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[2] Chakraborty A., Ikeda Y. (2020), Testing “efficient supply chain propositions” using topological characteri-
zation of the global supply chain network. PLoS ONE 15(10): ¢0239669.
https://doi.org/10.1371/journal.pone.0239669

[3] Ikeda Y. (2020), An Interacting Agent Model of Economic Crisis. In: Aoyama H., Aruka Y., Yoshikawa H.
(eds) Complexity, Heterogeneity, and the Methods of Statistical Physics in Economics. Evolutionary Eco-
nomics and Social Complexity Science, vol 22. Springer, Singapore.
https://doi.org/10.1007 /978-981-15-4806-2_12

[4] Sato D., Ikeda Y., Kawai S., Schich M. (2020), The sustainability and the survivability of Kyoto’s traditional
craft industry revealed from supplier-customer network. PLoS ONE 15(11): ¢0240618.
https://doi.org/10.1371/journal.pone.0240618

[5] Kawasaki, R.K., Ikeda, Y. (2020), Network analysis of attitudes towards immigrants in Asia. Appl Netw Sci
5, 85. https://doi.org/10.1007 /s41109-020-00315-w

3.6 A2 K7 EY WSS Mindful Living Research Group

This year 2020, our research group has changed its former name “Research Group on the Philosophy of L
ife” into “Mindful Living Research Group.” We focus on the core life-skill of “mindfulness” (originally sa# in
Pali, nian & in Chinese) at the cross-roads of Fast and West, Buddhism and psychology, philosophy and medicine.

Through such a transcultural and transdisciplinary research, our goal is to conceive a new integrated knowledge in
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Mindfulness

The Research Group has met twice a month for research presentations (April-July, October-January). We also

organized a mindfulness practice group every week, and a philosophical reading group every two months. Moreo-

ver, we organized two online international mini-workshops:

—“Mindfulness East & West: Philosophical Significance, Scientific Research, and Social Application
s,” with the participation of Antoine Lutz, PhD, Tenured Researcher, INSERM (French Medical Re-

search Institute), Lyon Neuroscience Research Center, and Mari lizuka, PhD, Professor, Graduate

School of Business, Doshisha University; Director, Doshisha Well-being Research Center, 3rd July, 2020.

— “Philosophy as a Bridge Between Buddhism & Science” featuring Michel Bitbol, MD, PhD, Emeri-

tus Research at the French National Center for Scientific Research, Husserl Archives, Paris, 27th No-

vember, 2020.

This year, we have published our original model of mindfulness according to the threefold wisdom:

Deroche, M.-H. (2021). Mindful Wisdom: The Path Integrating Memory, Judgment, and Attention. Asian Philosophy,
31(1), pp- 19-32. DOL: 10.1080/09552367.2021.1875610

We have been collaborating on the edition and the submission of several research articles for the special

issue of the journal Re/igions (ISSN 2077-1444) on “Study, reflection, and cultivation: Integrative paths to wisdom

from Buddhist and comparative perspectives.” Finally, our Research Group will launch its new website at the end

of March 2021, providing guidance and resources for applicants wishing to join us.

37 LUV MERALEDIRS
Lo =y MESAIEM TS Tk, FEEEICS Sk, #HmoliiicsnwTLry =22 8o
LA L TV NI HNWT, REZRZ CHGEOHE R L T& 7z, F7hENES [Ta o
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3.8 Gl - MIEREBREBE R HEWFE R
BM2EEIZ, (1) BlHOEIF—, ) EH1EOABEE I F—, 3) AARMBRSER FEHA

(JpGU) K&ETOE Yy v av, 4) MEERE OIMED Virwal BT +—F LOFEREEIT - 72,

(1) miEEER, FET ) FHEEOFLZ®H > FHAEMTFEI L. (b) RICHIERBEED K EF
Ll O HIERBIE ATV, ZNEIUY 2 RFEFEAEDAR 72 K & MR FRK T 572, (2) 128
W, RAEGFFERFEGAEDOIZ), BEEZOKFHEBK, NASA/GSFC @ Viadimir Airapetian
K, BRI AROE 2 REZMB R ENSML, £, MRKFORZERELSML, EICKB
RINEE T — & _X— R ExoKyoto & Z DA URL OBRA% &, AT I F—72EIZ oW\ THEimz
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st Special lecture
by Viadimir Airapetian (NASA/GSFC)

2020675 Fri 9:00-10:30
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The Role of “Contemplation” in Humanities and Sciences:

An Essay on the World Humanities Conference and the Mind and Life International Research Institute
Go Okui
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FENTH 7= (CIPSH and UNESCO, 2017: 43f.) , 24F
I K A2 Z D IR Wi ORI, S o O 4l
A a2=T 4N, BROBREOREIICEST HZ L
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AV RIARADBY AN ER ZEDTNDEY
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~ R REEO T T v AT s Ty LT O
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1) 7a73L0FM>VTIE, EEDSFECE D
FREAZ RSNV (CIPSH and UNESCO 2017)

2) UNESCO General Conference 39™  Session, Paris, 2017
39¢/50.
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SRR EEEO W 25725 7 0 7T AL ENTY
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T U= R T, 0% DBMENZENENO B %
ERTEZEEELTEY, SIS’ T
L7,

4. BIRZDHSE OO RFICBHTEBER
—RLTEELYEZ LRV O SO kS
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. RERNF & NSUFR ARG T DA TR il &
PHB R RRA N a2 —v =R LD 7 7r—F L LT
BTV ENDDETTIA Ry T 4 135D, =
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ILO Activity-Based Learning Approaches:

Applying Shared Leadership to Online Training Programs

Cong Xu**) Liang Zhao*"

The contemporary approaches to learning have inevitable limitations due to its reliance on the availability

and quality of experts, especially when it comes to development contexts where funding and resources are usu-

ally limited. International Labour Organization (ILO) activity-based learning (ABL) approaches, aligning with

shared leadership theory, avoid this limitation by removing the needs for subject-matter instructors to deliver

the training; instead, participants learn collaboratively and actively by following the step-by-step instructions

in the training modules provided. This article examined the effectiveness of ILO’s ABL approaches by present-

ing online training pilots conducted with a wide range of groups globally. The pilots suggest that sharing lead-

ership roles and responsibilities among participants effectively creates a better willingness and more initiative

to learn in virtual environments.

Keywords : active learning, peer learning, activity-based learning, shared leadership

1. Introduction

In the face of pedagogy challenges, the contemporary
approaches to learning have evolved considerably over the
past five decades (Slavich & Zimbardo, 2012). This
evolvement has led to a significant movement in education
from a teacher-centered, knowledge-transfer approach to a
student-centric learning methodology that actively involves
learners in the learning process (Kolb & Kolb, 2006). The
traditional activity-based learning (ABL) practice follows
this trend. However, it still highly depends on the teacher’
s quality and has inevitable limitations when high qualified
teachers are not available. By acknowledging the above limi-
tation, the International Labour Organization (ILO) devel-
ops a training method that removes the need for and costs
attached to subject-matter trainers, experts, teachers, or
consultants. It relies on trainees’ self-facilitation and the
adoption of social learning techniques to deliver the train-
ing.

This training methodology aligns with the theory of
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shared leadership - a leadership approach that delineates
mutual influence among peers (Xu & Wang, 2018). In
shared leadership, there is no fixed leader, and leadership
roles and responsibilities are distributed within the team to
exercise the process of “leading across”, i.c., team members
collectively conduct the leadership by continuously rein-
forcing the relationship through reciprocal influences (D’I
nnocenzo, Mathieu, & Kukenberger, 2016). As in ILO’s
ABL training programs, there is no subject-matter instruc-
tor to lead the training, but participants construct the train-
ing through peer-to-peer learning approaches. Participants
work together and learn collaboratively and actively by shar-
ing their knowledge, insights, and experiences while follow-
ing step-by-step instructions provided in the learning

modules.

1.1 Limitations of traditional ABL practices

In ABL settings, activities are introduced into traditional
lectures to maximize students’ intellectual growth by playing
an active role in their learning (Bonwell & Eison, 1991;
Johnson & Johnson, 2008; Prince, 2004). However, the suc-
cess of the ABL education and training program highly de-
pends on the quality of teachers or trainers. The previous
literature has recognized the significant role of teachers or
trainers, for instance, in grouping students, influencing stu
dents’ attitudes  towards

cooperative learning, and
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enhancing the quality of student interaction (Herrmann,
2013; Tomey, 2003). For example, Sharan (2010) criticized
that teacher’s wrong attitudes and insufficient preparation
for cooperative learning partially result in the gap between
the promise of cooperative learning and its implementation.
In some cases, teachers learn certain teaching techniques
but do not truly understand new behaviors and attitudes to-
wards contemporary approaches to learning. They may
adopt the formality of new learning approaches but do not
adapt them to specific contexts. Moreover, high-qualified
instructors may not be available to some groups, such as
those in remote areas. On the other hand, ILO’s ABL ap-
proaches avoid the above disadvantages by removing the

needs for subject-matter instructors or teachers.

1.2 Research objective and methodology

This study, therefore, examined the effectiveness and

applicability of shared leadership theory to online
entreprencurship and leadership training programs based on
ILO’s ABL approaches. For this purpose, the study first in-
troduced 1LO’s ABL approaches aligning with shared lead-
ership theory, focusing on its two core values, namely active
learning and peer learning. Second, it presented the pilot
programs of online entreprencurship and leadership training
based on ILO’s ABL approaches. Results and implications

were discussed.

2. ILO ABL aligning with shared leadership the-

ory

Over the past decade, the Enterprises Team at the ILO
regional office for Southeast Asia and the Pacific has been
developing highly adaptable learning tools and resources
that offer scalable, sustainable, and impactful training and
business development services to those in need of them.
Those training programs are based on the learning philoso-
phy of both active learning and peer learning approaches which
are discussed below. ILO ABL is the process of learning by
doing and shares common elements with collaborative, ac-
tion-oriented, self-directed, and other social-construct mod-
els of learning. It allows participants to construct and
facilitate the training without formal instructors. By follow-
ing the instructions set out in the learning modules pro-
vided, participants are able to take ownership of their
learning goals and are ready to apply their new skills on the
first day of the training. To date, the ILO’s ABL programs

have reached over 150,000 beneficiaries across Asia and
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have been adopted by other UN agencies, business develop-
ment service providers, large multinationals, leading NGOs
and governments at all levels (see https://learninghub.
ilo.org/ for more information).

ILO ABL inherently shares the same theoretical as-
sumptions with shared leadership from two aspects. First,
in shared leadership settings, leadership function is not
solely conducted by one fixed, charismatic person but dis-
tributed among team members (Pearce & Conger, 2003). It
involves distributing leadership responsibilities within the
team and how peers assume and step into leadership roles
dynamically (Lambert, 2002; Pearce & Conger, 2003). There
are no appointed leaders or instructors needed in ILO’s
ABL training programs. Participants are asked to take dif-
ferent roles (i.e., facilitator, note-taker, and time manager)
during the learning and are responsible for organizing the
learning entirely independently. Second, the process of
shared leadership often involves multiple sources of leader-
ship influences within teams instead of merely one formal
leader (Carson, Tesluk, & Marrone, 2007). Shared leader-
ship opens up the possibility of a higher inclusion level that
every team member can actively be involved in team learn-
ing and decisions making (Robert, 2013). In ILO’s ABL
training programs, practice-oriented and problem-based ac-
tivities and discussion topics closely related to participants’
daily lives are carefully designed, in an attempt to empower
them to learn. Grounded in dialogues and activities, partici-
pants work and learn collaboratively by reading, writing,
thinking, discussing, and applying knowledge in a group
with real-work based examples. It encourages a reciprocal
influence among all group members involving active en-
gagement and shared experience.

An application of shared leadership in the learning
process is consistent with two significant trends of the con-
temporary advancement in learning approaches: advocating
student engagement (as the core value promoted by active
learning) and fostering peer cooperation (as the core value
promoted by peer learning). Combining the advantages of ac-
tive and peer learning, ILO’s ABL gives the learning power
back to learners and obtains positive learning results
through peer collaboration (Slavich & Zimbardo, 2012). In
ILO’s ABL programs, participants process the new knowl-
edge through direct experience, and ultimately are able to
apply what they have learned in a real-life situation. It is an
active learning process in which students self-regulate and
self-facilitate (Pang, 2010). Thus, learners are becoming ac-

tive processors of knowledge and managers of their learning
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(Hayat, Hasan, Ali, & Kaleem, 2017; Pang, 2010). At the
same time, ILO ABL promotes group learning and mutual
learning in which students can learn at their own pace based
on group conditions (Hariharan & Nadu, 2011). For exam-
ple, group members exchange insights through group dis-
cussions and help each other acquire new knowledge and

skills, ultimately leading to greater creativity in groups.

2.1 Active learning

Active learning emphasizes student engagement in
learning processes. It can be treated as an opposite way of
passive learning rooted in lecture-based and teacher-
didactical methodology (Prince, 2004). Active learning uses
a broad range of learning tools to make students talk, listen,
read, write, and reflect to develop a deep understanding of
the knowledge (Auster & Wylie, 2006; Meyers & Jones,
1993). Bonwell and Eison (1991: 2) defined it as “anythin
g that involves students in doing things and thinking about
what they are doing.” Those may include exploring ideas,
accumulating  knowledge, and  developing  schema
(MacVaugh & Norton, 2011). Active learning can be cither
conducted as individual or team-based activities (Prince,
2004).

Problem-based learning (PBL) is one learning technique
featured in active learning (Prince, 2004). It evolved from
the medical science curriculum in the USA three decades
ago (Boud & Feletti, 1997) and has been widely adopted by
other disciplines (Savery, 2000). It helps students to learn
through identifying, analyzing, and tackling complex, multi-
faceted problems collaboratively or individually, through
which to acquire and refine new knowledge (Slavich &
Zimbardo, 2012). As Wood (2003:328) pointed out, “PBL
is not about problem-solving per se, but rather it uses ap-
propriate problems to increase knowledge and understandi
ng.” The findings on the effectiveness of PBL compared to
the traditional learning approaches are mixed (Wood, 2003).
However, a meta-analysis study conducted by Van
Barneveld and Strobel (2009) found that PBL is especially
cffective in long-term knowledge retention and skill-
oriented performance.

Another learning method under the core principle of
active learning is experiential learning. It is a learning proc-
ess “whereby knowledge is created through the transforma-
tion of experience. Knowledge results from the
combination of grasping and transforming experience”
(Kolb, 1984: 41). In other words, in this type of learning ap-

proach, the experience is considered a learning and
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development source (Kolb, 1984). The experiential learning
model involves two learning modes of grasping experience,
namely, Concrete Experience (CE) and Abstract Conceptu-
alization (AC), and two modes of transforming experience,
namely, Reflective Observation (RO) and Active Experi-
mentation (AE; Kolb & Kolb, 2005). It portrays an ideal-
ized learning cycle helping learners construct and
experience knowledge through four bases - experiencing,
reflecting, thinking, and acting (Kolb & Kolb, 2006). In
practice, experiential activities (e.g., research, role plays, and
observe knowledge-relevant phenomena) are designed to
have students experience course content (Svinivki &

McKeachie, 2011).

Active learning techniques are widely used in ILO’s
ABL training programs. For instance, case studies are used
to help participants learn a topic deeply by discussing situa-
tions that could happen in real life. Those case studies usu-
ally present different roles that participants can relate to,
thus that they have high interests in discussions. Partici-
pants are also guided with problems to research and ob-
serve relevant phenomena in real life before and after the
training. Moreover, with real-work examples, participants
learn practical and useful techniques and knowledge to
apply at work. Presenting solutions to their problems in real
life (e.g., drafting a business plan) is one of the primary

training outcomes in ILO’s ABL programs.

2.2 Peer learning

Peer learning has a long history. The written record of
peer learning can be traced back to centuries ago (Topping,
2005). Boud (2001) used this term to refer to a reciprocal
learning activity that benefits all individuals involved by
sharing knowledge, ideas, and experience cither in formal or
informal ways. Topping (2005) emphasized the equal status
of the participants in peer learning and defined it as “the ac-
quisition of knowledge and skill through active helping and
supporting among status equals or matched companions. It
involves people from similar social groupings who are not
professional teachers helping each other to learn and learn-
ing themselves by so doing” (Topping, 2005: 631). Boud,
Cohen, and Sampson (1999) provided a simple definition
for peer learning - a learning method in which students
learn in a learning community without the intervention or
help of a teacher. Peer learning has different models touch-
ing on a broad scope of activities such as peer tutoring (e.g.,

junior students are tutored by senior or advanced students),
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peer-assisting, reciprocal peer learning (e.g., discussion
seminars, private study groups), and peer-assessment (see
Griffiths, Houston, & Lazenbatt, 1995).

Cooperative learning is one type of peer learning. It has
been widely adopted in almost all levels of education and
arcas worldwide (Johnson, Johnson & Smith, 2007). Ac-
cording to Slavin (2011), cooperative learning is a collective
learning method in which students are grouped and work
together to learn and pursue shared goals. Social interde-
pendence theory sets a rich foundation for cooperative
learning. There are two types of social interdependence.
One is positive interdependence (i.c., the perception of in
dividuals’ goal achievement relies on others’ achievement;
as such, they pursue high-quality group interactions to ob-
tain the shared goals). The other is negative interdepend-
ence (ie., the perception of individuals® goal achievement
relies on the failure of others’ goal achievement; as such,
they involve in competition instead of cooperation). Social
interdependence theory suggests that cooperative learning
leads to better learning and better achievement because, for
one, positive interdependence among team members cre-
ates certain psychological processes which expand self-
interest to joint interest (Slavin, 2011). Meanwhile, positive
interdependence brings about promotive interactions in
which members encourage and coordinate individual efforts
to achieve common goals and team tasks (Johnson & John-
son, 2008; Slavin, 2011). The psychological processes and
promotive interaction ultimately facilitate collective efforts
to achieve the goals and further bring about positive inter-
personal relationships, mental health, and social compe-
tence (Smith, Sheppard, Johnson, & Johnson, 2005).

