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[Abstract]
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The present study aims to create an infrastructure that can assist strategy
formulation and policy-making on renewable energy. The created infrastructure consists
of a framework for assessing the values of renewable energy technologies and a group
decision support system using quantitative and objective information.

We developed a framework for assessing environmental and socio-economic
impacts of renewable energy technologies. At the core of the framework is a Renewable
Energy-Focused Input-Output (REFIO) model, which is built on the latest Japanese
input-output table for the year 2011 by disaggregating the original sectors and adding new
sectors related renewable energy technologies. The REFIO model allows a consistent and
comprehensive assessment of a wide range of renewable energy technologies, i.e. 12
power generation and five heat production technologies. We proposed analysis and
assessment methods using REFIO models and demonstrated the effectiveness of these
methods through case studies. The employment characteristics of renewable power
generation technologies were analysed as a case study. The analysis reveals that there are
distinctive differences of the total employment creation potential over the life cycle
among these different technologies; furthermore, each technology has unique features
regarding how many and what kinds of jobs are created across the whole life cycle. In
addition, a case study was performed to assess employment creation potential by region.
Employment opportunities created by renewable energy technologies are split into the
four following categories: global, national, prefectural and local. Employment effects
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differ depending on types of technologies and local characteristics. Our framework allows
a more specific assessment to help find a more cost-effective scheme for renewable
energy technology deployment.

We proposed a group decision support system for generating regional renewable
energy strategies. The proposed system is based on the two-step procedure. The first step
is problem structuring for a better understanding of the context for renewable energy
strategies. Multiple criteria for making regional energy decisions and alternative strategies
for establishing regional renewable energy systems are prepared in this step. In the second
step, selection decisions are made among alternative strategies using the criteria
formulated in the first step. A remarkable characteristic in our decision support system is
the explicit use of sustainability information such as the greenhouse gas reduction
potential and the employment creation potential derived from the REFIO model. We
confirmed the validity of the both first and second steps through the experimental
workshops organized for municipal officials. Our decision support system can contribute
to formulate regional renewable energy strategies in the future.
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