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Building a sustainable global society through policy
and sustainable energy and resource use
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Through our research and teaching we are actively and holistically examining energy and sustainability issues from both a domestic and international
perspective. In our International Environmental Leader Program courses we provide opportunities for students to meet with researchers from other
countries as well as engage in practical activities simulating real-world decision making challenges about environmental management. Regarding research
into energy issues, one key area has focused on understanding the policy and economic factors affecting Japan’s continued reliance on coal-fired electricity
after the Fukushima disaster. Another project has focused on Japan’s vision of a hydrogen society and the relevance of hydrogen for individual prefectures
committed to renewable energy transitions.
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Transitioning beyond coal-fired electricity

Following the closure of all nuclear powerplants after the Fukushima
disaster, although solar electricity has increased dramatically, Japan has
attached renewed importance to coal as a cheap and reliable, baseload
electricity. Given the need to reduce carbon emissions in the electricity
sector as part of global climate mitigation efforts, it is important to
understand the economic and political reasons behind Japan’s dependence
on coal fired-electricity and the difficulties in reducing this in the future.

Transitioning to a hydrogen society

Japan has arguably the world’s most ambitious and comprehensive national
vision and roadmap for achieving a “hydrogen society” where hydrogen is
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used in diverse applications ranging from mobility and electricity/heat
generation to energy storage. In the long-term, this vision seeks to exploit
domestic renewable sources such as wind, solar and biomass for hydrogen
production. Yet in the short to mid-term, Japan is seeking to accelerate the
transition to a hydrogen society by diffusing existing hydrogen
technologies such as fuel cell vehicles and stationary fuel cells. Japan also
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Fig.l Meeting at the Sugar Research Institute Fiji Fig.2 Map of the Pencha-city region

Fig.3 Stakeholder negotiations in the role play scenario

plans to source the majority of hydrogen needs through international
supply chains that enable the import of cheap, mass-produced hydrogen
from overseas fossil fuel resources. This type of energy import strategy
might have less relevance for some prefectures—e.g. Fukushima—which
aim to meet 100% of energy needs from renewables rather than imported
energy. This research thus examined how hydrogen might facilitate or
contradict the goals of such prefectures.

Future of the sugar cane industry in Fiji

Cane sugar is the most important economic factor in Fiji. However,
declining sugar prices and the abolishment of EU sugar quotas have
negatively impacted this industry. In 2018 researchers from Tohoku
University visited Fiji to explore possibilities for using sugar cane as a
renewable resource (Fig.l) such as chemicals, biofuels and energy
production.

Role play scenario

In the course Practicum on Environmental Studies for Advanced Society
students developed a role play scenario. This dealt with the problem of
flood protection in an imaginary city Pencha (Fig.2). Each of the 13
students were given the freedom to decide the content of the scenario by
developing a stakeholder profile. During this game, contesting stakeholder
viewpoints were explored before proposing a solution. To protect the
citizens of the downtown and important regional industries from flooding,
a dam located in a bordering district was proposed, which would flood
large agricultural areas, including an oil palm plantation. What kind of
agreement could be found? How could extensive environmental damage
be prevented without causing farmers to have to bear the burden of losing
farmland without any visible advantages from the dam? The students
found an innovative solution for this problem by allowing the oil palm
plantation to expand into the shallow water of the dammed lake. Therefore,
the lost areas for farming were minimized and only a small part of the
nearby rain forest is required as additional agricultural area. Farmers also
receive also free electricity from hydropower for some time. Of interest
was the role of scientific experts, who initiated the negotiations between
the stakeholders (Fig.3).
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