Empirical studies suggest that cooperative learning
works better than competitive and individualistic learning at
college and adult education. According to Johnson et al.
(2007), since 1924, more than 305 studies empirically tested
the effects of cooperative learning. Among them, more than
150 studies indicated that cooperative learning results in
higher individual achievement and greater long-term reten-
tion of what is learned at the youth and adult-level educa-
tion (18 years old and beyond). For example, Sharan &
Sharan (1990) found that group investigation significantly
increased individual achievement. Other researchers found
that student participation, student-student interaction, and
student-faculty interaction have major impacts on college
effectiveness, such as critical thinking, academic and per-
sonal development, and college experience satisfaction (e.g.,

Astin, 1993; McKeachie, Pintrich, Yi-Guang, & Smith,

1986). Furthermore, it has been found that cooperative
learning leads to positive interpersonal relationships. John-
son and his colleagues (2007) did a meta-analysis study on
cooperative learning effects on relationships. They found
that cooperative efforts lead to more significant interper-
sonal attraction, esprit-de-corps, cohesiveness, and trust
than competitive and individualistic learning. When stu-
dents work cooperatively, they gain more perceived social
support from peers than working alone or competitively.
They also have more intrinsic motivation to tackle difficult
tasks and pursue creative solutions. Third, existing studies
suggest that cooperative learning promotes psychological
health, especially self-esteem. For instance, cooperative
groups are more likely to develop social skills than those
who work individually or competitively. Based on 821 sam-
ples, Norem-Hebeisen and Johnson (1981) found that co-
operative working relationships facilitated basic = self-
acceptance  and  positive  self-perception,  whereas

competition was related to basic self-rejection.

ILO’s ABL training programs anchor in peer learning
theory. Working and learning together is the primary re-
quirement for ILO’s ABL approaches to be effective. Par-
ticipants are asked to group themselves in a team of 5-7
members, and to divide roles (i.c., facilitator, note-taker, and
time-keeper) at the start of the training session. Peer learn-
ing rules are introduced and emphasized repeatedly during
the training. For example, participants are guided to make
sure everyone participates and encourages everyone to con-
tribute to the group discussion. They will know that the
training will not succeed if they work independently or any-
one dominates the discussion during the session. A team
building session is conducted before the actual training to
ensure a willingness to share and discuss among group
members. This session helps build a right team culture that

members are mutually supportive and respected.

Table 1. Two core values for ILO’s ABL approaches

Active Learning Peer Learning

Problem-based learning cooperative learning

experiential learning

3. Pilot projects based on ILO’s ABL approaches
in virtual contexts

The coronavirus pandemic has pushed society into an

unprecedented experiment of remote work and education.



It has raised the importance of online tools at an extraordi-
nary level. However, it is particularly challenging to build
collaborative relationships in virtual teams because individu-
als entirely depend on ICTs due to geographical dispersion
(Hill, 2005). Participants may easily get bored without effec-
tive interactions. Through a series of online projects, it was
found that ILO ABL approaches, grounded in shared lead-
ership theory, have advantages of involving participants by
making them take ownership of group learning collabora-

tively in virtual environments.

3.1 Online pilots in global contexts

With five Chinese students, the first pilot was con-
ducted in February 2020 using the ILO training package de-
signed to help youth develop the entreprencurial skills
needed to start their own business. Note that participants in
our pilots were recruited by posting website information
and all participants were completely voluntary. The first
pilot lasted 3 hours. Many problems emerged. For example,
the training was too long, and the old format of training
material did not fit an online environment. The participants
were also too diverse to have a smooth and effective discus-
sion.

Based on what was learned from the first pilot, four
entreprencurship training modules were further developed
for online pilots, including

1) Orientation to Entrepreneurship (OE): Helping partici-
pants develop a basic understanding of the core com-
petencies needed by entrepreneurs who are planning
to start a business and will be able to better assess
whether self-employment is a suitable career pathway
for them to pursue.

2)  Aspiring Entreprenenrs (AE): Helping participants de-
velop the necessary skills needed by entreprencurs
planning to start a business.

3) Small Business Owners (SBO): Supporting business
owners in developing the skills to assess different
business strategies and identify practical improve-
ments.

4)  Basic Financial Literacy (BFL): Helping participants un-
derstand their family’s finances and making the most
informed financial decisions possible.

Since April 2020, a series of online pilots were con-
ducted based on the above online modules. The English
version of OE module was firstly tested among a group of
four Canadian university students, followed by three pilots

among three groups of Cambodian students who were
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fluent in English.

To test whether the modules would work in local con-
texts, they were translated into Japanese and Khmer. The
pilots were conducted among cighteen Japanese working
mothers and more than thirty Cambodian participants, re-
spectively. The next section will introduce the pilots with

Japanese working mothers as an example.

3.2 Online pilots with Japanese working mothers

In April and May 2020, the learning module of Orienta-
tion to Entreprencurship was tested with 18 Japanese work-
ing mothers (5 groups). The training consisted of 30-minute
pre-online learning and 100-minute online learning (50 min-
utes/day, 2 days/module). During the online training, pat-
ticipants were asked to volunteer to be a facilitator, a note
taker, or timer manager.

The pilot has received very positive feedback and cager-
ness to continue to join the programme from the partici-
pants:

1. 100% of the participants who answered the question-
naires (13 out of 18) reported that the training was
useful and hoped the programme could be expanded
to a larger population with integrated course design.
More specifically, 58.3% of the participants stated
that this online learning was very useful, and 41.7%
reported that it was quite useful.

2. They found that the learning approach was effective
and interesting. More specifically, by working on the
pre-activity work, they became to be able to capture
the image of entreprencurship concretely and objec-
tively. By doing online group work, the group discus-
sion had sharpened their thoughts. Meanwhile, it
provided them with a good opportunity to communi-
cate with other females who were in a similar situa-
tion and gain mutual support from ecach other. By
playing a role during the online session (a facilitator,
a note-taker, or a time-keeper) instead of listening to
the experts talking, they were able to learn proac-
tively.

3. They also commented that the learning programme
had ecased the hurdle to starting a business. To deter-
mine if they could actually start a business and grow
to the point where they could make a profit, they
would like to take a comprehensive business pro-
gram. They also hoped that the program should be
spread to the low-income rural population, especially

mothers who gave up their career.



$98 WHFELE

3.3 Leadership Peer Learning Webinar

An additional pilot was carried out using a leadership
training module incorporating all the learnings gained from
the previous pilots. On 27™ June 2020, aligning with the
mission of Asian Future Leaders Scholarship Program
(AFLSP; sce https:/ /www.aflsp.kyoto-u.ac.jp/ for more
information) to nurture future leaders and collaborating
with the Future Wisdom Institute (FWI) at the Graduate
School of Advanced Integrated Studies in Human Surviv-
ability (GSAIS), Kyoto University, an open Leadership Peer
Learning Webinar was organized, aiming to help young stu-
dents understand how to pursue a carcer with the United
Nations using their leadership skills, and what effective
leadership means in the contemporary world where the
global environment changes rapidly and the complexity of
knowledge work increases exponentially.

A non-expert led, leadership peer learning based on
ILO ABL approaches was conducted among 35 participants
of 8 teams. In terms of the reasons that they attended the
webinar, 78% stated they would like to learn something
new, 56% said that they were interested in working in the
UN and other international organizations, 33% reported
that they were interested in the topic of leadership, 31%
would like to communicate with peers, and 22% would like
to find something meaningful to do for their Saturday.
After the webinar, participants were asked to complete a
post-event survey. 100% of the participants indicated that
the webinar was very useful or even extremely useful.

Before the webinar, the participants were required to
prepare themselves by completing a pre-activity worksheet
(e.g., thinking about what leadership means to them, what
problems a bad leadership has today, what leadership styles
are cffective for today’s world, and so forth) and by reading
two additional materials (one is on an integrated review of
leadership theories; another is about a comparison between
leadership and management) so that they could work on the
online module smoothly and effectively.

During the peer learning session, the participants were
randomly assigned into 8 groups. Grounded in dialogues
and activities, cach group constructed the learning and ac-
quired knowledge by following the simple instruction in the
online module. They were encouraged to volunteer to be
the facilitator, the note-taker, or the time-keeper for their
group to make the learning more organized and smoothly,
and cach team was free to decide the discussion language if
it suited for all of the members in the group. Some key tips

were given to the participants before they were moved into
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separate rooms including:

1. Please make sure no one dominates the discussion or
not talking at all.

2. Be respectful to cach other and always help each
other out.

3. Most importantly, have fun even though it is perhaps
the first time for you to meet each other. We have
participants from a very devise background. It should
be interesting to hear different ideas and opinions
from your peers with different culture and back-
ground.

As a result, participants reported that it was a good ex-
perience to communicate online with peers and exchange
ideas on something meaningful especially in the time of so-
cial distancing. They also collected the most popular and
least popular leadership styles among the team members. It
secemed that ethical and participative leadership were most
welcomed by students whereas transactional and autocratic

were the least welcomed.

3.4 Results and implications

Online entreprencurship and leadership training pro-
grams based on ILO ABL approaches were particularly wel-
comed in the time of social distancing. Participants
indicated that being actively sharing leadership roles in the
learning process without a teacher gave them an equal op-
portunity to connect with peers and made them actively
think, exchange ideas, and do brainstorms on a particular
topic that help their self-development. The followings are
some of the quotations obtained from the participants:

“It was a refreshing experience to bounce off ideas with
other students during the COVID-19.”

“I was able to think about things that I would not nor-
mally think about and hear the opinions of people from
completely different backgrounds.”

“Dividing the role of the note-taker and the facilitator
was really useful in creating a balanced dynamic to en-
gage everyone in the learning.”

“It’s not a passive program. I can be actively thinking and
speaking.”

“I do have the freedom and I can speak my mind. I am
able to share my ideas. I am able to know and learn
about some excellent human beings and their thinking.
I love to attend and am humble to be a part of it.”

“I participated in group discussions in every class till
now. This is motivating due to giving everyone equal

opportunity.
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“I can actively participate in group discussions. I have
ample time and support to express my personal views
on course-related issues. I never missed the chances to

speak in group discussion.”

Despite its strengths of active engagement and partici-

pant-driven, some challenges were found as well.

3.4.1 The challenge of establishing an interactive learning environ-
ment virtually

Although I1LO ABL approaches have effectively en-
couraged students to take ownership of the learning and
learn actively and collaboratively, it was found that an on-
line environment could still weaken the interactivity. It was
more challenging to build a sense of community in an on-
line environment than face-to-face training. The difficulty
and unfamiliarity of virtual interaction may impede partici
pants’ engagement in online group discussions and even
withdraw from the training. Some participants hesitated to
express their ideas and were unwilling to turn on their cam-
cras during the online session. Apart from the cultural
norms, this may also be caused by the fact that the virtual
interaction limits non-verbal languages when participants
are physically isolated. It is more difficult and unnatural in
an online environment to get familiar with someone you did
not meet before. The silence, which is acceptable and natu-
ral in face-to-face peer learning, also becomes salient and
awkward in the online learning setting. Moreover, particip
ants’ attention can be easily disturbed, especially when they
do not turn on the cameras. S/he may work on something
clse while no one knows. Thus, achieving a greater level of
interactivity becomes the key to ensure the quality of the
online training program grounded in activities and collabo-

rative learning.

3.4.2 Technological complexity

The technological complexity influenced individuals’
willingness to attend online training. First, a good Internet
connection was a base to ensure a smooth training process
and positive training outcomes. It was often the case in the
pilots that participants dropped out of the training suddenly
due to Internet instability. If one of the members had a
poor Internet connection, it affected the group discussion
when he/she was speaking. When it occurtred repeatedly, it
made participants feel frustrated. Second, participants var-
ied in the level of competency and proficiency using IT

tools. Young people may quickly figure out how to use the
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online learning platform, whereas senior participants may
spend more time learning how to use the IT tools. It always
took time to teach participants how to use the software in
the first online session. If the technological barriers cannot
be removed, it may increase the feeling of isolation and un-
willingness to join the online program because participants
may feel embarrassed and unconfident. Additional technical
support is essential to disadvantaged groups. Cooperation
with IT and telecommunication firms to provide them with

cheap or even free, stable Internet access is essential.

3.4.3 Physical limits

It was found that participants became tired and could
not concentrate if online training was more than two hours.
It is physically uncomfortable and unhealthy if one sits in
front of the computer screen or phone screen for hours -
people’s eyes may suffer, and it may also cause muscle
stress if seated in the same position for too long. Addition-
ally, different from face-to-face ABL training, participants
could not take in too much new knowledge during one on-
line session due to the physical limits. Therefore, it is not
recommended that one online session is designed beyond
two hours.

If it is difficult to include all new knowledge in one ses-
sion, pre-activity may be considered. Participants can pre-
pare themselves before the online session following pre-
activity instructions. It is also a good strategy to encourage
youth to do online research before the online session.
When participants prepare themselves, it will make the on-
line session more smoothly and efficiently. For another,
participants hesitate to ask for help when they are physically
isolated, especially when they are not familiar with one an-
other. Participants are encouraged to communicate before
and after the online training using group chats. It helps
them know each other before the online session and con-

tinue mutual learning after.

344 Group size

4-6 should be the best group size. It is not casy to or-
ganize an online learning session if too many people are in-
volved. It may not have enough time for everyone to share
their ideas, or multiple participants may speak simultane-
ously. If the group size is too small, the group might not get

enough diverse and innovative ideas.

3.4.5  Communication with local partners

Since there are certain complexities in the online
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training that the face-to-face does not have, such as the
technological issues and the training procedures, it is of sig-
nificance to make local partners fully understand the train-
ing procedures and how online ABL training works. Web-
based training for local partners and even facilitators is
recommended. The workshop may aim to convey the core
value, tips, and procedure of online ABL training ap-
proaches, coach how to use related IT tools, introduce the
difficulties they may encounter in the future peer-learning
sessions and brainstorm how to adapt the online ABL train-
ing into local contexts. Periodic Q&A workshops can also

be conducted.

4. Conclusion

Consistent with the theory of shared leadership, online
ILO ABL training programs have been proven to be effec-
tive in improving participants’ learning initiative and a sense
of responsibility by taking advantage of active learning and
peer learning. Although further endeavors are needed to ex-
plore ways to make it more interactive through content de-
sign and technological innovation, it adds distinctive values
to the lecture-based programs. Additionally, future studies
should explore how social learning techniques and commu-
nication technologies can be integrated to maximize their

values for personal development.
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Support of Healthcare Innovation in Japan through the Internship

at a Consulting Firm in the UK and Development of an Online Platform

Rina Maeda *?

To support the healthcare innovation in Japan, the author conducted an internship at a healthcare consult-
ing company in the UK and subsequently carried out a project to develop an online platform for networking
between healthcare ventures and clinicians in Japan. This paper reports the achievements of the internship and
the project. Through the internship, the author aimed to learn about the healthcare innovation system in the
UK, with a view to developing an innovation system in Japan. To achieve this goal, the author engaged in two
healthcare innovation programs and six consulting works for medical technology companies. Through the
works with healthcare ventures, it was suggested that they sought the appropriate clinical partners to achieve
healthcare innovations. Therefore, the author developed a prototype of the membership-based community site,
MION, to promote networking for healthcare innovations. In addition, interviews were conducted with nine
healthcare ventures and clinicians. Through these interviews, the author obtained feedbacks regarding the char-
acteristics of the website, online networking, and advertisement that drive the development of MION. Al-
though the feedbacks implicated the limitation of the online network, MION has the potential to support the

healthcare collaboration if it would clarify the value of online networking.

Keywords : healthcare innovation, internship, online platform

1. Introduction

Recently, the number of cancer patients has been in-
creasing rapidly. To address this global issue, the author has
rescarched on the mnew candidate compound for
chemotherapeutic drugs. The author chemically elucidated
the molecular characteristics of this compound which has
been hypothesized to inhibit the action of the specific mole-
cule involved in cancer development." Furthermore, it has
been reported that this compound had a remarkable anti-
cancer effect in vivo, suggesting that this compound might
act as an cffective chemotherapeutic drug. However, despite
its potential as an anticancer drug, there has been still a gap
between the clinical applications of this compound. This
problem secems to be common to many fundamental re-
searches in Japan, although it has been regarded as impor-
tant to convert the achievement of fundamental researches

into social value. To overcome this situation, it is necessary
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to establish a well-organized support system for the social
application of fundamental researches to accomplish inno-
vation in Japan.

Here, the author engaged in the internship to learn
healthcare innovation support systems in the UK, with the
aim of applying them to the development of a healthcare in-
novation system in Japan. In the UK, especially in Cam-
bridge, the world’s leading universities, healthcare
organizations, and science parks are gathered and this envi-
ronment has encouraged to build a well-organized system
for healthcare innovation. This internship was performed in
Health Enterprise East Ltd. (HEE), a healthcare consulting
company based in Cambridge, from April 2019 to February
2020. During this internship, the author worked on two
healthcare innovation programs and six consulting works
for medical technology ventures.

Through these works with ventures who develop new
medical technology innovations, it was indicated that the
collaboration with clinicians plays a crucial role for them in
the process of innovations, such as in the following steps:
identifying the unmet needs at the clinical sites, getting

feedback on the products from clinicians, and performing



$£98 HIEILE

on clinical trials. Based on this implication, the author has
developed an online platform that provides an opportunity
to promote the collaboration between healthcare ventures
and clinicians. This project aimed to support the develop-
ment and commercialization of innovative technologies in
the healthcare field, leading to the establishment of a
healthcare innovation system in Japan. Through this pro-
ject, the author developed a prototype of the membership-
based community site working as an online platform and
had interviews with nine targeted users to get feedback.
This paper is organized as follows. Chapter 2 describes
the results and implications of the internship in the UK.
Chapter 3 provides the results and implications of the de-
velopment of the online platform. The conclusion of this

paper is presented in Chapter 4.

2. Consulting and innovation management to
medical technology companies in the UK aim-
ing to improve healthcare

2.1 Results of the internship at a consulting firm in the
UK

Health Enterprise East Ltd. (HEE)’is a technology con-
sultancy that specializes in healthcare innovation. They de-
liver technology advisory services and innovation
management to improve healthcare. HEE works with the
NHS (the UK’s public healthcare system), medical technol-
ogy companies, and government organizations to translate
innovative ideas into products and services. HEE can sup-
port at every stage of the product development pathway.

