.

The study focuses on the NEBs and on the development of methods to classify and quantify various NEBs
and to assign a monetary value. Through district-scale case studies, including area-wide energy utilization,
the proposed NEBs have proven effective for encouraging stakeholders to implement measures.

In Chapter 1, the background, past studies and the objectives of those studies are introduced.

In Chapter 2, the great potential of carbon emission reduction through area-wide energy utilization is
described and the needs of a promotion policy are explained.

In Chapter 3, three typical cases of area-wide energy utilization are evaluated to show the potential of
energy saving and carbon reduction. The result is that 10-20% of primary-energy-saving and 15-25% of
carbon emission reduction is expected. And introduction of renewable energy enables about eight additional
points of carbon emission reduction potential.

In Chapter 4, marginal abatement cost (MAC) is proposed for the purpose of prioritizing carbon reduction
measures in a target area by taking proper payback periods into consideration. This study proposes to set
the payback periods at seventy percent of the functional lifetime of each carbon reduction measure. In case
studies using the proposed MAC evaluation, area-wide energy utilization has been deemed to be more
competitive with large carbon emission reduction potential among the various measures.

In Chapter 5, methods are proposed to classify various NEBs into five categories and to quantify those
NEBs according to category and to assign a monetary value to be added to the cost-benefit ratio (B/C). By
considering NEBs, the B/C (= NEBs+EB)/C) of carbon reduction initiatives is expected to be more than 1.0,
which may encourage stakeholders to invest more in carbon reduction measures.

In Chapter 6, the method of allocating NEBs to each measure in order to evaluate MAC is proposed. Case
studies of three different type districts show that the measures with negative MAC remarkably increase
from 10% level to 25-60% of the reduction potential of the districts. Each case study also shows the gain of
the priority of the measures related to area-wide energy utilization.

In Chapter 7, allocation of cost (C), EB and NEBs among stakeholders is discussed. A case study based
on an actual project of inter-building solar thermal exchange has been conducted and shows the possibility
of allocating C, EB and NEB while appropriately maintaining the same B/C of each stakeholder by taking
into considering that NEBs belong to different stakeholders. In addition, depending on the different risk
preferences among the stakeholders, methods of visualizing the risk for adjusting the allocation is proposed.

In Chapter 8, conclusion and the future direction of the study is described.






