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Research Overseas — My Personal Experience

Amm Chabchoub (11th Batch, Associate Professor, Disaster Prevention Research Institute

Top-notch research with high impact has
generally an interdisciplinary character. The
range of the methodologies applied are fed
from researchers involved in the respective
study. While being a PhD student at Hamburg
University of Technology (GER), I was part of
a research project which involved German,
French, Russian and Australian scientists and
thus, I was privileged to experience research
diversity at an early stage of academic career.
This experience was a key deciding factor to
move overseas to continue postdoctoral studies
with the expectation of increasing my “knowledge
portfolio” and looking beyond the edge of the
plate.

My motivation and vigor took me first to
Imperial College London (UK), then, Swinburne
University of Technology (AUS), and finally The
University of Tokyo (JP) as a postdoctoral fellow.
In each of these institutions I have experienced
a rich and unique research environment which
required a certain period of adaptation to the new
working culture. Probably the most challenging
part in working abroad is the need for quick
assimilation. It is crucial since the duration of
research contracts at this stage of career are
limited to a few years only and not much time
can be spent for adjustment purposes, especially,
if you are required to work on a particular
funded project. I can claim with confidence
that the JSPS experience at The University of
Tokyo was probably the most exciting one for
me personally, not only from a cultural-learning
perspective and on-site expertise, but also in
conducting research. Indeed, the JSPS fellowship
is an amazing scheme, which allows researchers
to be independent and pursue their own goals
as well as to follow their research interests. It
is a program which I have been and will always
be recommending for promising PhD students.
Overall, these experiences were positive drivers
and paved the way for my future research
directions and planning.

In addition to this, as a faculty member
communication becomes extremely relevant,
particularly, regarding undertaking administrative
tasks which consist of being part of committees,

leading particular university initiatives, curriculum
planning, managing finances etc. This can take
a substantial portion of time while interactions
and communication should be adapted to suit
the local practice. At both Aalto University (FIN)
and The University of Sydney (AUS), I found that
in order to be productive in research and deliver
excellent teaching, it is important to be very
effective with admin duties. It is an unfortunate
fact that substantial cuts have been applied to
admin staff over the last decades at most of
the Anglo-Saxon universities and academics are
facing increasing substantial admin loads beyond
the general 40% teaching -40% research -20%
admin breakdown. The other major challenge
a faculty staff may face overseas is being
successful in securing grants. Especially, if the
research proposals are reviewed by local and
national peers, who generally are not aware of
your research activities. It is therefore crucial
to reach out as well as to introduce yourself
to the community and groups working in your
field of research by holding seminars or inviting
colleagues to initiate discussions and potential
collaborations.

Being exposed to different work cultures in
different countries, it is natural to develop an
affinity and preference. It is no secret that I
am favouring the Japanese tertiary education
environment because it is highly-sustainable,
well-funded and not metric-driven. This allows
for instance that time is devoted to tackle
fundamental problems with long-term impact
while not being influenced and distracted by
“noise”.

At mid-career stage, one needs continuity to
establish a research group and from a personal
perspective the need to settle down. But
independently from getting tenure and many
other struggles for academics, each phase of
academic career should be enjoyed as each stage
is different from the other. This will increase
one’s motivation and appreciation of the current
work environment. As they often say in Australia:
“Don’t worry mate, things will work out”.

(FrIFvrT FIV)
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Reaching Net-Zero Emissions with Ocean Renewable Energies

Bahareh Kamranzad

(9th Batch, Assistant Professor, Graduate School of Advanced Integrated Studies in Human Survivability)

Commercial exploitation of fossil fuels began with
the industrial revolution in the 19th century. Since
then, fossil fuels (petroleum, coal and natural gas)
have been the primary source of energy in the world,
while the energy demand has been increased with
the increasing human population. However, today, the
negative impacts of using fossil fuels have been very
well known:

I) Excessive Green-House Gas (GHG) emission and
consequently, global warming and climate change.
Climate change has caused warmer atmospheric
temperatures, ocean acidification, glacier melting, sea-
level rise, etc.

IT) Geopolitical wrangling over the control of oil and
gas reserves and their price, which has led to many
conflicts and all-out wars in the last decades

III) Decreasing reserves of carbon fuels. Although
fossil fuels are continually formed by natural processes,
it takes millions of years for them to be formed.
Hence, they are classified as non-renewable resources.
Studies have shown that it has been estimated that oil
and gas resources will be depleted by 2042 and Coal
reserves will become the only type of fossil fuel left on
Earth until 2112 when all fossil fuels will cease to exist
[1].

After Kyoto Protocol in 2005 and Paris Agreement
in 2015, a priority has been given by the countries to
zero net anthropogenic GHG emissions to be reached
during the second half of the 21st century. Hence,
the development of clean, green, and renewable
energy resources has become a priority for decision-
makers, investors, developers and researchers. The
government of Japan has announced on October 26,
2020, its target to achieve net-zero GHG emissions by
2050, too, which sets Japan on a course to become
carbon neutral in 30 years.

Oceans hold about 96.5% of all Earth's water and
around two-thirds of all the human population lives
within 100 kilometers of a coastline. Hence, Ocean
Renewable Energies (ORE) (such as tidal, current,
osmotic, ocean thermal, wind and wave energies)
can be a promising alternative to provide part of the
energy demand in the areas adjacent to open water
bodies and exposed to vast ocean energy. This would
be more crucial for remote islands where providing
the energy sources for the growing population is a
challenge. In addition, usage of OREs is in line with
three of Sustainable Development Goals (SDGs)
adopted by the United Nations as global priorities, i.e.,

Affordable and Clean Energy (goal #7), Climate Action
(goal #13) and Life Below Water (goal #14).