The services offered by HEE are classified into three
sections: MedTech Consulting, Technology Commercializa-
tion, and Funding & Investment (Table 1). During the in-

ternship at HEE, the author has primarily engaged in three

Table 1. Three main services provided by HEE®

Contents

Advising with essential insights,
knowledge, and evidence to suc-
cessfully develop and commer-
cialize health technologies.

MedTech Consulting

Expert advice and practical
hands-on support for NHS and
other public sector organizations
bringing innovative technologies
to market.

Technology
Commercialization

Support to identify, evaluate and
pitch for funding & investment for
the different stages of product
development and commercializa-
tion.

Funding &
Investment
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works: (1) management of SBRI Healthcare Program which
is the UK government-funded program, (2) consulting
works for medical technology companies, and (3) delivering
of MedTech Navigator Program which is the healthcare in-
novation program organized by HEE. The detail of each

work is specified below.
2.1.1 Management of SBRI Healthcare Program
(A) About SBRI Healthcare

Small Business Research Initiative (SBRI) program, one
of the pre-commercial funding programs, has been devel-
oped to support UK’s innovation. This program was de-
signed based on Small Business Innovation Rescarch
(SBIR) program which was a successful innovation program
in the US. SBRI program provides government contracts
for small and medium-sized enterprises (SMEs) to develop
new innovative technologies that address specific policy
problems of cach government organization (Fig. 1).” Imple-
mentation of the program varies widely across public sector

bodies.

=y={
DN
Help to solve

tough challenge

Help to develop
new technology

Government contract

Wpto £1.1m) Business

Government

(Innovators)

organization <
€

Innovative technology

Fig.1. Mechanism of SBRI program?

SBRI management board identifies
the competition themes and defines
challenges supported by AHSNs.

Challenge
Development

Based on Brief writings, applicants submit

Competition etwi
Phase 1 applications.

launch

Phase 1 funded projects are selected by
interview-based assessment.

Phase 1
Assessment

Up to £100,000 for a feasibility study
over 6 months.

Phase 2 funded projects are selected by
interview-based assessment.

Phase 2
Assessment

Up to £1 million for product development
over 12 months.

Completion of projects

Fig.2. Process of SBRI Healthcare program*
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HEE has managed the SBRI Healthcare program,
funded by NHS England to solve healthcare problems, over
many years. SBRI Healthcare is the well-organized and best
role model for SBRI programs from other sectors.* Since
the program was first supported by NHS England in 2013,
£88 million has been funded to total 187 contract awards.
Furthermore, it was estimated that more than £30 million
has been saved for NHS6 and approximately 4.4 million pa-
tients have been benefitted from NHS trials and sales of
SBRI Healthcare projects.” A process of the SBRI
Healthcare program is summarized in Fig. 2.

This program has several key features as follows:

* 100% funded contract.

* Awardee retains all rights about innovation.

* Regular competitions are run twice a year.

* Competition themes and challenges are systematically

identified and defined with support by the regionally-

Health
(AHSNs). AHSNs are small organizations set up by

based  Academic Sciences  Networks
NHS England to spread innovation. There are 15
AHSNSs across England.

* Contracts have two phases to reduce risk and focus
on the best projects.

Potential projects are selected by using interview-based

competition for each phase, rather than relying on paper-

based ranking.

(B) Works for SBRI Healthcare program

As management of SBRI Healthcare, the author (a) at-
tended Phase 2 interview, (b) prepared contract materials,
(c) monitored projects, (d) wrote health economic reports,
and (e¢) summarized the annual survey. Details of each work
are described below. The author was involved in six compe-

titions (SBRI 11-16).

a) Attending the SBRI Healthcare Phase 2 interview as an

observer

As described in Fig. 2, applicants are assessed by a panel
at Phase 1 and Phase 2 through the face-to-face interview
in the SBRI Healthcare program. Phase 2 interviews of
SBRI 15 were held over three days in July 2019. The author
attended two of those days as an observer.

In the Phase 2 interviews, each company presented their
achievement in Phase 1 and the next plan in Phase 2. They
were assessed by panel members, composed of technical,
business, and clinical experts, based on each of the follow-

ing criteria:
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How well the proposed technology meets the Com-
petition brief ?

* To what extent the proposed technology offers clini-
cal benefit (clinical relevance) ?

* How strong the team, including clinical partners and
subcontractors, in particular referring to the delivery
of the milestones relevant to this Phase ?

* To what extent the technology/business has com-
mercial viability and offers value for money ?

As a result of three days of Phase 2 interviews, four
companies were selected as Phase 2 awardees from 13 com-

panies.
b) Preparation of contract materials for Phase 2

After Phase 1 or Phase 2 assessment, a Development
Agreement (Contract) is signed with awarded companies.
At this point, HEE needs to carefully check whether all the
information on contracts is correct, in particular about the
budgets for projects. The author prepared the contract ma-
terials for six Phase 2 awarded companies of SBRI 14.
Based on Phase 2 applications of each company, the author
filled their development work, the milestone of the projects,

costs, and team in the contract materials.
c) Quarterly/Final report evaluation (Project monitoring)

SBRI Healthcare program pays in quarterly installments,
in advance. The first payment is made on the signing of the
contract; subsequent quarterly payments are made after ap-
proval of the previous quarter results. Each SBRI company
submits their quarterly/final reports every thtee months to
inform their quarter achievement. The reports include the
following contents:

* Project Progress & Current Status (e.g. milestone,
outcome, regulatory approval)

* Market Understanding (e.g. route to market, envisag-
ing price, customer)

* Finance (budget, actual costs)

* Collaborations (e.g. subcontractors, clinical engage-
ment)

* Company development & growth (e.g. additional
funding, current revenue)

Based on these reports, HEE completes the evaluation
documents to check their progress, especially whether mile-
stones and costs are in line with the contract. Subsequently,
HEE has the quartetly/final meeting with ecach company to
confirm the next quarterly payment. Generally, HEE visits
the company at Q1 meetings and has telephone meetings at

Q2/Q3, and companies come to HEE for final (Q4)
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meetings. Some Phase 2 companies extend their contracts
without additional funding support, because some mile-
stones, such as work with subcontractors and clinical trials,
tend to be behind the schedule. That is why the timing of
the final report varies from companies even they are
awarded the same competition.

The author completed the evaluation documents and at-
tended the meetings and monitored more than 30 compa-
nies awarded in SBRI 11-15 in total through the SBRI

Healthcare program.
d) Writing health economic reports for Phase 1 companies

In the SBRI Healthcare program, health economic
analysis is provided to all Phase 1 companies. These health
cconomic reports might be useful for each company such as
to promote collaboration with clinicians or subcontractors.
Health economists in Health Enterprise East have been
writing these reports. To support writing health economic
reports for companies of SBRI 16, the author wrote the
part of the background, technology and population, and

commercialization of each project.
e) Summary of the annual survey 2019

An annual survey for contracted companies is con-
ducted through Survey Monkey, an online survey tool, to
evaluate the economic and clinical impact of the SBRI
Healthcare program. The response rate of this survey is
around 50% every year. The following questions are exam-
ples which are asked in this survey:

* Please provide a breakdown of your SBRI Healthcare
funded innovation’s cumulative revenue to date.

* How many patients have used/benefitted from your
SBRI-funded innovation ?

* How many employees have you and/or retained as a
result of SBRI Healthcare funding ?

* Have you managed to secure any additional invest-
ment ?

The author analyzed and summarized the data of the
survey in 2019, and then created the report material to pre-
sent its impact to NHS England, the funding organization
of this program. Some part of the data was also used in

SBRI Healthcare Annual Review.10

2.1.2 Consulting work for medical technology compa-
nies
(A) About MedTech Consulting at HEE

Medtech Consulting team at HEE provides advice and
support for the commercial success of medical technology

companies by delivering the following nine consulting
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services (Table 2). Some consulting works are provided in
collaboration with their valued partners. In the last 3 years,
HEE has supported over 30 SMEs to develop their new

medical technology innovations.

Table 2. Service listing in MedTech Consulting®

Contents

MedTech MARKETS

A methodological
market access
strategy.

approach to
and business

MedTech IP

Managing the Intellectual Prop-
erty inherent in the technology
innovation.

MedTech INSIGHTS

Providing clinical pathway, pro-
curement, and reimbursement
insights.

MedTech CONNECT

Connecting businesses with clini-
cal and technical experts.

MedTech Understanding value proposition,
ECONOMICS economic impact, and pricing.
MedTech Understanding regulatory and
REGULATION certification requirements

MedTech MONEY

Advising on finance options and
securing funding

Providing connectivity analysis

MedTech !

INTEGRATION and solutions to healthcare sys-
tems.

A e St

INNOVATION i

vation programs.

(B) Consulting works

The author has been involved in six consulting projects

at HEE. Each project is detailed below.

a) Business development strategy for cancer pathology tech-

nology

A company developing a cancer pathology technology
approached HEE to identify the potential route to market
and the procurement mechanism in the NHS. The author
contributed to this project by doing the following three
works:

* Identification of commercial laboratories, both public
joint ventures and private subcontractors where NHS
trusts currently outsource pathology services, to find
potential customers of the technology.

* Populating the consultant pathologists in the NHS to
get clinical feedbacks on their technology.

* Identification of future events focusing on NHS pro-

curement that are helpful for the company to get the
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knowledge of NHS procurement strategies.
b) Management of the innovation program in Ireland

The innovation program, similar to the SBRI program,
is managed by the Ireland government organization. Taking
advantage of the experience in the SBRI Healthcare pro-
gram, HEE has been supporting its development. In this
project, the author managed the annual survey 2019 of the
innovation program by engaging in the following three
works:

* Setting up the survey on Survey Monkey.
* Analysis and summarization of the collected data.
* Creation of the report to present the survey result to

the Ireland government organization.
c) Market analysis of the regional anesthesia device

A company developing a regional anesthesia device ap-
proached HEE to gain insight into the global market for re-
gional anesthesia to inform their future regulatory strategy.
The author undertook desk-based market tesearch to esti-
mate the number of regional anesthesia procedures, espe-
cially peripheral nerve blocks, per year in the EU (UK,
Germany, France, etc.), US and Japan markets. The data
was collected from the public database or public academic
papers and the number was extrapolated, where there were

gaps in the publicly available data.
d) Support for securing funding opportunities

A company developing innovative technology for men-
tal health disorders approached HEE to identify potential
appropriate funding opportunities and to produce a strong
funding application. There are a number of different types
of funding for the medical technology sector in the UK.
Among them, the author identified funding opportunities
that were appropriate for their technology and development
stage. Moreover, the author supported to produce an appli-
cation for one of the funding that highlighted as the most

appropriate one.
e) Horizon scanning of innovations

HEE was requested to carry a horizon scan of innova-
tive technology in areas of mental health and cardiovascular
discase. This project aimed to identify unmet needs in these
areas. The author contributed to identifying innovative
technologies through horizon scanning in both two areas.
Subsequently, the author analyzed the features of those
technologies (e.g. usage within the NHS and receiving CE
mark/FDA approval) and also identified the market readi-
ness using the matrix, to classify and break down which in-

novations were on market and were used by the NHS.
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f) Medical staff survey of new bleep system

HEE was approached to evaluate and analyze the new
bleeper system, used for communication between clinicians
in the hospital, by using the logic model. As part of this
evaluation, HEE surveyed to get feedback on the system
from clinicians including senior doctors, junior doctors,
nurses, and allied health professions. This survey aimed to
capture the usefulness of the system for medical staff. The
author worked on the preparation and analysis of this sur-
vey.

* Setting up the survey on Survey Monkey.

* Analysis and summarization of the collected data.

2.1.3 Delivering of MedTech Navigator program
(A) About MedTech Navigator program

HEE has launched a new healthcare innovation pro-
gram, MedTech Navigator program,7 from November

2019. Details of this program are summarized in Table 3.

Table 3. Overview of MedTech Navigator program’

Duration: Nov. 2019 - Oct. 2022 (3 years)

Costs: £1 million, part-funded by European Regional
Development Fund (ERDF)

Purpose: To transfer clinical knowledge and insight to
medical technology companies, including
SMEs, in the East of England.

Activities/ | Through MedTech Navigator program, HEE

Services: provides the following four services to medi-

cal technology companies.

a) Identification of unmet needs

HEE will identify two or three areas of
needs for medical technology in the NHS
every year. Each theme will have a launch
and creative workshop event to explain to
the industry how these unmet needs pro-
vide an opportunity for developing medi-
cal technology.

b) Market insights and validation
For each theme identified above, HEE will
publish white papers to help SMEs clearly
understand the market environment for
their products.

c) MedTech Connect database
HEE will create a searchable online data-
base of clinicians and other NHS
stakeholders willing to collaborate with
the industry. It may help medical technol-
ogy companies to identify clinical
stakeholders and to get their opinion.

d) MedTech Innovation Grants
HEE will provide incentives for SMEs to ac-
cess knowledge experts in the NHS. SMEs
can use grants to carry out early proof of
concept activities for new innovations.
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(B) Works for MedTech Navigator program

In this program, the author worked on writing one of
the white papers (Activity (b) in the above list). HEE pub-
lishes two papers per theme: a health economic report and
a market landscape report. The author wrote the health eco-
nomic paper on respiratory diseases which was selected as
a theme of the first unmet needs workshop event® This re-
port included the patient/healthcare activity data, care path-
way, and the cost burden to the NHS, and mainly focused
on COPD, asthma, and lung cancer among respiratory dis-
cases.

The author also participated in the unmet needs work-
shop event held on 6" February 2020 and supported organ-
izing it (Activity (a) in the above list). In this cvent,
presentations by three clinicians, a brief introduction of the
white papers, and group sessions with clinicians and entre-
prencurs, were provided to identify clinical unmet needs in

the respiratory disease area.

2.2 Implications from the internship at a consult-
ing firm in the UK

Through the internship at Health Enterprise East
(HEE), it was suggested that many medical technology ven-
tures required cooperation with clinicians in the process of
delivering innovations. This suggestion arose from the fol-
lowing three findings:

(1) The author found that the collaboration with clinical
partners and subcontractors was one of the focused
evaluation ctitetia for both the interview-based as-
sessment and the project monitoring in the SBRI
Healthcare program, in addition to the progress of
technology development and commercialization vi-
ability. Furthermore, AHSNs who are the partner-
ship bodies that connect NHS and academic
organizations, local authorities, the third sector, and
industry, were deeply involved in the SBRI

Healthcare program to address unmet health needs.

In this way, this program was designed to facilitate

clinical engagement.

(2) The author identified that some medical technology
companies required clinical feedbacks on their tech-
nologies by working on its support in two projects
among consulting works at HEE, projects (a) and (f)
in 2.1.2 (B).

(3) The feedback from participants of the unmet needs

workshop event, part of MedTech Navigator

75

program, showed that many medical technology
ventures considered this event as helpful because

they could create a network with clinicians.
Therefore, these findings implied that medical technol-
ogy companies need to identify the appropriate clinical part-

ners to achieve healthcare innovations.

3.Building the online platform to promote the
connection between healthcare ventures and
clinicians in Japan

3.1 Results of development of an online platform

Through the project, the prototype of a community site,
Medical Innovation Online Network (MION),” was devel-
oped. Furthermore, interviews with healthcare ventures and
clinicians were performed to obtain feedback on this proto-
type of MION. The details of each work, (1) prototype de-
velopment of the website “MION”, and (2) conducting

interviews to get feedbacks, are described below.

3.1.1 Prototype development of the website “MION”

MION is a membership-based community site where
users can freely exchange their ideas and knowledge for de-
veloping medical products (Fig. 3). Target users of this
website are mainly healthcare venture staff and clinicians.
MION aims to be used for the following purposes:

For healthcare ventures,

* to get feedback on their products from clinicians.
* to find the collaborator for a clinical trial.

For clinicians,

* to get the latest information on medical products.

* to find products that meet the needs at a clinical site.

MION
-Medical Innovation Online Network-

ERR-Fr -2 R L ERNERECRR S FRL.,
ERATRD S oi—on e AT

QOMIONE I}

Fig.3. Homepage of MION website®

i) Development duration
May-October, 2020
ii) Development resources and cost
The prototype was built by using WordPress, a free and

open-source website creation platform. The server was
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borrowed by ORBIO, one of the medical venture compa-
nies, without any cost. Therefore, MION’s website was
constructed under that of ORBIO.
iii) Contents provided by MION

To build a network for promoting the innovation of
medical products, MION provides three contents to its reg-
istered members: MION Post, MION Funding, and MION

Database. Each content is detailed in Table 4.

Table 4. Three contents provided by MION®

Name Details of contents

MION Post | MION Post provides a bulletin board for infor-
mation exchange to support the development
of medical products.

[How to post]

Members can submit and share their ideas/-
information by using the post format. The
format consists of user name, post cate-
gory, target disease, post title, and main
text. Those posts will be reflected on the
MION Post page within 24 hours after their
submission.

[How to browse]
Members can find all posts or categorized
posts on the MION Post page and they can
also leave a comment for each post.

[Categories of posts]
All posts are categorized into the following
five categories: (a) needs/seeds, (b) intel-
lectual property/regulation, (c) clinical tri-
als, (d)funding, and (e) others.

MION MION Funding provides information on fund-
Funding ing sources, such as grants and business con-
tests. Each information is categorized and
posted as (a) public grants, (b) private grants,
(c) bank grants, (d) business contests, and (e)
others.

MION MION Database provides information on regis-
Database | tered healthcare ventures and clinicians. The
information consists of user name, affiliation,
position, and specialty. Members can individu-
ally contact registered users via MION. Posting
the information on the MION Database is op-
tional.

3.1.2 Conducting interviews to get feedback

The author conducted interviews with healthcare ven-
ture staff and clinicians to gain feedbacks on the MION
website for its improvement.

i) Implementation duration

September 15 - September 28, 2020
ii) Location

Online (Zoom/Google Meet) or face-to-face (in Kyoto
city)

iii) Interviewee
The author had interviews with 9 people in total.

