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[Abstract]

Key Words: Scenario development, Consumer preference, Technology dispatching,
Regional input output table

The design of energy systems has become a worldwide issue. Although applicable
technology options have been proposed such as photovoltaic, wind turbine, small- and
medium-size hydroelectric, and biomass power generation, a single optimal system
cannot be suggested because the local availability of infrastructure and resources should
be considered. In particular, Japan is at a momentous turning point in world history,
facing a wide range of social issues such as the control of environmental loads, the
countermeasures to deal with a rapidly aging population with a low birthrate, and the
establishment of a sustainable energy system. Socio-economic benefits are strongly
required for local societies to implement novel technologies or systems, regardless of
whether they are profitable and mitigate fossil resource consumption.

In this study, we aim to promote the practical transition of regional energy systems
by developing possible transition scenarios based on consumer preferences, greenhouse
gas (GHG) emissions, and socio-economic analyses. Tanegashima and Sadogashima,
remote islands in Japan, were considered as case studies for scenario development, both
of which are facing the severe problems of a high cost of energy and population decline,
despite having abundant natural capita.

Technical simulations of the implementation of biomass power, bioethanol, and
biodiesel production were conducted to evaluate the GHG emission reduction by
constructing mathematical technology-dispatching models. The power load following was
successfully simulated by the developed model, which showed the limitation of
photovoltaic power generation within microgrids. The simulation also demonstrated that a
combination of renewable-derived technologies can reduce GHG emission considering

local conditions on remote islands.
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Socio-economic aspects are another important factor in technology
implementation. Input-output analysis based on expanded input-output tables for
Tanegashima and Sadogashima, which were constructed in this study, was performed to
quantify the effects of the implementation of bioethanol, biodiesel, and power production
from locally available resources. It clarified the possibility of enhancing the importance
of local industries by increasing the demand for materials required for technology
implementation.

Through multiple surveys of consumers regarding energy use and selection,
preferences for protecting local natural capita and low-carbon technologies were
observed. The surveys also revealed the correlations between the properties of people and
preferences. These findings can be used as supporting information for local governments
when deciding activities to promote the transition of energy systems. Information sharing
with local stakeholders can help lead to the development of transitional energy systems

customized to regional scenarios.
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