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Overview

This study aims to establish a new Non-energy Benefit (NEB) index to existing indexes - e.g.,
energy consumption - that will add factors such as the wisdom of our forebears, traditional technology
and bonds that are based on local lifestyles and climate properties in order to propose and expand a
new and enriched low-carbon lifestyle that will reduce energy consumption, but will not lower the
level of comfort.

Specifically, this study focuses on the various benefits of biomass resource efforts that are being led
locally. In addition to establishing assessment indexes and assessment methods, the study will also
consider the horizontal development of such efforts.

This study used as its study field the "Social Community Reconstruction Project that has Wood
Biomass Energy Introduction at its Core™ (hereafter referred to as "the Project™) that has been
conducted in the "Ichinohashi District of Shimokawa-cho, Hokkaido™ and the "Kamaishi/Otsuchi
Districts of Iwate Prefecture.” Advanced locally led efforts have been conducted in these regions of
Hokkaido and Iwate Prefecture, and they have especially high forest biomass potential for regions in
Japan.

Shimokawa-cho, Hokkaido is an advanced environment friendly local government that has been
selected as one of the future environmental cities of Japan. It has been developing low carbon projects,
such as establishing a sustainable and cyclical forest management, and introducing wood biomass
energy. Among these efforts is the one taking place in the small hamlet in the Ichinohashi district.
Shimokawa-cho is leading a project to promote reconstruction of a social community made up of the
elderly and young people while introducing a wood biomass local thermal supply system.

In the Kamaishi/Otsuchi districts of Iwate prefecture, the households have been utilizing firewood
stoves for some time. Because of the huge damage caused by the Great East Japan Earthquake, there
are many different organizations (forestry cooperatives, stove manufacturers, NPOs, etc.) involved in
projects to further utilize wood biomass which is a locally produced energy source in order to
reinvigorate the region and achieve energy independence. Various events are held for local residents
to promote exchange between local residents and with the organizations, and to expand the use of

wood to consume locally produced energy.

The benefit of the Project is that energy expenses can be reduced by replacing fossil fuels with
renewable forms of energy, but with this direct benefit alone recovering investment will be difficult
or will require a long time. The local governments and organizations that are leading these efforts have
a final goal of using the energy projects to bring other benefits to the local economies (rejuvenating

industries, reinvigorating local communities, etc.) and local societies (forming communities,



constructing self help, common help and public help networks, etc.). It is believed that accurately
assessing the value of the Project in these regions by using structured and indexed methods with the
concepts of EB (direct benefits of energy) and NEB (indirect benefits of energy) will help to spread
the Project in the regions.

To achieve such an assessment, we have named the indirect benefits of the Project to the regional
economies and regional societies economic regional NEB and social regional NEB. We have studied
the creation of regional NEB assessment indexes that use environmental value through the reduction
of CO, emissions and propagation effect to industries other than the Project (the economic effects on
energy resource suppliers in Kamaishi and the propagation effect on all regional industries in
Shimokawa) for the economic side indirect benefits, and the regional assessment of local residents and

subject assessment of the sense of belonging as the social side indirect benefits.

With respect to indexing the environmental value of reducing CO; emissions which is one of the
economic regional NEBs, we studied the wood biomass energy usage in both Shimokawa (heating and
hot water demand of about thirty households subject to regional thermal supply) and Kamaishi
(heating demand of thirty community households that jointly acquire firewood). After analyzing the
CO; emissions reduction effect of fuel conversion, we estimated that the CO> reduction was about 460
t- CO2/year in Shimokawa and about 75 t- CO2/year in Kamaishi. In addition, after converting the
environmental value into monetary terms based on credit unit prices from the Shimokawa-cho hearing,
we estimated the value to be about 5 million yen for Shimokawa and about 800,000 yen for Kamaishi.

As for indexing the propagation effect to industry which was the second economic regional NEB,
from hearings with the Kamaishi firewood suppliers and forestry organizations, we estimated that the
firewood usage of the thirty community households that jointly acquire firewood have an economic
propagation effect of about 2.7 million yen on energy resource suppliers. In Shimokawa, we analyzed
the economic propagation effect of the initial run of introducing wood on wood biomass thermal
suppliers by using the regional industry relations table for Shimokawa-cho. The economic propagation
effect on all industry within Shimokawa-cho, starting with the forestry industry that supplied wood
biomass, was estimated to be about 4.4 million yen per year on a worker income basis (about 1,200
yen per resident).