* Five people were from healthcare ventures (two were

from the same company)
* Four people were clinicians with an additional posi-

tion related to healthcare ventures.
iv) The contents of interviews

* Questions
The author asked questions about their companies/-
products, fundraising, and current clinical collaboration/-
network, etc. Interviews with those who gave the
permission will be posted as an article on the MION
homepage.
* Feedbacks for improving MION

The author got the comments for improving the MION
website. These feedbacks were categorized into (a) charac-
tetistics/values of the website, (b) online networking, and
(c) advertisement. Some feedbacks are demonstrated below.

(a) Characteristics/values of the website

— MION should promote private conversations be-
tween early- and later-stage ventures for sharing
their experiences. Healthcare ventures have a lot of
experiences that would be beneficial to share with
others, such as how they achieved fundraise and
how they found collaborators. However, these ex-
periences can be difficult to talk in the open due to
conflict of interest and confidentiality. Therefore,
MION would be a distinctive website if it can pro-
vide an online platform where ventures can closely
exchange information based on their experiences.

—MION could be a useful website to encourage col-
laborative researches by sharing information about
venture companies doing a niche business with cli-
nicians.

—MION should reinforce “MION Funding” page to
create a unique website because there are already
websites for matching needs and seeds. In particu-
lar, information on university venture capitals and
crowdfunding should be added to increase the we
bsite’s value.

(b) Online networking

—MION should secure confidentiality and reliability
online, which are significant for networking in
medical innovation.

— Since forming a network is crucial for early-stage
ventures, online communication on MION website
should be an entry point to lead face-to-face com-
munications.

— MION can create an opportunity for healthcare
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ventures to join the network within MION as well
as outside of MION by introducing venture sup-
port organizations.

— Since many entreprencurs in the healthcare field
often have a reliable connection, the support of
networking is not enough for success. On the other
hand, they don’t have enough know-how regarding
to management, which would require personal sup-
port. MION need to make clear what it offers as
personal support.

(c) Advertisement
—MION should be displayed in the upper level by the

search engine to be known to a variety of people.

3.2 Implications from the development of an on-
line platform

The author developed a prototype of the community
site, MION, to form a clinical network, and got feedback
from interviews with targeted users. Their feedbacks indi-
cated that there was a limitation of online networks in terms
of promoting the collaboration between healthcare ventures
and clinicians. This was due to the lack of reliability. Many
interviewees answered that the reliability, which was crucial
for the networks in medical innovation, could be lost on-
line. Accordingly, it was implied that MION should under-
stand its limitation and clarified what MION can provide

online.

4. Conclusion

During the internship at Health Enterprise East (HEE)
in Cambridge, the author worked on the management of
two healthcare innovation programs and six consulting
works for medical technology companies. The author has
understood the management system of healthcare innova-
tion programs in the UK and the way in which medical
technology ventures access the UK’s healthcare system. In
addition, the author has successfully conducted the manage-
ment of innovation programs, the development of business
strategies, market analysis, identification of funding oppor-
tunities, horizon scanning, and the evaluation of products,
which are required for consulting works. The findings from
these works were indicated that the cooperation between
healthcare ventures and clinicians was essential for deliver-
ing innovations.

In accord with this implication, the prototype of a

membership-based community site, MION, was developed
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to promote the connection between healthcare ventures
and clinicians. MION provides an online bulletin board for
free discussion, information about funding, and information
about registered members to promote the innovation of
medical products. Furthermore, interviews were conducted
with nine people who were healthcare venture members
and clinicians. Through interviews, the author obtained
feedbacks to improve the MION website. These feedbacks
were implied that the author should make clear the value of
the online network provided by MION. Further improve-
ments of the MION website based on these feedbacks are
expected to promote the collaboration between healthcare
ventures and clinicians, which leads to healthcare innova-

tion.
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Practical research on the prevention of international tax avoidance

Tembo Nakamoto*®

Abstract The international community suffers from international tax avoidance, which is a global issue that re-

sults from each state pursuing its own interest. At first, we investigate processes to create international rules

as a way to adjust each state's interest. Then, we examine the potential to apply blockchain technology to the

exchange of tax-related information as a way to solve global issues with the least damage to sovereignty. Our

study suggests that both creating international rules and applying new technology help solve international tax

avoidance to be a certain extent.

Keywords : human survival studies, practical research, international policy process, international information

exchange, blockchain

1. Introduction

Human existence is threatened by global issues, such as
warming and infectious diseases. The international commu-
nity has dealt with them but still struggles with overcoming
them. The thing that makes it difficult to solve them is the
limitation inherent in the sovereign state system, which
originated from the Westphalia treaty concluded in 1964, as
well as various factors that are intricate among them.

Issues spread around the globe, being irrelevant with
borders. Nevertheless, measures against them need to be
implemented by ecach state divided by borders, under the
sovereign state system in which each state has exclusive
power over its territory. The geographic scope in which is-
sues occur does not correspond with the geographic unit in
which measures against them are implemented. As a result,
even though the international community faces the same is-
sues, cach state takes different actions, pursuing its own in-
terest. Such actions allow global issues to remain unsolved,
which continuously harms the benefits of the international
community.

Its typical example is global warming. A gas of carbon
dioxide spreads without considering borders set by humans
and makes the entire earth warm. However, humans imple-
ment measures against warming from state to state divided

by borders under the sovereign state system. Even if some
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states continue to emit much carbon dioxide, any states do
not have a right to directly regulate their emission. As a re-
sult, the earth’s temperature rises as its global emission in-
creases, and people on the carth continue to suffer from
abnormal weather caused by warming.

Each state’s pursuit of its own interest not only makes
it challenging to solve global issues, such as global warming.
It also brings about new global issues to the international
community. One of its examples is international tax avoid-
ance. FBach state pursues its own interest and designs its tax
rules, which leads to generating opportunities to avoid taxa-
tion. Some taxpayers avoid their tax payments they should
incur by enjoying harmful preferential tax regimes offered
by states with lower taxes, so-called tax havens, and exploit-
ing inconsistencies of tax rules among states.

These taxpayers’ behaviors harm the welfare of the en-
tire international community by depriving governments of
tax revenue. Due to tax avoidance, it is estimated that gov-
ernments worldwide annually lose no less than 500 billion
USD in corporate tax revenue alone.”In particular, devel-
oping countries lose it, the size of which is roughly equal to
that of foreign aid they receive from developed countries.
As tax revenue is the most important financial resource to
deliver public service, tax avoidance virtually prevents peo-
ple living in developing countries from accessing essential
public goods in developing countries, such as roads and
education.

Moreover, tax avoidance also damages the welfare of

the world by distorting competition among companies. Tax
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payments sometimes differ significantly between multina-
tional and domestic companies, even though they raise
similar amounts of profits from close businesses in the
same state. The former is able to exploit opportunities to
avoid tax payments because it has bases in states with lower
taxes. However, the latter cannot exploit them because they
do not have such bases. Unsound competition brought
about by tax avoidance results in harm to the welfare of the
world economy.

Although opportunities to avoid tax payments, such as
harmful preferential tax regimes and inconsistencies of tax
rules, already existed before, it was after the 1990s that
many governments recognized international tax avoidance
as a global issue. Until then, it was not easy for taxpayers to
utilize these opportunities. However, the remarkable devel-
opment of information technology transformed such a
situation. More taxpayers have been able to conduct their
businesses overseas without physical existence. In addition,
the major source of business profits has changed from tan-
gible assets, such as factories, which are difficult to transfer
overseas, to intangible assets, such as data, which are casy
to transfer overseas. As a result, taxpayers can casily ma-
nipulate their cross-border transactions artificially to avoid
their global tax payments.

As it is expected that information technology continues
to develop, it is predicted that the issue of international tax
avoidance gets more and more serious. The international
community needs to promptly eliminate opportunities to
avoid tax payments for cross-border transactions. In fact,
international tax avoidance has been analyzed by previous
studies, mainly in law and economics. In legal studies,
scholars have mainly considered the definition of tax avoid-
ance and legal means to deny attempts to avoid taxes. In
economics, researchers have been interested in taxpayers’
incentives to avoid taxes.

Unlike these previous studies, we seck to find solutions
to international tax avoidance under the assumption that in-
ternational tax avoidance results from cach state pursuing
its own interest. In particular, this article focuses on interna-
tional policy processes and the new technology of
blockchain as a way to adjust the interest of each country.

In Section 2, we analyze processes to create interna-
tional rules that adjust cach state’s interest. Although taxa-
tion is one of the policy areas in which national interests
crash, international debates have not been studied as much
as trade or environmental issues. As an example of interna-

tional policy processes, we investigate the BEPS project,
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which was launched by the OECD and G20 in 2013 to
climinate opportunities for international tax avoidance.
Through this investigation, we consider how the interna-
tional community can produce international standards to ef-
fectively solve global issues under the sovereign state
system.

Section 3 examines how new technology can help each
state adjust its interest with other states. In order to impose
taxes on multinational companies adequately, governments
have started exchanging their tax-related information with
others. However, it is pointed out that the risk of harming
data sovereignty may be inherent in such an exchange. We
consider the way to solve global issues with the least dam-
age to sovereignty by the use of blockchain. This new tech-
nology is expected to improve the efficiency of tax
administration, but previous studies seldom consider how it
is helpful in terms of data sovereignty. By examining the use
of blockchain to exchange tax-related information among
states, we clarify the potential and limitation of new tech-
nology in taxation.

Section 4 summarizes this article.

2. Processes to create international rules

We study processes that generate international rules as a
practical study that aims to propose effective measures to
prevent international tax avoidance from the aspect of rules.
At first, we introduce academic research that leads to this
practical research and the issue dealt with. Then, we de-
scribe how this research was carried out and what outcome

is obtained. Finally, we summarize this section.

2.1 Background As academic research, we attempted to
unveil structures hidden in the international tax system that
create opportunities for international tax avoidance. Our re-
search revealed that the international tax system had hub-
and-spoke structures and opportunities to avoid taxes might
spread to the entire system through the hubs, which implies
that making all hubs ineffective is inevitable for preventing
international tax avoidance behaviors.”

Then, in order to consider what rules could effectively
regulate tax avoidance behaviors, we focused on a specific
scheme that minimizes tax payments for global operations
by diverting cross-border investment. Our study found cer-
tain tendencies among firms involved in diverted cross-
border investment motivated by tax avoidance behaviors.
Those firms are often registered as mainly engaging activi-

ties that do not require significant physical presence, such as
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finance, insurance, administrative or professional services,
and wholesale or retail activities. More firms are located in
the UK, Singapore, Ireland, and Spain than in the rest of
the world. These results suggest that stipulations targeting
specific sectors may effectively regulate tax avoidance be-

haviors.?

2.2 Issue On the basis of this academic research, we
concluded that it is desirable that all countries and territo-
ries implement rules that target the aforementioned sectors
to combat international tax avoidance effectively. However,
under the sovereign state system, where cach state is in an
cqual position, it is usually challenging to establish interna-
tional rules and have all states implement them, especially
policy areas that affect national interests directly, such as
taxation.

Considering the implementation of any solutions de-
duced from academic research into the real international
community, it is necessary to understand current processes
on which international rules are shaped and agreed upon by
governments. We analyzed how rules are established in the
international tax arena as practical research that considers
practical issues arising from the social implementation of
academic rescarch results. As taxation is a policy area
closely related to sovereignty, it has historically been chal-
lenging for governments to agree with international rules.
Concerning the regulation of tax avoidance behaviors, there
is usually a considerable difference of opinion between in-
dustrialized countries and low-tax countries or territories.
The former expects to increase its tax revenue, while the
latter often has few large industries and wants to attract for-
cign capital. This difference has brought less progress of de-

bates in international taxation.

2.3 Research We studied processes in establishing inter-
national tax rules as practical research that considers practi-
cal issues arising from the social implementation of
academic rescarch results. Fields, such as international po-
litical economy and global governance, have studied inter-
national policy processes. However, they have paid less
attention to tax matters, which is a sensitive policy area to
national interests, than environmental and trade ones.

Our study investigates the Base Erosion and Profit
Shifting (BEPS) project, which the Organisation for Eco-
nomic and Co-Development (OECD) and G20 launched in
2013 and aimed to reshape existing international tax rules to

prevent international tax avoidance, as an example in which
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the international community implements countermeasures
against a global issue under the sovereign state system.

In order to look into international debates in the pro-
ject, we conducted an overseas internship and PBR, which
are part of GSAIS curriculums, as well as investigated the
literature. GSAIS helps its students obtain funding and find
overseas institutions for an internship to make practical re-
search substantial. For the same reason, GSAIS also re-
quires them to involve those from industrial and
governmental sectors and lunch their project related to the
social implementation of their academic research results as
PBR.

Our overseas internship was carried out at the Centre
for Tax Policy and Administration, the OECD, for six
months, under the financial support of the Japan Public-
Private Partnership Student Study Abroad Program. The
destination is best for our practical research because it has
played an essential role in establishing international taxation
rules since the end of World War II and takes the BEPS
project initiative now. As the first Japanese, we were as-
signed to the Tax Policy and Statistics, which is an interdis-
ciplinary division comprising economists, statisticians,
policy analysts, and lawyers to provide tax policy analysis
and recommendations to governments and the international
community.

In order to make our understanding deeper about proc-

esses for establishing international tax rules, we also organ-
ized a student workshop that invited Dr. Tibor Hanappi,
who is an economist and in charge of the BEPS project and
discussions as to the taxation of the digital economy at the
OECD. He gave us a lecture titled “Multilateralism in
Global Tax Policy: the Role of the OECD” and explained
how the OECD take the initiative in the project and discus-
sions.
2.4 Findings We analyzed processes for reshaping inter-
national tax rules in the BEPS project on the basis of litera-
ture review, our overseas internship, and a workshop hold
as PBR. Then, we summarized that it requires four elements
to establish effective international tax rules under the sover-
cign state system. These are (1) impartial and scientific re-
search, (2) involvement of all countries and territories, (3)
feasibility and legitimacy, and (4) measures to make rules ef-
fective. We describe why these elements are essential for in-
ternational debates by citing the BEPS project and mention
issues that are remained even if these are fulfilled.

2.4.1 Impartial and scientific research It is important
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for acquiring supports from many governments to propose
a solution from a neutral position. An impartial and scien-
tific approach effectively makes proposed solutions politi-
cally neutral. In the OECD, its staff, such as economists,
statisticians, policy analysts, and lawyers, collect and analyze
data to find policy issues and seck solutions. The same thing
is applied for the BEPS project, which set measuring and
monitoring BEPS, that is international tax avoidance, as Ac-
tion 11. The organisation has dealt with the development of
its method. In our student workshop, Dr. Hanappi also em-
phasized that international organizations are expected to
conduct objective and neutral analyses to the international
community.

During our overseas internship, we were involved in
this measurement and monitoring of BEPS, which were
used to grasp the present situation correctly and seck how
international tax rules were reshaped to combat interna-
tional tax avoidance. For instance, we evaluated how mean-
ingful to preventing tax treaty abuse proposed
countermeasures would be. The data from Country-by-
Country Reporting (CbCR) were used to draw a big picture
of worldwide corporate taxes. Moreover, we were engaged
in the estimation of tax revenue driven from proposals. Its
result seemed to be reflected in the thresholds of Pillar I
proposed by the OECD, which suggests that the OECD
considers the impartial and scientific approach seriously
when examining solutions to global issues.

This impartial and scientific approach was taken in the
international tax arena before, which successfully led the in-
ternational community into reaching an agreement and es-
tablishing international tax principles. During the 1920s,
international double taxation got to be recognized as a se-
vere global issue as the trade volume increased. Taxes were
imposed on the same profits generated from cross-border
transactions by multiple countries, which hindered people
from carrying on international business. Governments rec-
ognized that they needed to adjust their powers to tax each
other to avoid international double taxation. However, it
was expected to be challenging for them to reach an agree-
ment because national interests differed depending on
countries. In order to find a solution acceptable for govern-
ments with different interests, the impartial and scientific
approach was taken by the League of Nations, which played
a central role in the international tax arena in those days.”
It asked four prominent economists to seck a reasonable
solution from the viewpoint of economics. This solution

has become a foundation of the current international tax
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system.

2.4.2 Involvement of all countries and territories The
BEPS project is distinctive from other projects launched by
the OECD in terms of involving non-member countries
and regions in its discussion. It has another framework
called inclusive flamework, where all jurisdictions partici-
pate in discussions on an equal footing and decisions are
made consensus-based. Currently, 137 non-member coun-
tries and regions participate in it as well as 37 member
countries. This inclusiveness results in encouraging all juris-
dictions to commit themselves to making the decisions ulti-
mately reached effective.

Contrarily, an attempt to solve a global issue in interna-

tional taxation resulted in a failure due to a lack of inclusive-
ness. The OECD launched a project to deal with tax
competition and published a report titled “Harmful Tax
Competition-An Emerging Global Issue” in 1998, which at-
tempted to clarify tax reduction measures that lead to unde-
sirable tax competitions by legal analysis. Although it
attempted to seck a solution to tax competition by a scien-
tific approach, the project finally came to a standstill mainly
because it gave rise to opposition from some nations."” Tt
was criticized for picking on developing jurisdictions. The
problem was that the place to discuss did not include all
countries and regions. As the OECD launched the project,
its member countries had a place to discuss and evaluate
their taxation mutually. However, non-member countries
that were assessed as adopting undesirable tax breaks were
just listed up and requested to amend them, which appeared
as if the OECD did not give opportunities to express their
opinions.
2.4.3 Feasibility and Legitimacy  Third, feasibility and
legitimacy of solutions are key to having governments ac-
cept them as international rules. It is important for legiti-
macy to provoke and take international debates, especially
in policy areas sensitive to national interests. The OECD
organized a ministerial conference titled “A Borderless
World: Realising the Potential of Global Electronic Com
merce” in Ottawa, Canada, which led to the Ottawa Taxa-
tion Framework Conditions in an area of international taxa-
tion. Various stakeholders have already been involved in
discussions held in the OECD, which leads to enhancing its
legitimacy.