Wave energy as an endless source, has the highest
density among all OREs. In addition, it has other
advantages such as predictability, low visual and
environmental impacts, broad geographic viability,
conservation of terrestrial resources, and adding
to the diversity of the renewable energy mix [2,3].
Furthermore, as well as power generation, wave
energy converters (WECs) can be used for desalination,
hydrogen production, pumping and heating processes
and coastal protection. Plus, wave farms are typically
floating structures and hence, can be naturally adapted
to sea-level rise (e.g., Fig. 1). It is interesting to know
that the modern scientific pursuit of wave energy was
introduced by Yoshio Masuda -a former Japanese naval
commander and the father of modern wave power
technology- in the 1940s.

Fig. 1. Pelamis wave energy converter. Source: EMEC
website [4]

One of the main challenges in using OREs is the
uncertainties in resource assessment and their
sustainability. Although the OREs are promising
alternatives to fossil fuels and their usage is aligned
with SDGs, their available resources are highly
affected by climate change. Hence, their sustainability
must be investigated while planning for their usage.
The sustainability concept can be assessed within two
different time scales: in short-term (e.g., seasonal/
monthly variations) and in long-term (e.g., decadal
or long-term changes due to climate change).
Recent studies have shown that the areas with lower
potential of energy, but higher stability in available
resources (lower variability) are more appropriate
for wave energy exploitation [5]. The long-term
changes in available resources are investigated
using two approaches, including past trends and
future projections. For the past trends, long-term
measurements or re-analysis simulation are used. For
the future projection, Global Climate Models (GCMs)
with different Shared Socioeconomic Pathways (SSPs)
as future scenarios provide the future projections for



simulating future available energy.

East Asia, with some of the highest populated
countries (e.g., Japan, China, Indonesia, Philippines,
etc.), has one of the highest population densities in
the world [6] and vicinity to open ocean and usage
of OREs can be a solution for providing the required
energy resources. Hence, recently, we have been
working on the sustainability of wave energy resources
in East Asia, in two projects funded by JSPS Grant-
in-Aid for Scientific Research (C), Japan and State
Key Laboratory of Hydraulics and Mountain River
Engineering (SKHL), Sichuan University, China. We
developed a Sustainability Index (SI,) for the first time
to detect suitable locations for future planning. The
factor considers both short-term variation (in monthly
scale) and long-term change (for 5 decades), as well
as the amount of the available energy [7]. However,
additional considerations are required for the selection
of a suitable location for wave energy extraction. For
instance, the ideal depth for most types of WECs is
about 60 m, and distance to the coast is also important
considering the Operation and Maintenance (O&M)
costs. Hence, recently, we have proposed novel criteria
with more detailed technical considerations taking into
account the sustainability of available resource. The
proposed methodology provides an applicable solution
for detecting the suitable locations and technologies at
the same time [8].

In summary, OREs and especially, wave energy can
be a promising resource for providing clean and green
energy supporting net-zero emission as committed
by many countries. However, climate change impacts
cannot be neglected, and the long-term stability of the
resources is required to be investigated for sustainable
development. Having the opportunity to work with
different groups and discuss my research with
researchers from different backgrounds and disciplines,
I learned that the future focus of this work will be on
multi-disciplinary research, and alternative solutions
for reducing the uncertainties in climate projection and
resource assessment.

Panel Discussion: Artificial Intelligence (Al) game-
changers for the Earth-challenges, risks & future
opportunities, Al for SDGs conference, Tokyo, Japan
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One of the original goals of Hakubi was to create
spaces of inter-disciplinary, and inter-national
dialogue. Most of my 3.5 years on Hakubi was spent
in dialogue with Komatsu Hikaru, another Hakubi
member. In those years we drank tea and read
philosophy in my office each Friday. Now, 10 years
later, we have published a large number of papers
that overlap education (my field), environment
(Komatsu'’s field), and Kyoto School philosophy (one
of KU’s most creative projects ever). When I look
back on the past decade, I feel that my dialogue,
friendship, and knowledge-creation with Hikaru was
precisely what the designers of Hakubi had hoped
for. I feel very lucky to have been selected, and even
more lucky to have met Hikaru during my Hakubi
time.

Recently, Hikaru and I published our first major
work in Japanese: paperback (#£) under the title
of HEDHEBEIFHF AU » L (5L FFHE, February
2021). We wanted to publish a paperback to make
our own Friday afternoon dialogues accessible to
the general public, not just to researchers. Another
hope for the original Hakubi project was, of course,
to do ‘paradigm-shifting” work. And it is clearly not
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New Book Published in February 2021

possible to change paradigms without widespread
understanding, recognition, and support from non-
academics. Since publishing our paperback, we have
been busy with various talks to students, scholars,
and policymakers. Just last week we spoke to the
Central Council for Education in the Ministry of
Education, Culture, Sports, Science and Technology
in Japan (XE#ZEE DREBHEZHRS), appealing for
a Hakubi-style paradigm shift in education policy: a
deep rethinking of self, as we face unprecedented
challenges in the 21* century (e.g., sustainability/
survivability).

Hikaru recently took a tenured academic post at
National Taiwan University. I was sad to see him go,
and couldn’t help but think Kyoto University ‘lost’
him. But, as he constantly reminds me, the point is
not to stay cloistered within Kyoto University, but
to share the ‘paradigm shifting’ work developed at
KU with the wider world. I continue to learn from
him, and perhaps this is precisely ‘everyday life’
after Hakubi: expanding the dialogue, developing
innovative ways to paradigm shift, and — more than
anything else — continual learning.

(Z7U— JIIV=—/ZTFD UHLB)

il

Hikaru, Jeremy, and Iveta Silova, who'is Director for Advanced Studies in
Global Education at Arizona State University (now our closest dialogue
partner in the USA)
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