Social regional NEBs were first indexed by subjective assessment by local residents. Specifically,
we quantified the subjective analysis through the scores of a simple questionnaire we created that
included the following items as subjective analysis indices: feelings of local self-esteem, feelings of
approval, feelings of mutual benefits, feelings of trust, feelings of security during emergencies,
feelings of security with regard to the next generation, local economy, and local environment.

By organizing each of the items on a scale of one to five on a radar chart and then comparing them

chronologically and by section, we found that subject assessments were higher for people who took



part in the efforts after the Project was conducted.

In order to understand where to focus and how to implement matters to improve regional NEBs, we
analyzed the mutual relations of the social regional NEB items. Specifically, we conducted a
guestionnaire with residents of Shimokawa-cho and after analyzing the factors found that one of the
common factors in the social regional NEB assessment indices was a sense of identification with the
region. Covariance structural analysis also indicated that increasing the sense of identification
increased the will to contribute to the region. Other findings were that promoting participation in local
activities to improve the area and environment increased a sense of identification with the region, and
that increased motivation to participate in making contributions to the region and environmental
activities improved social regional NEBs.

Next, we considered methods to convert social regional NEBs to monetary terms. After reviewing
the literature, we adopted the LSA (Life Satisfaction Analysis) methodology, and analyzed the results
of a Web questionnaire that was conducted on residents of Hokkaido and Iwate prefecture. We
calculated the monetary conversion amount necessary to improve each social regional NEB index by
one point, and applied it to the improvement rates of the social regional NEB indices for Shimokawa

and Kamaishi to acquire the monetary amount.

Based on the created assessment index and monetary conversion amounts for the target regional
NEBs, we assessed the integrated expense benefits of the Project. For Shimokawa the total expenses
of the Project came to about 29.8 million yen per year, and the estimated total benefits, including the
economic and social regional NEBs, came to about 30.4 million yen per year. The same for Kamaishi
was about 5.4 million yen per year in total expenses for estimated total benefits of about 10.3 million
yen per year. Instead of simply assessing the wood biomass energy project by itself and making an
assessment of the regional NEBs as a social community reconstruction project with regional economic
and regional social propagation effects that has a wood biomass energy project at the core, it was

shown that benefits for the entire regions might possibly outweigh the expenses.

Based on the concepts of regional NEBs and the results of constructing assessment indices over the
two years of the survey, we conceived of methods to utilize regional NEBs, held meetings with the
organizations within the regions and verified the validity of the Project. The proponent of the Project
in Shimokawa was the local government, and it was assumed that it would be used as a PDCA
management tool for various regional plans and as a support tool for low carbon regional model
projects. Many of the aspects matched the direction of the Shimokawa-cho policies, and the low carbon
regional model project was especially positioned at regional NEB index utilization in fiscal 2015, so
specific tie-ups and developments were implemented. Organizations were the proponents of the

Project in Kamaishi, so we assumed an activity promotion program that utilizes regional NEBs by the



organizations. While considering the results of the regional NEBs, we created a program that was
suitable for the region according to the field studies, and the organizations assessed it as being
beneficial for future development. In addition, after the program was implemented, we were able to
verify the effectiveness of promoting the distribution of firewood in regional biomass activities.
From the point of view that the concept of regional NEBs and efforts that introduce indices are
effective for developing the Project in various locations, we created promotion literature so that

regional NEB assessment programs can be better understood and that more interest would be attracted.

Based on these results, we hope to improve the accuracy of the methodology through further
studies regional NEBs, and, in addition, consider the applicability to regions with different regional
characteristics and the possibility of improving the validity of the various items. We also hope that
regional promoters, such as local governments and organizations, will adopt model projects that
include regional NEB assessment. Furthermore, we also hope that the national government will
provide support for spreading these types of efforts as part of the rejuvenation policy for outlying

areas.
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