Morteover, however ideal and rational an idea of a solu-
tion is, it does not make sense for governments if it could
not be enforced in real situations. As taxation has many

technical matters, it is essential to implement those
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international rules and raise revenue. The OECD aims to
make solutions generated from their discussions feasible
and legitimate by involving all relative actors, such as gov-
ernments, academia, practitioners, activists through work-
shops, conferences, and public consultations. For instance,
in discussions on the taxation of the digital economy, even
though governments share an idea of taxing digitalized busi-
ness models, it is challenging to agree on how tax amount
is calculated collect by each government. The OECD’s pro-
posal inspired by a value-added tax in Europe!"is an out-
come of discussions involving various actors.
2.4.4 Measures to make rules effective =~ The OECD
plays a central role in establishing international rules, but it
is cach government that follows these rules in real society.
In addition, rules presented by the organisation usually do
not have legal binding force. It is meaningless as solutions
to global issues if some countries or regions do not follow
them. The OECD has several measures to make interna-
tional rules at the organisation effective.
2.4.4.1 Support for implementation The OECD has a
system to assist countries in implementing the standards ef-
fectively. Especially for countries with the limited adminis-
trative capacity to implement the rules, the OECD offers
beneficial e-learning programs, training workshops, and im-
plementation toolkits in cooperation with other interna-
tional organizations.

2.4.4.2 Peer review and multilateral surveillance The
OECD encourages countries to voluntarily monitor each
other to check whether member countries are appropriately
following adopted standards and guidance. These peer re-
views make the OECD standards and guidance, which oth-
erwise have no binding force, influential within the
international community.
2.4.4.3 Final method It can be assumed that some
countries or regions continue to offer opportunities to
avoid taxes of any other country, regardless of new interna-
tional rules to combat tax avoidance behaviors, peer review,
and multilateral surveillance. Other countries cannot force
them not to provide such opportunities under the sovereign
state system, where ecach country is equal. In order to pre-
vent such a situation, the organization proposes an epoch-
making measure to allow other countries or regions to tax
instead of those offering the opportunities. When some
countries or regions do not impose a tax on profits at an
appropriate level, instead of them, other countries or re-
gions can impose a tax on the profits up to a level set by a

new international rule. It is expected that this measure
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overcomes an issue generated from sovereignty.

However, fulfilling these four points does not mean
that all countries and regions always reach an agreement. In
fact, the discussion on the taxation of the digital economy,
which takes over the BEPS project, has come to a deadlock
because the United States expresses concern on the discus-
sions in addition to the prevalence of infection. It seems
that opposition and lobbing of the US multinationals are
behind this disagree of the US government.”) It is said that
multinationals actively lobby and provide funds to have in-
ternational rules more favorable to them. It is necessary to
consider capitals, such as multinationals, as major players in

the process of shaping international rules."”

2.5 Summary  We consider how the international com-
munity should implement countermeasures against global
issues under the sovereign state system. Objective and neu-
tral analyses are vital to solving global issues. An approach
of “no country or region will be left behind” is essential for
multilateral cooperation. Feasibility and legitimacy are re-
quired to lead international debates. Several measures make
international rules effective, even though they do not have

legal binding force.

3. Possibility of new technology

We study the application of blockchain technology in

the safe exchange of tax-related information among coun-
tries and regions as a practical study that aims to propose
effective measures to prevent international tax avoidance
from the aspect of administration.
3.1 Background In many countries, taxpayers calculate
their tax amount by themselves and voluntarily pay it to the
national treasury.™” In order to ensure all taxpayers appro-
priately make tax payments, the tax administration collects
transaction information from some taxpayers and investi-
gates whether taxpayers calculate their tax amounts cor-
rectly. For instance, fraud such as tax evasion would be
suspected if information obtained from a taxpayer does not
match that of its business partners.

Information about taxpayers is also useful for measur-
ing the level of probability that they are engaged in interna-
tional tax avoidance behaviors. The UK parliament and US
Congress investigated some multinationals and unveiled
that they had used a small part of their affiliates and mini-
mized their tax payments. On the basis of their findings, we

made a model that uses ownership information among
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multinational affiliates and detects those that are key for
their tax planning with a certain validity."”

The acquisition of information by tax administration is
indispensable for preventing tax evasion and international
tax avoidance. Before, tax administration could obtain in-
formation from taxpayers relatively with ease because their
business partners were often in the same country as them.
However, with the increase in foreign transactions due to
cconomic globalization, tax-related information confirms
that appropriate tax payment is often in foreign countries.
The tax administration has become more challenging to ob-
tain such information because it is usually not allowed to
obtain tax-related information in foreign countries due to
sovereignty, even if domestic taxpayer’s affiliates hold it.

In order to overcome the challenge of access to tax-
related information in other countries, the international
community has created an environment in which authorities
can exchange information with foreign authorities. As a
legal framework, the OECD model tax treaty drafted in
1963 provided provisions for information exchange, and
the Mutual Administrative Assistance Treaty for Tax Ad-
ministration, which enables information exchange between
participating countries, came into effect in 2013. In addi-
tion, as an international information system, the OECD
launched the Common Transmission System (CTS) in 2017,
allowing authorities to exchange tax information with those

in other countries safely (Fig. 1).
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Fig. 1. Schematic chart of the cross-border ex-
change of tax-related information through
the Common Transmission System.

3.2 Issue The international exchange of tax information
between authorities has steadily developed. However, the
protection of taxpayer rights in the exchange has not re-
ceived much attention. Tax information should be treated

with caution because it generally contains personal informa-

. . 15
tion and business secrets."” In recent years, governments
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have been actively discussed the handling of personal infor-
mation by companies from the perspective of data sover-
cignty."” Given these matters, the rights of taxpayers in the
exchange should be considered more.

Regarding the handling of personal information by
companies, the European Union enforced General Data
Protection Regulation in 2017, which protects the individual
right to control data about themselves. From 2018, govern-
ments have been discussed the rules regarding bring out
customer information of the country in the World Trade
Organization. In contrast, most legal frameworks for ex-
changing tax-related information with foreign authorities do
not provide provisions to directly protect taxpayers’ rights.
Currently, taxpayer rights in the exchange are legally pro-
tected by the domestic legislation of authorities that re-
ceived information and technically protected by the CTS
that confirms the exchange is in line with international pro-
tocols.

However, it is not desirable that the protection of taxpay
ers’ rights in the exchange is left to the domestic legislation
of a country that receives information because the level of
requiring the tax administration to protect taxpayers’ rights
in handling tax-related information differs from country to
country."” The differences in the protection level may result
in damaging taxpayers’ trust in the tax administration and
hinder their voluntary compliance because taxpayers gener-
ally trust the tax administration to handle their information
securely under their domestic legislation and provide the
information to the administration."” Nevertheless, taxpay-
ers cannot expect the same protection level as their domes-
tic legislation once their information is provided to foreign
authorities by their authorities. In addition, taxpayers usu-
ally do not even have the opportunity to know whether
their information is provided to foreign authorities because
the information exchange process takes place just between
authorities. Under such a situation, taxpayers naturally fear
that foreign authorities might abuse their information and
hesitate voluntarily to provide accurate information to their
authority. In fact, the business community has already been
concerned about ensuring their information confidentiality

" Due to

when it is exchanged with foreign authorities.
such a concern, some tax authorities also might be reluctant
to exchange their information with foreign authorities.

3.3 Research In this study, we focus on exchanging tax-
related information for the appropriate imposition of cor-
porate  tax

, although the application of blockchain



technology has been considered for various taxes, such as
consumption and payroll taxes. ®*" Currently, tax authori-
ties aim to overcome difficult access to information over-
secas by exchanging information ecach authority collects
within its border with foreign authorities. However, such an
approach of a centralized legal framework and information
exchange system is not perfect in protecting taxpayers’
rights, as we mentioned above. We examined whether the
difficult access issue could be solved by applying blockchain
technology, which realizes a decentralized information man-
agement system. The technology might enable taxpayers to
keep their information rather than submit and leave their
information to local authorities.

This study is carried out as PBR, part of the GSAIS cur-
riculum. We surveyed the literature, related patents with the
cooperation of Ms. Yoshikawa Emi and Ms. Liz Chien, who
are experts of Ripple Inc., with which the innovation center
of Kyoto University forms a partnership for studying the
application of blockchain technology to solve global issues.

Blockchain is a distributed ledger technology that
mainly consists of four fundamental technologies: peer-to-
peer network, consensus algorithm, hash function, and digi-
tal signature. Its application to virtual currencies attracts
much attention as the volume of its transactions increases
year by year. Considering that blockchain is a ledger tech-
nology, it is expected that the technology will potentially be
applied in various situations as well as finance. Compared to
existing centralized information recording systems, it is
sometimes pointed out that it has more technical restric-
tions such as processing speed. However, it can synchronize
data among different nodes, which leads to transparency,

immutability, and data correctness.™

3.4 Findings We consider that multinationals use
blockchain to keep documents for their intra-group transac-
tions (Fig. 2). There are three reasons we deal with intra-
group transactions rather than inter-firm transactions. The
first reason is that intra-transactions usually have a higher
risk for tax planning than inter-firm transactions because
multinationals can manipulate transaction prices to shift
their profits to lower tax rate countries or regions. The sec-
ond reason is that it is easier to apply blockchain technology
to intra-firm transactions than inter-firm transactions be-
cause firms often use the same system as other firms within
the same multinational group. The third reason is that firms
are usually unwilling to share their transaction information

with other companies, even the companies are their
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suppliers or customers.

In order to prevent tax avoidance, multinationals are re-
quired to document intra-firm transaction information.
Practically, each affiliate involved in transactions prepare
documents and store them now. On request, cach affiliate
submits documents to its local authorities. Our proposal is
for each affiliate to record these documents on the
blockchain rather than keep them physically, and when
authorities request documents, multinationals grant access
to authorities. What information the authorities have ac-
cessed is recorded on a separate blockchain. In the past, it
was unclear how authorities handle tax-related information
once it was submitted to them. However, with blockchain
technology, taxpayers have a chance to know by looking at
access records, and each authority could access information
when necessary.

Given that blockchain technology enables nodes among
a network to synchronize their data, it also benefits multina-
tionals as taxpayers. There are no discrepancies in transac-
tion information within groups. In order to measure the risk
of international tax avoidance, multinationals are now re-
quired to submit their entire group operations to local
authorities responding to the BEPS project. However, such
preparation becomes less costly because they have not nec-
essarily grasped all transactions within their groups. If they
use blockchain to record their intra-transaction, the infor-
mation can be shared synchronously among affiliates, which
allows their headquarters to immediately grasp transactions.
In addition, blockchain would help avoid inconsistency of
information among affiliates. It is expected that reliable
documents about intra-transactions will be stored in a
timely and low-cost manner.

On the other hand, several issues remain for the appli-

cation. The first is legal approval. As mentioned above, leg-
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Fig. 2. Schematic chart of documentation for intra-
transactions that uses blockchain technology.
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islation in many countries requires multinationals to prepare
and store documents for intra-firm transactions. It is neces-
sary to consider whether it legally satisfies the requirements
to store documents on the blockchain are.

The second is the standardization of documentation for
intra-firm transactions. If the style of content of required
documents differs depending on countries, multinationals
need to keep information on the blockchain that can meet
all standards, which requires a high compliance cost. In the
BEPS project, part of the transfer pricing documents has
been standardized. Further progress is expected.

3.5 Summary Itis considered that how blockchain tech-
nology potentially prevents improper tax behaviors. Focus-
ing on the exchange of tax-related information among
governments, we review the literature and patents to con-
sider the application of blockchain technology to the inter-
national tax system. As a result, the technology is likely to
improve taxpayers’ rights in the exchange, but it is still nec-
essary to carefully consider some issues, such as legal ap-

proval and standardization of documents.

4. Conclusion

The international community suffers from various global is-
sues. Under the sovereign state system, the geographic
sphere where phenomena spread is asymmetric with that
where responses are conducted, which makes it more chal-
lenging to solve global issues. Each state’s pursuit of its
own interest brings about new global issues of international
tax avoidance.

We have sought to find solutions to international tax
avoidance under the assumption that international tax
avoidance results from each state pursuing its own interest.
HEspecially, this article focuses on international policy proc-
esses and the new technology of blockchain as a way to ad-
just the interest of each country.

Section 2 has looked into processes to create interna-
tional rules. We have found that four elements are impor-
tant for shaping international rules to obtain support from
many governments. The first element is that objective and
neutral analyses are vital to solving global issues. The sec-
ond one is that an approach of “no country or region will
be left behind” is essential for multilateral cooperation. The
third one is that feasibility and legitimacy are required to
lead international debates. The last one is that several meas-
ures make international rules effective, even though they do

not have a legal binding force.
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Section 3 has dealt with the potential of new technol-
ogy. We have focused on blockchain and found that
blockchain technology is likely to improve taxpayers’ rights
in the exchange because taxpayers can keep their tax-related
information at the same time when they can cooperate with
tax authorities without submitting the information. How-
ever, we have also realized that it is still necessary to care-
fully consider some issues, such as legal approval and
standardization of documents.

In this article, we examined processes to create interna-
tional rules and the potential of new technology. Our study
suggests that both creating international rules and applying
new technology help solve international tax avoidance to be

a certain extent.
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Development research for advanced Analysis technology

for Batteries and Fuel Cells
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Abstract Fuel cells and batteries have a wide range of applications in transportation, stationary systems,
mobile phones and portable devices. In this study, I take part in the advanced technology development for the
interface analysis supposed to use on all solid lithium battery include electrochemical test system in controlling
temperature and humidity, glovebox for rigorous low humidity and oxygen condition, TEM, SEM, Raman and
many other analysis methods. Through the interface analysis of the all solid batteries, it is possible to under-
stand the mechanism and find ways to improve the performance or lower the cost. I've also held a special web
symposium, which could be opportunity to consider the full spectrum of sustainable secondary batteries and
fuel cells from performance development to manufacturing and application. I invited senior researchers from
AIST and Nissan ARC, gave lectures about the advanced materials of new potassium ion batteries and ad-
vanced analysis methods applied on fuel cell and lithium-ion batteries. Batteries and fuel cells mainly based
on lithium or other noble metals and will continue lead the march towards radical alteration spurred by demand
of high energy and power densities for automotive, electronic, back-up and renewable energy storage applica-
tions. For even greater market penetration, the costs of the batteries and fuel cells have to come down, perform-
ance and reliability will have to be improved, safety issues need to be tackled and sustainability must be

ensured.

Keywords : Fuel cell; Lithium ion battery; all solid battery; Potassium battery; Interface analysis

1. Introduction

During a 6-month working, I completed my oversea in-
ternship as my doctoral studies in Graduate School of Ad-
vanced Integrated Studies in Human Survivability at Kyoto
University in the Nissan ARC, LTD (Nissan Analysis and
Rescarch Center), an analysis company with unique starting
point from an automotive company which process many
advanced analysis technology initiated numerous scientific,
engineering, and manufacturing breakthroughs. The intern-
ship period is from 8" August 2019 to 7" February, 2020.
During the internship I learned how to working cooperated
on the analysis and research development. I could corre-
spondence with the service demand and problems during
the research development independently. It was a special
experience for me to working in a professional analysis

technology company which process multi analysis methods

a) Correspondence to: Chen Liu.
E-mail: hedycher@gmail.com

*  Graduate School of Advanced Integrated Studies in Human
Survivability (Shishu-Kan), Kyoto University, Nakaadachi-
cho, Yoshida, Sakyo-ku, Kyoto 606-83006, Japan

88

and facilities handle with profession person. I've took part
in the advanced technology development for the interface
analysis supposed to use on all-solid-battery. I was assisted
to custom the analysis service for the other companies, or-
ganizations and nation department, work as the main analy-
sis member during the test phase. I was also take part in the
discussion for building project on the analysis service.

Base on the connection with oversea internship com-
pany Nissan ARC, I invited my supervisor Dr. Imai, head
of Device Analysis Department to take part in the sympo-
sium to give a lecture. As a senior researcher he has exten-
sive experience about the development and analysis on the
lithium-ion batteries and fuel cells. Thanks for the connec-
tion with Dr. Imai during the internship, he’s willing to par-
ticipate in the symposium and give a lecture about the
recent progress for the analysis methods on lithium-ion bat-
teries and fuel cells.

I also connected previous Uchimoto laboratory member
Dr. Masese, who already work as a member of Department

of energy and Environment in The National Institute of
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Advanced Industrial Science and Technology (AIST) to
take part in the symposium and give a lecture. He’s willing
to give a lecture about the newly development about the ad-
vanced potassium-ion battery in AIST.

I built up the Zoom meeting platform and organized
symposium, invited students from Uchimoto laboratory and
GASIS. For better understanding about this study and
working content, the background knowledge will be intro-

duced in next chapter.

2. Materials Development for Batteries and Fuel
Cell

Energy storage and conversion with high efficiency and
cleanliness have a great effect on the sustainable develop-
ment of world economics and ecology. To replace the tradi-
tional fossil fuels, batteries and fuel cells applied for
clectrochemical energy storage and generation of energy in
many fields"? Chemical enetgy could convert directly into
clectricity by reduction and oxidation reactions that occur at
the anode and cathode of theses electrochemical cells. Fuel
cell and batteries have a wide range application in transpor-
tation, stationary systems, mobile phones and portable de-
vices. Fuel cells produce electricity directly, and as a result
have higher energy conversion efficiencies than do combus-
tion engines’. Due to the high fuel efficiency and reduce the
consumption of hydrocarbon-based fuels, resulting in lower
CO2 emissions, second batteries and fuel cells, have a high
potential for reducing greenhouse gas emissions and could
one day replace, partly, fossil-fuel-based power plants and
also combustion engines in the transportation sector” The
number of battery and fuel cell powered electronic devices
in new application is expected to increase greatly in the near
tuture. Currently, fuel cell and secondary batteries are exten-
sively studied for their use as stationary power sources in
clectric vehicles (EVs), hybrid electric vehicles (HEVs) and
also fuel cell vehicles (FCVs)®”. The development of fuel-
cell-powered vehicles is strongly related to environmental
aspects and the need to decrease the dependency on foreign
oil and consumption of fossil fuels.

