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Building a sustainable global society through policy
and sustainable energy and resource use
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To realize a sustainable global society and protect our planet’s living conditions for future generations, effective resource management is one of the most

important tasks in the 21st century. This will require abandonment of fossil fuel related technologies and the wise use of our limited natural resources.

Important policy tools for this include cap-and-trade schemes to reduce greenhouse gas emissions in an economically efficient manner. In the future, such

a scheme might be replaced by more universal measures such as an ecological currency. As future energy systems, hydrogen technology will play an

important role in a zero-carbon-based society. Nevertheless, any kind of new environmental policy or technology will fail without acceptance on

international, national, and individual levels.
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Fig.1 Resource and Ecopoint flow

Innovation for a sustainable society

Government policies are critical for influencing how energies are used or
chosen. Since there is no perfect, single policy approach, “policy mixes”
and achieving positive interaction across different types of policy
instruments is essential. Using policy mixes to target buildings is an
important task as they consume the majority of energy in large cities.
Tokyo is a global leader in this area. It targets buildings via a cap-and-
trade, a carbon reporting scheme and various financial incentives. Japan is
also a fascinating nation to conduct energy policy research. Japan has lost
its zero-carbon baseload since the Fukushima nuclear accident and has
decided to maintain coal electricity until 2030 as an important baseload.
Using stakeholder analysis to understand the various needs of different
societal organizations is critical for determining the factors pushing the
continued use of coal and potential policy options to reduce coal
dependency in the future. Japan is also promoting a transition to a hydrogen
economy and is a world leader in this area. Part of our research involves
examining the important role that hydrogen can play in stimulating local
economies and supporting the development of renewable energy in
regional areas.
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Fig.2 Polyethylene price including Ecopoints
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Fig.3 Complex flocking from simple individual
preferences.

The Ecopoint concept (Fig. 1) is meant to act as an ecological currency.
Resources, such as fossil fuels and minerals, are charged with a fee after
extraction and for land use during the time of use in accordance with
scarcity and environmental impact. Since different types of resources are
included into this system, simply shifting consumption from one resource
to another is prevented. The revenues are provided for the world’s
population as an unconditional basic income. The benefit becomes obvious
using the production of polyethylene (PE) as an example. The production
of 1 kg of PE from fossil fuel in Brazil requires 13.2 Ecopoints, while the
production from sugarcane only requires 2.2. Yet if PE is produced from
sugarcane in India, 7.5 Ecopoints are required. These differences reflect
the variations in the use of fossil fuels. Dependence on coal power for
electricity and heat in India increases Ecopoint demand. At an assumed
Ecopoint price of US $0.06, sugarcane based Brazilian PE is $0.32 and
$0.66 cheaper than Indian and fossil fuel based PE (Fig 2.).

Many of the challenges that we face in producing a worldwide sustainable
standard of living are more social and economic than technical in nature.
For example, there is generally very low public knowledge about alternative
energy systems compared to fossil fuels. This leads to a lack of public will
for development of these alternatives. In pursuing these alternatives, it is
important to consider issues of fairness and equity so that developed
nations may continue to have a high standard of living, and developing
nations may have the opportunity to achieve those same standards. In
order to understand the dynamics between these forces in tension, it is
necessary to study human individual and collective behavior at many
scales. We are working to develop advanced techniques, such as agent-
based modeling (ABM), to understand the complex phenomena at play in
these areas (Fig. 3). These techniques may be used to simulate system-
wide behaviors (such as diffusion of sustainable technologies) based on
simple rules implemented on the level of the constituent (individual) scale.
As we have summarized above with our work in three key area, we are
researching how change towards a sustainable society can be achieved.
New technologies are essential for advancing progress towards a
sustainable society. But they are only as important as the basic social
conditions they are exposed to, the policies that support them, and the
public acceptance for both these policies and the technologies concerned.
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