However, fuel cells and secondary batteries still have
their limitations on their own commercialization in present
days. These include high cost and shortage of material, op-
crating temperature, degeneration of the material and lead
relatively short life time of the devices” . Secondary batter-
ies and fuel cells mainly based on lithium or other noble
metals and will lead continue the march towards radical al-

teration spurred by demand of high energy and power

89

densities for automotive, electronic, back-up and renewable
energy storage applications. For even greater market pene-
tration, the costs of the batteries and fuel cells have to come
down, performance and reliability will have to be improved,
safety issues need to be tackled and sustainability must be
ensured’. Batteries and fuel cells are specific in their mate-
rial, design and uses, one type does not fit all purposes, so
some detail introduction, limitation and recent research will
be introduced separated below.

2.1 Batteries  To replace the traditional fossil fuels, elec-
trochemical energy storage and conversion systems, which
include representative primary zinc-manganese dioxide (Zn-
Mn) and metal-air batteries (Mg/Al/Zn-Air), secondaty
nickel-metal hydride (Ni-Mh), Lithium-ion (Li-ion), magne-
sium-ion (Mg-ion), potassium-ion (K-ion) and sodium-ion

. - TO4s
(Na-ion) batteries =7,

These batteries cover a scope of
applications independent from utility power ranging from
portable consumer electronic devices to electric vehicles.
Remarkably, most of these systems are based on the light-
weight elements in the top rows of the periodic table in Fig.

18

Fig. 1. Schematic diagram showing energy densi-
ties (p) and how they correlate with the ele-
ments in the periodic table. In general,
more electronegativity (x) and less atomic
weight (M) will lead to higher energy den-
sity for an element in the energy storage
and conversion systems. Thus, we have
qualitatively estimated the relative energy
densities by the equation of p=y/M for all
the elements within the periodic tables.

In all of the materials, the highest capacity process is
26590 mA h/g from H to H " in the clectrode process of
hydrogen fuel cells and as the lightest metal, lithium is a
good solid energy carrier, mainly used on rechargeable Li-
ion batteries and can reach a theoretical capacity up to 3860
mA h/g'¢ Similarly, magnesium, sodium and potassium are
also lightweight metal elements, with benefits of low cost,
low toxicity and source abundance. Because of the high

ratio of valence clectrons of atomic nucleus, the lightweight
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clements exhibit higher energy density than other heavier
clements. Also, the ability of the transportation of their ions
with small radius is casier than that of other larger ions
while they crossing the electrode and electrolyte. These ad-
vantages lead the lightweight elements effective for batter-
ies.

However, even though there has been many significant
advantages and development, only lithium ion batteries
have relative wide application among the alkali metal batter-
ies, with huge increasing demand since their commer-
cialization in 1991 and widespread use in portable
electronics " ' ¥ There are still many disadvantages that ob-
struct the wide application of batteries. With respect to re-
chargeable alkali metal ion batteries, the relative slow
clectrode process kinetics with high polarization and elec-
tron conductivity and low rate of ion diffusion/migration
are still the major issues for the current. Actually, most of
the specific energy and capacity in practical batteries still far
below from the theoretical value even under optimum op-
cration conditions, the practical and theoretical specific en-

ergy of several kinds of batteries showed in Fig. 2°.

Zn-MnO;  LiMnO;

Li-ion
(38V)

Ni-MH
(1.2V)

Znair -0y
(15V)  (06V)

(15V)  (@aV)

Fig. 2. Theoretical and practical specific energy of
Zn-Mn, Li-Mn, Ni-MH, Li-ion and Zn-air bat-
teries plus H,-0, fuel cell with their nominal
voltages. The inset table lists the theoretical
capacity of the typical electrode materials
involved?.

To improve the practical specific energy and capacity,
new cathode and anode material, new liquid and solid-state
clectrolytes have been investigated. For example, one of the
major issues in cathode materials of Li-ion batteries is the
side-reactions with the electrolyte which could lead the for-
mation of solid-electrolyte interface (SEI) with the decreas-
ing of the charge storage and the increasing of the safety
problems . Another example is that the traditional liquid

clectrolyte lithium-ion battery had safety problems due to
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the leakage of corrosive or explosive liquids and internal
short-circuits. These problems promoted the search for ul-
timate solid polymer electrolytes that offer and all-solid-
state construction, simplicity of manufacture, a wide variety
of shape and sized and higher energy density % Research
has focused on several types of polymer electrolytes but the
disadvantages of poor ionic conductivity of the electrolytes
at room temperature and instability of the lithium metal in-
terface associated with the presence of the liquid compo-
nent have prevented them from further application *!

Due to there still many issues on improving the per-

formance of secondary batteries, the discussion about ad-
vances technology and materials for the batteries are
necessary.
2.2 Fuel cells  Due to the growing concerns on the deple-
tion of petroleum-based energy resources and climate
change, fuel cell technologies have received much attention
in recent years owing to their high efficiencies and low
emissions ***2 Fuel cells are classified according to the elec-
trolyte employed, electrochemical devices that directly con-
vert chemical energy stored in fuels such as hydrogen to
electrical energy. Its efficiency can reach as high as 60% in
clectrical energy conversion and overall 80% in co-
generation of electrical and thermal energies with >90% re-
duction in major pollutants >. As mentioned previously, H
to H " in the electrode process of hydrogen fuel cells pos-
sess the highest capacity in all elements even compared with
lithium or other alkali metals, lead the fuel cell can achieve
remarkable energy density with hydrogen fuel used. De-
pends on the difference in electrolyte, there are 5 main
types of fuel cell in the main research and application field.
Due to the difference of electrolyte, the working tempera-
ture, catalyst, fuel, energy efficiency and the purpose: (1)
polymer clectrolyte membrane (PEM) fuel cells or PEMFCs
(also called PEFCs), (2) solid oxide fuel cells (SOFCs), (3)
alkaline fuel cells (AFCs), (4) phosphoric acid fuel cells
(PAFCs), and (5) molten carbonate fuel cells (MCFCs) %
PEM fuel cells are constructed using polymer electrolyte
membranes (notably Nafion®) as proton conductor and
Platinum (Pt)-based materials as catalyst. Their specific fea-
tures include low operating temperature, high power den-
sity, and easy scale-up, making PEM fuel cells a promising
candidate as the next generation power sources for trans-
portation, stationary, and portable applications**.

Nowadays, the major application of PEFCs focus on

transportation primarily because of their potential friendly
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impact on the environment and control the emission of the
green house gases (GHG). Most major motor companies
work solely on PEFCs due to their high power density and
excellent dynamic characteristics like small-scale and low
working temperature, compared with other types of fuel
cells. Auto makers such as Toyota, Honda, Hyudai, Daim-
ler, and General Motors (GM) have announced plans of
commercializing their fuel-cell vehicles by 2015, some fuel
cell vehicles (FCV) have been developed *. Some Distrib-
uted PEM fuel cell power system is primarily focused on
small scale (50-250 kW for decentralized use or <10 kW for
households) *.

However, the high cost of PEM fuel cells remains a
major barrier that prohibits their widespread applications in
this area, the world-wide commercialization of PEFCs has
not yet come. The two greatest barriers that slow the devel-
opment and commercialization of PFECs are durability and
cost?. The high cost of PEFCs is largely due to the use of
noble metals (platinum) as catalysts, which accounts for
55% of all PEMFC manufacturing costs® While researchers
are currently seeking alternative catalysts, platinum is still
the most commonly used catalyst because it is very effective
and has a high chemical stability, exchange current density
and work function®} however, platinum is expensive and
casily poisoned, resulting in inefficient reaction kinetics and
degradation effects under the strong acidic conditions 7
Therefore, two ways to reduce the cost of catalyst, develop
the new electrodes and reducing the use of platinum cata-
Iyst, perhaps even by replacing platinum with a non-noble
metal such as Co®, or to improve the performance of the
catalyst to lower the cost per kW. The Pt loading has been
reduced by two orders of magnitude in the past decade and
there is still room for further loading reduction. The 2010
and 2015 DOFE targets for the fuel cell cost is $ 45/kW
and $30/kW, respectively, for transportation applica-

tions’. Fig. 3. Shows the breakdown of fuel cell cost.

20catmy | 2005 Catmym |
Taget HSOAN  Target 52 TOAW

Fig. 3. Fuel cell cost breadown?
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Due to the high cost of the catalyst in PEFCs, high per-
formance, high durability, and less expensive catalyst are ex-
pected to widen the use of PEFC devices. Many researches
focus on the Pt-based alloy catalyst or core-shell structure
catalyst which could provide higher performance by in-
creasing active Pt surface area and changing the electronic
state of Pt atoms?®' . Also some researches aim to control
the structure of Pt nanoparticulate catalyst, achieve shape
controlled which can enhance the activity by exposing

36,37

highly active facets or morphology-controlled includ-

and 3D

38,39 40,41
>

ing 1D nanowires 2D nanoplates

nanoframes “**

provide a highly attractive approach to en-
hance catalytic activity while maintaining high Pt-surface
area. The mass activity and electrochemically active surface
area of recently developed Pt-based nanoparticulate cata-

lysts showed in Fig. 4%.
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Fig. 4. Mass activity at 0.9 V vs. RHE as a function
of the electrochemically active surface area
(ECSA) from RDE measurements for re-
cently developed nanoparticulate catalysts.
The figure shows both activity and ECSA be-
fore (filled blue) and after stability test
(hollow blue)if provided. The blue arrow il-
lustrates the importance of increasing the
ECS in order to obtain enhanced mass ac-
tivities. We note that the number of cycles
and conditions of the stability test (e.g. po-
tential range, temperature, wave nature of
the voltammetry) vary considerably for the
different nanoparticulate catalysts, imped-
ing any direct comparison“s.

Not only the catalyst research but also polymer mem-
brane eclectrolyte research is important to PEFCs. The
membrane refers to a thin layer of electrolyte (usually
Nafion®17) which conducts protons from the anode to the
cathode, the sulfonic acid functional groups of Nafion® pro-
vide charge sites for proton transport. Nafion® also used as
perfluorosulfonic acid ionomer in the catalyst layer of
PEFCs while many reports showed that the adsorption of
sulfo group anion from the side chain of Nafion® blocked
the active site of Pt'**. Research around reduce the specific
absorption effect from ionomer has been focused on, such

as cover the catalyst with ionic liquid™.
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Due to the high efficiency and low emission features of fuel
cells, the future application is worth to expect. So the ad-
vantage technology on the performance development and

analysis method are necessary to discussed.

3. Oversea internship

During the internship I learned how to working cooper-
ated on the analysis and research development. I could cor-
respondence with the service demand and problems during
the research development independently. My main working
contents includes (1) Technology development for the in-
terface analysis on the functionality of coatings for cathode
active materials in the all-solid-state batteries through thin
film electrode; (2) Technology development for the homo-
geneity of positive electrode in all-solid-state lithium batter-
ies using Li,S-P,S;5 solid electrolytes through the in-situ
Raman imaging; (3) Analysis research and test about the
service demand from other companies or organizations,
collect data and complete the test report. Mainly about the
positive  electrode/electrolyte  performance in  all-solid-
battery and lithium-ion battery; (4) Proposal and formula-
tion during decide the test content to face the service

demand.

3.1 Interface analysis technology development on the
functionality of coatings for cathode active materi-
als in the all-solid-state batteries through thin film
electrode The all-solid-state battery technology is

believed to be capable of higher energy density (2.5x)°', by
enabling lithium metal anodes. They may avoid the use of
dangerous or toxic materials found in commercial batteries,
such as organic electrolyte®. Because most liquid electro-
lytes are flammable and solid electrolytes are nonflammable,
solid-state batteries are believed to have lower risk of catch-
ing fire. Fewer safety systems are needed, further increasing
energy density **? And all-solid-state battery technology is
believed to allow for faster charging °*° Higher voltage and
longer cycle life is also possible™.

All-solid-state batteries (ASSBs) are widely accepted as
promising candidates for next generation of various energy
storage devices with the probability to realize improved en-
ergy density and superior safety performances. Safety issues
arising from combustible organic electrolytes are inherent in
lithium secondary batteries: the demand for large batteries
for electric vehicles or load leveling apparatus nowadays
makes these issues even more important. Nonflammable

solid electrolytes would be the ultimate solution, but the
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power density of all-solid-state lithium batteries has been
too low for practical application even when using highly
conductive sulfide solid electrolytes with ionic conductivity

exceeding 107 S/cm 7

Lithium ion battery

All-solid-battery

film

Liquid electrolyte

Fig. 5. Structure model of Lithium ion battery and
All-solid battery

One disadvantage of all-solid-state batteries is the diffi-
culty of forming an effective electrode-electrolyte interface.
Designing a favorable composite electrode is important to
the development of all-solid-state batteries. In all-solid-state
battery systems using sulfide-based solid electrolytes, high
interfacial resistances between the positive electrode and the
solid electrolyte have been observed after the initial charg-
ing process when LiCoO, was used as the electrode active
material®*. Without liquid fluidity, it’s challenging to obtain
intimate contact between solid electrolyte and electrode.

The periodic electrode expanding and shrinking during

IMG1{framel) ———— 50 nm

L . at

Fig. 6. HAADF-STEM and TEM imaging of LiNbO;
coating on LiCoO, (up); False color scan-
ning electron microscopic image showing

the contact loss between NCM and a
thiophosphate SE (bottom)s.
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cycle further deteriorates the mechanical particle-to-particle
contact. As a consequence, high polarization, and low utili-
zation of active materials are conventional in solid state lith-
ium batteries.

There are some researches revealed that the interface
between LiCoO, and sulfide solid electrolytes revealed that
their direct contact forms a highly resistive layer at the inter-
face, which limits the current drain. In order to prevent the
direct contact, the surface of the LiCoO, particles was cov-
ered with a thin buffer layer of Li,Ti50;, or LINbO; by
spray-coating. The interposition of the buffer layer between
the LiCoO, and the solid electrolytes suppressed the
growth of the interfacial resistive layer and thus largely im-
proved the high-rate capability of solid-state systems ***’.

In this study, we focus on develop the technology to
analysis the interfaces between cathode active material/-
coating material/solid electrolyte. In the first step we use
Raman imaging trying to observe the interface straightly.
But due to the complex condition in the composite elec-
trode, we can observe many different multi-interfaces be-
tween the solid materials and it is hard to find the active
material/coating material/solid electrolyte interfaces shows

in Fig. 7.

Complex image

Decomposed sulfur  1i,5-P,5; Carbon

LiCoO,

Fig. 7. Raman imaging of the composite electrode.

Due to the difficulty of observe target interfaces in the
particularly composite electrode, we start to develop a thin
film electrode which process the same performance and in-
terface properties. Design and build the actual interface be-
tween solid electrolyte and LiNbO; coating film is my main
mission.

Through many eclectrochemistry performance test, I
found that common ASSB cell assembling way could not
get the normal performance as composite electrode when

using thin film electrode. After the electrochemical test, it is
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also hard to observe the solid electrolyte attach on the elec-
trode surface. We introduced the organic solvents dissolved
and mixed with solid electrolyte, drop casting on the surface
of thin film electrode and form a batter contact between
solid electrolyte and the thin film electrode surface, improve
the electrochemical performance near to the common com-
posite electrode ASSB cell. The charge/discharge sample of
well-built electrolyte/electrode thin film clectrode sample
used on many advanced analysis, lead high quality analysis
result and technology development, presented on the 60™
Battery Symposium in Japan and get many orders from
other companies, ready to publish paper about the interface

analysis technology recently.

3.2 Analysis research and test about the service de-
mand from other companies or organizations, col-
lect data and complete the test report.  Due to the

confidentiality agreement, here hide the customers’ name

and the ordering test detail, only shows the basic service

type in the Table 1.

Table 1. Completed order list during
the internship in Nissan arc

A Cell assembling
Performance tast
{charge/discharge: EIS)

1! - .
B All 5""“{:5‘;:3”; BatlarY. | ¢lactraiyte pertarmence
C avaluation
fion conductive, electric
o rasistance]
H
F Cell asszmbling
{Laminate, coin cell typas)
G Litheum jon Batlery Cell performance
H evaluation

(charge/discharge. EIS)

3.3 What I have gained.

4. The International web symposium of advanced

battery and fuel cell technology

For even greater market penetration, the costs of the
batteries and fuel cells have to come down, performance
and reliability will have to be improved, safety issues need
to be tackled and sustainability must be ensured. In this spe-
cial symposium, there will be opportunity to consider the
full spectrum of sustainable secondary batteries and fuel
cells from performance development to manufacturing and
application. We invited senior researchers from AIST and
Nissan ARC, gave lectures about the advanced materials of

new potassium ion batteries and advanced analysis methods
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applied on fuel cell and lithium ion batteries.

4.1 Advanced Materials for Potassium Ion Batteries:

Honeycomb Layered Oxide.  Dr. Masese gave the
first lecture “Advanced Materials for Potassium Ion Batter-
ies: Honeycomb Layered Oxides”. As mentioned above, as
one of the lightest metal elements, lithium is a good energy
carrier and can reach a quite high theoretical capacity, lith-
ium-ion batteries also have achieved tremendous success in
portable electronics and electric vehicles. But the lithium-
ion batteries may not suitable to the increasing scale of de-
mand in the future. Lithium-ion batteries may suffer from
the technological unsustainability because of the relative
rarity and uneven distribution of lithium resource, limits the
applications, especially in the large-scale batteries for sta-
tionary storage®. Today's identified lithium reserves are
mostly located in the form of brines in a limited region of
South America®. The elemental composition of brine from
the Salar de Atacama, Chile® indicate that the limited re-
sources of the lithium production even in the main lithium
produce area.

Compare with lithium, potassium has high promising
resource and also as one of the lightest metal elements, pos-
sess relatively high theoretical capacity as potassium-ion
batteries and low cost for the potassium resource. Potas-
sium-ion batteries also have some unique advantages even
compare with the well-established lithium batteries. The de-
veloped high voltage potassium-ion batteries could reach
significantly high voltage (around 4V) compared lithium
batteries®®. With high voltage batteries, electronic equip-
ment needs less unit of batteries to reach higher voltage to
support working. Although the lithium batteries are known
as the highest energy density batteries as shown in figure
8% the potassium-ion batteries also possess close high en-
ergy density. Due to the low cost and abundance resource
of potassium, potassium-ion batteries are more suitable for
the large-scale energy storage systems.

Among the large amount of cathode materials of potas-
sium-ion batteries, a low-cost synthesized material K,/3
Niy54Co,Tey /30, with honeycomb layered oxides struc-
ture has been introduced in the lecture. The honeycomb
layered oxides in electrochemistry possess layered frame-
works composed of alkali or coinage metal atoms inter-
posed between 2D sheets of hexagonal (honeycomb)
transition metal and chalcogen (or pnictogen) oxide
octahedra have found great utility as next-generation

cathode materials for capacious rechargeable battery
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systems 765,

The honeycomb layered oxides possess high ionic con-
ductivity due to the K-ion insert honeycomb layer produce
facile two-dimensional K-ion diffusion pathways provide
fast K-ion diffusion rate and also showed enhanced electro-
chemical performance compared to the parent components
K MO, (M= Mn, Co)). Recently reports about honey-
comb layered oxides contains Ni,** Te O, manifest high
voltages (over 4V) in comparison to other layered oxides
ot compounds containing Ni** . The synthesized K3
Niy3 Co,Tey /3 O, with honeycomb layered oxides struc-
ture also possess high voltage around 4V. The topological
phase transitions mechanism in honeycomb layered oxides

also been introduced.
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Fig. 8. Energy density of rechargeable batteries.

The synthesis of K-ion honeycomb layered oxides
structured material provide a possible way to find new cath-
ode materials of K-ion batteries which possess high voltage,

high ionic conductivity and high energy density.

4.2 Recent Progress in Analysis method in PEFCs and

LIBs. Dr. Imai gave the second lecture “Recent Pro-
gress in Analysis method in PEFCs and LIBs”. As men-
tioned above, the ionic conductivity of polymer electrolyte
plays and important role in fuel cell operation. The ionic
transport resistance directly influence the Ohmic loss of cell
voltage and associated Joules heating. The humidity of
PEFC is also influence the PEFCs while sufficient hydra-
tion level of membranes is critical to the ionic conductivity”
. The dryness of membranes that cause cracks and degrada-
R

tion issues of polymer membrane also has been observe

. Many researches have developed methods to predict the
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proton conductivity of PEFCs under the real working hu-
midity’””™ but there still less methods to analysis the ionic
diffusion of polymer under temperature and humidity con-
trol. Similarity, their also less way to observe the structures
of polymer in solutions for catalyst layer in wet conditions.

Cryo-clectron microscopy techniques for visualization
of a catalyst ink and catalyst-layer under humidified condi-
tion. Cryo-electron microscopy is a method for imaging fro-
zen-hydrated specimens at cryogenic temperatures by
clectron microscopy. Specimens remain in their native state
without the need for dyes or fixatives, allowing the study of
fine cellular structures, viruses and protein complexed at
molecular resolution. The catalyst ink sample is frozen by
immersing it to liquid ethane or metal contact method. He
introduced several successful examples, ionomer molecules
formed rod-like aggregates macrohomogenecously in the sol-
vent, a similar morphology was observed in a solvent con-
taining carbon particles. The ionomer aggregates in the
catalyst ink containing platinum nanoparticles on carbon
particles were denser in the vicinity of the platinum-loaded
carbon particles. This result can be attributed to strong in-
teraction between platinum nanoparticles and sulfonic acid
groups in the ionomer. The cryo-electron microscopy pro-
vides observation dispersion state of ionomers in solutions,
swollen states of ionomers in a membrane electrode assem-
bly, also 3D visualization of structure of “catalyst in soluti
on” through the combination of FIB (Focused Ion Beam
processing), SEM (Scanning electron microscopy observa-
tion in 2D) and 3D image analysis.

The second introduced analysis method is Quasi-elastic
neutron scattering (QENS) for measuring proton diffusion
in polymers under temperature and humidity control. Com-
bining with large-scale first principles molecular dynamics
simulation, it achieves the caculation about the proton dif-
fusion under various humidity and temperature. The result
shows that average diffusion coefficient of hydrogen atom
increase with humidity.

At last, the structure analysis of amorphous silicon
monoxide (SiO) used for the next generation lithium-ion
batteries has been introduced. SiO is a promising anode ma-
terial widely used on lithium-ion batteries with a reversible
capacity of more than 1000 mAh g™, much higher than that
of graphite”™% However, the SiO anode still suffer some is-
sues. The crystalline silicon causes crystalline decomposition
due to volume expansion of 400 to 800% when lithium ions
are taken in during charging and discharging. When charg-

ing and discharging are repeated, it is crushed into pieces
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and does not function as an electrode. In the case of mate-
rial having an amorphous structure, even if lithium ions are
taken in, structure relaxation easily occurs, so that volume
expansion is suppressed . The structure of the crystal
can be easily determined by utilizing the X-ray diffraction
phenomenon reflecting periodicity while amorphous does
not have periodicity, diffraction phenomenon does not
occur and conventional methods can not be used. Since the
crystal has a “periodic structure”, it is only necessary to de-
termine the structure of the minimum unit. Since amor-
phous has no “periodic structure”, it is necessary to
accurately determine the overall structure. Through the
combination of (1) Angstrom beam clectron beam diffrac-
tion method for direct observation of number of atoms and
(2) Total X-ray scattering method in which correlation dis-
tances of two atoms are integrated over the entire crystal,
tens of thousands of atomic arrangements could be accu-
rately determined”. The atomic structure of amorphous
SiO has been systematically investigated through the combi-
nation of several analysis method and meaningtul to the fu-
ture understanding and problem solves for the SiO anode
in lithium-ion batteries.

The advanced analysis methods include cryo-electron
microscopy techniques, quasi-clastic neutron scattering and
structure analysis of amorphous material has been intro-
duced by Dr. Imai. These cutting-edge advanced analytical
technologies allow us to expand the opportunity getting the

heart of issues of PEFCs and Li-ion batteries.

5. Conclusion

During the oversea internship, even the working con-
tent still basically doing experiment and test in electrochem-
istry and material fields, the internship still has many new
experience, wide my vision and teach me a lot of new
knowledge not only on the R&D field but also on the prac-
tical experience to contact the working and business object
together, adjust and discuss the work with cooperation ob-
ject and team together, which is different with the research
experience in the laboratory in university.

During the web symposium organization which held in
the critical situation of COVID-19, provide a platform for
researchers share and discuss of advance batteries and fuel
cells technology with the teachers and students no matter
profession or not about the electrochemistry, also keep the
social distance at the same time. The symposium improved
the connection of members among AIST, Nissan ARC,

Uchimoto Lab and GASIS, improve the understanding of
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the newly advanced technologies include K-ion compound
honeycomb layered oxides which possess high voltage and
high energy density, analysis methods cryo-electron micros-
copy and quasi-elastic neutron scattering which could analy-
sis the structure and proton diffusion under temperature
and humidity control, also advanced analysis method which
could achieve structure analysis of amorphous silicon mon-
oxide. This is my first time to hold a symposium with over

30 person participate, it would be my precious experience in

the lifetime.
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Research Note

OVERVIEW OF EARLY-PHASE INTELLECTUAL PROPERTY
PRODUCTION IN PATENTS RELATED TO THE COVID-19
PANDEMIC

Thiago Negrio Chuba*¥, Gabriela Simées Pazelli”

The emergence of the SARS-CoV-2 pandemic is an increasing issue of extreme relevance and global in-

terest. Countries’ response and their science, technology, and innovation systems are crucial elements of suc-

cess in combating the disease. The protection of intellectual property (IP) is a critical condition for research

investment. The IP system helps to (1) accelerate the recovery of investment given in the institutions’ research

and development sector, (2) generate profit, and (3) finance the development of new products. The present

work is a technological prospection study developed from the survey of patents related to SARS-CoV-2. Pat-

ents available on Espacenet were surveyed. The analysis was expanded to identify each patent’s main applica-

tion area, the country of origin, and its filing and publication date through the qualified reading of the titles and

abstracts. Results indicate a strong role of China in the global production of patents related to the pandemic,

which is not common to health and biotechnology fields. The evaluation time and countries’ participation in

IP production in different areas is discussed, giving light to the early development of the technological re-

sponse to the pandemic.

Keywords : Intellectual property, patent, COVID-19

1. Introduction

The Wuhan Municipal Health Commission issued a bul-
letin on December 31, 2019, reporting viral pneumonia
cases of unknown cause. On the same day, the World
Health Organization (WHO) office in China conducted a
global notification following the International Health Regu-
lations. On January 9, 2020, Chinese authorities identified
that a new coronavirus causes the pneumonia, the Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2),
and on February 11, WHO announced the official name of
the disease caused by this virus, COVID-19, which the fol-
lowing month was declared a pandemic 2.

Analysis of the viral genome of SARS-CoV-2 indicated
that the virus is phylogenctically similar to Severe Acute
Respiratory Syndrome Coronavirus (SARS-CoV), the virus
responsible for the 2002 outbreak of Severe Acute Respira-
tory Syndrome (SARS)? both originated in China. The pan-

a) Correspondence to: Thiago Negrio Chuba.
E-mail: thiago.chuba.44w(@st.kyoto-u.ac.jp.

*  Graduate School of Advanced Integrated Studies in Human
Survivability (GSAIS), Kyoto University,
Sakyo-ku, Kyoto, 606-8306, Japan.

# FEscola Paulista de Medicina, Universidade Federal de Sio
Paulo (EPM-Unifesp), Sio Paulo, Brazil.

100

demic caused by COVID-19 has been causing suffering and
increasing misery worldwide and can be asymptomatic or
present from mild to severe symptoms, leading to patient
death **.

Although many treatment methods have been pro-
posed, to date, there is no specific treatment for COVID-19
available, not even for the prevention of infection®.
Governments’ measures to combat the pandemic and its
consequences, although essential, cause side effects such as
widespread economic crisis, leading to significant losses to
companies and consequently their employees, thus increas-
ing the unemployment rate .

The investment levels in research and development
(R&D) in pharmaceutical industries are directly and signifi-
cantly related to the intellectual property (IP) system’. The
protection of IP acts as an incentive to the development of
R&D projects for industries, especially those considered
high risk® . IP protection is a critical condition for private
investment in research. If the product or method is pro-
tected, competition reduces only for those with different
concepts, maximizing financial return®. The IP system

helps to (1) accelerate the recovery of the investment given



in the company’s research and development sector, (2) gen-
erate profit, and (3) finance the development of new prod-
ucts’.

Emergencies and catastrophes require changes in the IP
system’s incentive structure, which are recognized both na-
tionally and internationally - such as the use of compulsory
licenses. However, these changes are time-bound®. There-
fore, concerning COVID-19 related R&D projects, compa-
nies, institutions, and researchers, instead of blocking
competitors, look for partnerships and collaborations to
boost and accelerate the research and innovation process®.
This interaction at different stages of building a project can
involve open platform collaboration forms and brings to-
gether collaborators with diverse expertise needed to de-
velop a product®. A pandemic requires large-scale actions
across all sectors within the innovation system, both nation-
ally and internationally, to mobilize resources toward devel-
oping and manufacturing products essential in fighting the
pandemic, including digital innovations’.

In an emblematic case, a few months after the declara-
tion of a pandemic caused by COVID-19, more than 100
different projects related to vaccine development were al-
ready underway around the world. By July, 23 of these pro-
jects had advanced to the clinical trials stage’. Regarding the
IP system, there is a time lag between the filing of a patent
application and its publication by national patent offices. In
some countries, such as the United States (US), Japan, and
Europe, this interval is about 18 months®. However, some
governments have taken steps concerning the IP system to
encourage research and innovation in fighting the pan-
demic, such as the US. The United States Patent and Trade-
mark Office has implemented prioritizing the examination
of inventions related to COVID-19 and launched the “Pat
ents 4 partnership” platform that facilitates the voluntary li-
censing and commercialization of innovations related to the
prevention, diagnosis, and treatment of COVID-19".

The present work proposes a technological prospection
study developed from the survey of patents related to
SARS-CoV-2, aiming to analyze the trends on needs for
technological advances to strengthen the fight against the
COVID-19 pandemic, as well as the outlook of the techno-
logical development strategy established in each country
and the verification of trends of topics of utmost interest in
the context of the pandemic, in its first six months of devel-

opment.
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2. Methodology

The present technological prospection study was devel-
oped from the survey of patents related to SARS-CoV-2. A
survey of patents available in Espacenet (https://world-
wide.espacenet.com/), the patent databasc developed by
the European Patent Office (EPO), with free access to in-
formation, was carried out. Espacenet contains over 120
million patents documented worldwide since 1782, and its
scope covers the Worldwide Database, including patent fil-
ings from over 100 countries.

The scarch was conducted using only the descriptors
“SARS-CoV-2” and “COVID-19” to obtain more specific
results so that only patents explicitly citing the current pan-
demic were returned. Thus, eatlier or too broad results,

>

such as “coronavirus,” “SARS-CoV,” “pandemic,” or “res
piratory syndrome,” were excluded. The search was per-
formed on all patent fields, whether the search term was in
the title, abstract, or body text. The Espacenet platform also
provides automatic translation of the results so that texts in
other languages were also evaluated - which proved essen-
tial for the subsequent patents classification.

For the analysis, the patents available for consultation
until the search date, September 17, 2020, were accounted
for. Duplicate patents were excluded, and the data obtained
were organized using Microsoft Office Excel, and graphs

were prepared using GraphPad Prism 8.

3. Results and Analysis

A total of 1,017 patents were found, 358 of which were
excluded for being duplicates. Next, a process of classifica-
tion of the patents was performed to identify their country
of origin and their priority and publication dates to calculate
the average time of analysis. Then, the analysis was ex-
panded to identify the patent’s main application area
through a qualified reading of cach one’s titles and ab-
stracts. In cases where the information was not clear, of the
full text. Thus, the 659 patents were classified into 7 differ-
ent groups (Table 1). These patents were then sub-classified
according to the technique or product that was the subject
of the patent to allow a better understanding of the trends
and the direction of technological innovation efforts in
fighting the pandemic. Finally, the different categories were
paired with the country of origin and analyzed.

First, the analysis returned 14 different patent offices in
which patents were filed (Figure 1): Germany (12), Australia
(26), China (490), South Korea (9), Spain (56), US (39),
Philippines (2), Czech Republic (2), Russia (13), Singapore
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Table 1. Categories and criteria used for patent

classification.

Classification ~ Description

Related to technological advances in biotechnology, such as molecular,

Biotechnology  cellular, biochemistry, and the like, are used as tools for developing new

i methods.

ic methods, tre and pi

Diagnostic methods for COVID-19 or for detection of SARS-CoV-2, either in
Diagnostics
patient samples or on other surfaces.

Mathematical models of disease progression, transmission or control,
Modeling
management models for health professionals, vaccination strategies, etc.

Infection prevention methods, whether by disinfection, air filtration, masks or
Prevention
physical barriers, and other methods.

Specific treatments for COVID-19, whether they are to combat the virus or
Treatments
mitigate particular symptoms directly.

Vaccines Methods of producing SARS-CoV-2 specific vaccines.

N Patents that are relevant to fighting the pandemic, but that did not fit into the
Others
previous categories, such as hospital equipment.

(3), and the international office of the World International
Property Organization (WIPO) (4).

When observing this data, it is clear the Chinese domi-
nation in relation to the patents available in Espacenect,
reaching 74% of the total. It is interesting to correlate such
data to the origin of the pandemic and the great Chinese in-
dustrial and innovation capacity so that there are incentives
and clear economic advantage in developing IP related to
fighting the pandemic. Even though in distant second and
third place, we observe Spain and the US, countries that
were at different times global centers of the pandemic, and
have innovation systems that responded intensely to the

challenges posed by it.

4% Australia
74% China

2% Germany
2% Russia

1% South Korea
9% Spain

6% United States
1% WIPO

1% Others

OORCENEDD

Figure 1 Number of patents found in the different
offices.

This is particularly interesting when we compare to the
global share of published patents in 2019, according to a re-
portt issued by WIPO ' According to the document, China
is indeed the worldwide leader in patent production, with
over 43.4% of the share of the world total. The US comes
in second, with 19.3% of the global share, followed by
Japan, at 9.6%. Other countries follow with under 5%
share. Thus, it would be expected that China would be the

leader in such analysis, but there is one more aspect to be
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considered: the number of patents per area by country.

The report by WIPO indicates only the number of pat-
ents granted by area. Still, it is a vital tool to assess the
global participation of each country in IP production. For
biotechnology, the global leaders are Switzerland (6.1% of
global share), then the UK (4.6%), the US (3.9%), and the
Netherlands (3.9%). China comes as the 6 ™, with 1.5% of
the world share. The same is observed in related fields, as
Pharmaceuticals, where the global leader is also Switzerland
(10.4%), followed by UK (7.6%), the US (5.9%), and France
(4.1%). China comes in 7™, with 3.3% of the global share.
One more relevant field is medical technology, with the
Netherlands being the global leader (11.6%), followed by
the US (8.5%), Switzerland (7.8%), and Russia (7.2%).
China comes only as of the 10" with a 2.7% share. Al-
though this data reveals the global scenario, it is insufficient
in explaining why China has such a significant share of the
number of patents related exclusively to COVID-19 in the
first six months of the pandemics.

One essential factor of consideration is that China faced
a previous epidemic caused by a coronavirus, SARS. That
was inductive of scientific research and technological devel-
opment before the current SARS-CoV-2 pandemic' It al-
lowed a more accelerated technological response since
several innovations that targeted the first virus proved help-
ful for the second one, allowing profuse technological pro-
duction on Chinese territory.

It is interesting, however, to note that other countries of
relevance to the pandemic, that were global centers of virus
dissemination or that presented large numbers of infections
relative to the population and that has a capacity for inno-
vation and technological development, such as Russia,
Japan, Germany, and the United Kingdom apparently pre-
sent low technological production in direct response to the
pandemic. Other central countries did not even present any
patents in the database, such as Switzerland, Netherlands,
India, Brazil, and Canada. This may be due to different rea-
sons, such as the long time it takes to analyze patents since
the different intellectual property offices’ response is un-
even; the non-updating of the database in Espacenet by the
national offices of these countries; or their national IP pro-
tection strategy.

On the other hand, recently submitted patents are not
necessarily published. Although the secrecy periods are vari-
able, they are around 18 months. Thus, most patents al-
ready submitted concerning COVID-19 should still enjoy a

long period of secrecy and consequently will not appear in
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any database until the date of their publication'? This fact is
exceptionally relevant for the present analysis since only
patents published up to the search’s date were targeted for
analysis, which may cause an imbalance between different
countries and different intellectual protection strategies.
This is noteworthy when we consider the number of re-
jected patents by country', which indicated that over 50%
of filed patents in China had as outcome rejection or aban-
donment.

Then, from the priority date data (i.c., the patent sub-
mission date) and its publication date (the date on which
the document becomes public, but not necessarily the pat-
ent is granted), it was possible to determine the average
analysis time for each patent (Figure 2). This data is relevant
since, for a patent to be published, it must pass through a
first formal examination by the national patent office so
that its file number can be assigned, and then it can pass to

the examination request for being granted.
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Figure 2 Average time for patent analysis in each
office.

Therefore, the average examination time provides in-
sight into the strategy adopted by each country through its
patent offices for intellectual property availability and its in-
ventors, who choose whether to publish their patents carly.
From the obtained data, it is possible to observe that the
average time for patent analysis is about 130 days. Consider-
ing the scarch’s date of 17/09/2020, this data would get
back to 09/03/2020, 69 days after the first international no-
tification of the respiratory syndrome identified in Wuhan.

However, such an average is increased due to an outlier:
the US, with an average of 850 days for publication. This
may seem impossible, but this is due to previous patents al-
ready published, which had applications related to COVID-
19 added to the claims already made. Thus, in Espacenet,
the publication date is updated to the most recent one, with

a priority date before 2020. Although this causes a
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dysfunction in the overall average, it is crucial to identify the
mechanism by which US patents have been published.

The higher Chinese average compared to the other
countries excepted is important to comment. This is possi-
bly due to China’s carly response to the pandemic since it
started in Chinese territory and required earlier combat ef-
forts than other countries. Thus, the time in which there is
intellectual property being submitted for analysis is longer,
which allows patents that were submitted in the initial pe-
riod of the pandemic to have already been published. As for
the other countries, we see that their averages are close, be-
tween 40 and 60 days, which is in accord with the standard
for the initial analysis, which varies from 30 to 60 days'.
These patents must be those in which there was no request
for a secrecy period, being published soon after the exami-
nation.

The following analysis refers to the patents’ classifica-
tion in different categories of relevance to the pandemic
(Figure 3). Thus, as previously described in table 1, the fol-
lowing categories were listed: Biotechnology (75 patents),
Diagnosis (144), Modeling (65), Prevention (173), Treat-
ment (135), and Vaccines (17). Another 49 did not fit di-
rectly into any of these categories and were classified as

“Other.”

Bl 11% Biotechnology
I 22% Diagnostics
B 10% Modeling
= 7% Other

= 26% Prevention
3 21% Treatments
3 3% Vaccines

Figure 3 Patent classification.

Regarding the classification adopted, there is a consider-
able balance among the different themes, with particular
emphasis on the triad Diagnosis, Prevention, and Treat-
ment, central elements of the fight against the spread of the
vitus, the treatment and mitigation of the disease, and the
identification of patients and carriers of the virus. These are
also the themes with the most significant commercial po-
tential and, therefore, of patent interest.

For themes as Biotechnology and Modeling, it is possi-
ble to attribute lower numbers to these themes because they
are more academic since biotechnology is understood as the
development of technologies that allow new forms of pre-

vention, diagnosis, and treatment, as well as modeling,
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which in general refers to systems and management models
in addition to mathematical models for understanding dif-
ferent spheres of the pandemic.

Finally, vaccines are the smallest group in the number
of patents, despite their high economic relevance and social
impact, being seen as the “solution” to the pandemic. The
low number of patents about them is precisely due to their
high economic potential: there is no advantage for large
competitors to publish - and thus make public - their pat-
ents before the confidentiality period has expired, and cer-
tainly not before they are available on the market.

Once we compare the categories here analyzed to the
ones used by WIPO, we may realize some differences. For
instance, Medical Technology (4.6% of total), Biotechnol-
ogy (2.0%), and Pharmaceuticals (3.2%) show significance
over the total of patents published worldwide as well in the
COVID-19 scenario. On the other hand, diagnosis has
great relevance in our analysis, which is not common - its
equivalent in WIPO, Analysis of Biological Material have
only 0.6% of the total share. This is expected considering
the relevance of the area to the pandemic scenario.

It was also possible to directly relate the areas to each
patent’s countries of origin (Table 2) to better understand
the scenatio of intellectual property held by each of them
with the whole. At first analysis, it is possible to comment
on the diversity of each country’s patent production. Natu-
rally, China is the leader in this respect due to the most sig-
nificant number of patents published. A similar variety is
observed in the US and especially in Russia, which, even
with a lower number of published patents, presents a great
diversity of subjects, despite the more significant number of
patents for diagnostics. The US has the most considerable
number of modeling patents, a subject of the slightest eco-
nomic interest among all those considered, consistent with
the expectation of waiting for the secrecy period for eco-
nomical interest.

All the other countries have a more significant number

of patents related to prevention measures. These patents,

Table 2. Patent classification areas in each country
of origin.

Modeling  Prevention Treatments Vaccines Other

Australia 11.54% 38.46% 42.31% 7.69%

China 14.69% 26.12% 7.55% 17.14% 23.88%% 3.27% 7.35%

Germany 8.33% 50.00% 41.67%

Russia 7.69% 38.46% 7.69% 15.38% 15.38% 7.69% 7.69%

South Korea 11.11% 55.56% 22.22% 11.11%

Spain 1.79% 91.07% 7.14%

United States 2.56% 17.95% 38.46% 12.82% 23.06% 5.13%

Others 7.69% 69.23% 23.08%
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generally of a lower technological level, as noted below, are
consequently simpler and require less inventive and techno-
logical effort - when compared to medicines and biomedical
technologies, in relation to time and complexity for valida-
tion - and thus are more frequently found. In this context,
Spain stands out, with 91% of its patents classified as pre-
vention measures.

When relating inversely to the previous one, in order to
express the countries of origin in relation to each deter-
mined category of patents (Table 3), it is possible to make
a different scope analysis. In this visualization, it is possible
to confirm more clearly the Chinese prevalence in all the
areas considered, being greater than 85% of the patents
analyzed in the areas of Biotechnology, Diagnosis, Treat-
ment, and Vaccine. An equal distribution was observed for
Modeling and Prevention, in which China appears with ap-
proximately 50% of the totals. As previously commented,
Spain stands out with almost 30% of the patents found in
the prevention area. Australia (15%) and the US (23%) also
stand out in the Modeling areca.

Besides, it is interesting to comment on the lack of di-
versity for biotechnology and vaccines, areas where the
number of Chinese patents is close to 95% of the total, and
few countries with any patents in the area. As noted above,
this can be attributed to the fact that these are arcas of high
added value and that require time for development, with
China having an advantage both because of earlier develop-
ments due to the SARS-CoV epidemic and because it
started combating the SARS-CoV-2 pandemic carlier than
the rest of the world.

Table 3. Representativeness of the countries ac-
cording to the area of the patents ana-

lyzed.

Biotechnology Diagnostics Modeling  Prevention Treatments Vaccines
Australia 2.08% 15.38% 6.36% 1.46% -
China 96.00% 88.89% 56.92% 48.55% 85.40% 94.12%
Germany 0.69% 3.47% - -
Russia 1.33% 3.47% 1.54% 1.16% 1.46% 5.88%
South Korea 1.54% 2.89% 1.46% -
Spain 1.33% - - 29.48% - -
United States 1.33% 4.86% 23.08% 2.89% 6.57% -
WIPO - 1.16% 1.46% -
Others 1.54% 4.05% 2.19% -

4. Conclusions

Technological advances are needed to strengthen the
fight against the SARS-CoV-2 pandemic. Each day reaches
a record number of infected people and sees the number of

related deaths increase’. The challenge imposed on all the



countries’ science, technology, and innovation systems was
very high®. Each one responded in a reflexive way to its
technological development strategy, as discussed.

It was possible to identify that China, despite not being
a leader in innovation and development in health, had a
great prominence during the first six months of the
COVID-19 pandemic. This is due to its previous experience
with the SARS epidemic, its consolidated industrial park
structure, and the opportunity to use the patents for a tech-
nological showcase.

The distribution of patents in the different categories is
to be noted once it was surprisingly equilibrated according
to the areas that are most relevant to the pandemic combat.
It was also possible to correlate this data with the standard
system of patent classification and identify the growth of
pertinent areas.

By looking at the specificities of each country, we could
have insights on how each one was performing in different
fields and by the publication time. Although this data is not
thoroughly discussed in this article, we hope that
correlations with economic and epidemiologic data are per-
formed in the future.

Considering the six first months of the development of
technologies for the pandemic and the limited number of
COVID-19 related patents already published, the analyses
performed here allow us to observe the complexity of the
innovation system. Although this analysis has only consid-
cred the number of patents and classification regarding the
scope of protection, a complete evaluation of innovation
for a pandemic should rely on several additional factors.
For example, indices such as the Global Innovation Index
consider more than 80 indicators to assess a nation’s tech-
nological innovation landscape®. This analysis, for example,
does not consider the quality of the patents filed, nor
whether they were granted or not.

Finally, it is important to note that the data contained
herein depended on patents published before the patent se-
crecy petiod’s final deadline, generally 18 months'. This
fact certainly impacts the breadth and scope of the analysis
performed while allowing the observation of different intel-
lectual protection strategies and trends of topics explored
for pandemic-related innovation. Further work is needed to
be carried out after the expiration of the secrecy period to
identify the total number of patents filed during the same

period and compare the trends observed here to verify their
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Research Note

The Concept Ummah in Chinese Context According to Muslim

Intellectuals in the 20" Century

Jiahuan He *®

Abstract: The key purpose of this article is to clarify the transformation of ummah (community in a conceptual

sense, usually as Islamic community) in its meaning during the first half of the 20" century in China, primarily

based on two Chinese Muslim intellectuals’ works. By comparing the Quran’s Chinese translations by Wang

Jingzhai and Ma Jian, this article concludes that ummah has been expanded into a broader scale, which inspired

the development of jamma’at (community in a tangible sense)’s diversity afterwards as well.

Keywords : Chinese Muslim, community conception, ummah-jamma’at structure

1. Introduction

1.1 Ummah’s general position Islam is one of the
largest religious groups in the world. Compared with other
religions, increasing at the fastest speed, the number of
Muslims is said to rise to “approximately 3 billion by 206
0” (Lipka and Hackett). Pointed out by Piscatori and Saikal,
there are few religious concepts such as wmmabh, a universal
community based on a common faith, that has enjoyed
such a prominent place in modern political discourses to
give the very form in Muslims’ corporate life. Meanwhile, it
needs to be noted that since “the meaning of the #mma has
varied considerably across theological, sectarian, and politi-
cal lines; despite the differences of interpretation, it remains
a powerful pull on Muslim identities; and, in large part be-
cause of its symbolic and emotional power, it is a useful
tool for a variety of social and political actors.”

That in fact disputations over the scale of wmmalh’s
membership and the propriety of being a Muslim have ex-
isted for a long time yet reached no agreement.

On the other hand, because as for Muslims “the sense
of belonging to a great and cosmopolitan Muslim enter-
prise”, namely ummah, “is a constant if not always para-
mount, defining characteristic” (Piscatori and Saikal), that
consequently a case study of Chinese Muslim, who are as
one enormous group of marginalization but maintain a rela-
tively religious living in such a secular milieu, could possibly

leave some clue to what wmmakh’s constant essence is.

a) Correspondence to: Jiahuan He.
E-mail: he.jiahuan.74w@st.kyoto-u.ac.jp

* TFurattoMaki 201, 7 Tanakanishiharunacho, Sakyo-ku, Kyoto
6006-8235, Japan

Meanwhile, in the context of globalization, technologi-
cal advancement and more effective communication meth-
ods, there initiates an emerging trend of cyber-Islamic
communities across the world, which is argued by Bunt to
“have the potential to transform aspects of religious under-
standing and expression, and the power to enable elements
within the population to discuss aspects of religious inter-
pretation and authority with each other, and to consult with
authorities both from traditional and non-traditional cen-
ters, in some cases subverting what were conventional
channels for opinions on religious issues”. China has also
scen the emergence of such cyber-Islamic community,
which, besides the most common expression of #mwmah
through the Internet, also actually acts in a unique way - a
spontaneous embodiment in a wmmahjamma’ar (2 ¥ -H;

) structure as Fig.1 shows in the following.
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Fig. 1 ummah-jamma'at structure

In other words, China has witnessed an amount of
Jamma'at being established on the premise of pursuing the
prototype of wmmabh in modern time, which suggests the

cosmopolitanism of the latter as well.



$£9&5 WMELE

1.2 Ummah in Quran ‘Abd
Muhammad Fuad’s Words Index  Dictionary

According  to al-Baqf,
of Qur'an
(al-Mufam al-mufahras li-alfaz al-Qur'an al-Karim,

3 f"fUSM ol Ly wedall r,,;uj\ ), ummah and its
plural forms have appeared for 54 times in Quran with dif-
ferent means, which in Chinese translations could be
roughly classified into 3 groups by Wu as: (1) the very
ummalh that all human beings belong to, (2) every wmmalh in
the world, (3) some or certain groups. It could be noted

3

that there are assuredly alternative phrases to express “co
mmunity” other than wmmab in Quran, ganm, for instance.
However, 7:159 and 11:48 have shown that wmmab is the
only concept that is distinguished from nothing but faith
and has ever existed as an entity of social life in ancient Is-
lamic society. On the other side, mzmal is also generally said
to be pertaining to the basic and foremost principle of Pan-
Islamism and Islamic Modernism in recent times as well. In
addition to that, as argued by Wu that nowadays as long as
the so-called “Islamic world” is alive and influential, then
the determination and persistence to rebuild the Islamic
ummalh will constantly influence the development of it in the
long term, that consequently the significance of exploring
ummalh will be continuingly emphasized to a high degree,

and so is this research.

1.3 The Background of Quran’s Chinese Translation
In terms of Quran’s translation, as argued by Burhani, “so
me ulama oppose the idea to translate the Quran with the
argument of 7jag al-Qur'an (the inimitability of the language
of the Quran)”, therefore “translating the Quran is not
merely rendering the Quran from Arabic to other lan-
guages, but it is also a means to transmit certain ideology
and understanding of the Quran”. Nevertheless, in order
to meet non-Arabic native speakers’ need to comprehend
the Quran eventually translations in some major languages
have come on stage.

Currently, there are 16 editions of publicly-published
Quran’s translation in China, of which 14 are in Chinese
and one each in Uyghur and Kazakh. Except for the first
two non-Muslim translation versions, the rest of all were
conducted by Muslim intellectuals who have acquired an ex-
tensive knowledge of language, such as Arabic or Persian,
and religion-related backdrop such as Islamic-world roots
or “Islamicate” (Hodgson) roots. Lin has summarized
translations of Quran in China in Gulanjing Zai Zhonggno
(i Z2Z7EH[E) as Table.1 as following:
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Table 1. Quran’s translations in China

Author Puggzt:ed Name of the Book
Tie Zheng 1927 | Kelanjing (WIRE#%)
Ji Juemi 1931 | Hanyigulanjing (BEFR T HIES)
1932 | Gulanjingyijie (35 HEEEREAR)
Wang Jingzhai| 1942 | Gulanjingyijie (75 H4SHEA7)
1946 | Gulanjingyijie (i 4<E:%)
Liu Jinbiao 1943 I({%‘% g‘%ﬁyr%%”‘“‘m
Ya;ﬁongming 1947 | Gulanjing Dayi (HRIEERFE)
Shi Zizhou 1958 fg%’g%‘%gg e
Ma Jian 1981 | Gulanjing (iIHi£%)
Lin Song 1988 | Gulanjing Yunyi (LHI%EHERE)
Tong Gylanjing ) Zhong'awen  Duizhao
Daozhang 1989 | Xiangzhu Ylbe\rL e
(ol A28 ] S e FRGE T R AS)
Zhou Zhongyi | 1990 | Gulanjing (Hi%E)
Gulanjing (Jingtangyuhanwen,
GASREIRAS) )

In a broad sense, it is acknowledged from above that
the top-down understanding of Islam'’has long existed, and
basically most Chinese-speaking Muslims are experiencing
the reproduction of Islam carried by intellectuals over sec-
ondary documents. Thus, it could be expected that the
more eminent a religious leader or an intellectual is, along
with the propagation of his translation, the more broadly

and far-reaching will the philosophies in it expand.

1.4 Research Question and Methodology  Therefore,
based on the fact that #mmah is one of the most significant
notions in Islam, as well as decoding it from Quran enjoys
a considerable impact, here this research raises the question
of how the concept mmah is comprehended and trans-

formed during the first half of the 20™ century by Muslim

2 Xiao ‘erjin is a transcription of the pronunciation of Chinese

in Arabic characters. In this version of translation all three
languages (Quran in Arabic, Quran’s Chinese translation,
and the artificial language xiao’erjin) are inserted.
" Here it refers to a possibly biased understanding of any relig-
ious literature by intellectual Muslims who are equipped with
a related education background to general Muslims who are

not.
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intellectuals in China. In order to elucidate this issue, two
most well-known Chinese Muslims, Wang Jingzhai and Ma
Jian who were active at that time, are picked up. Then a
comparison study is conducted among 3 editions of Wang’s
translation of Quran and 1 edition of Ma’s, through which
the reconstruction of #mmal’s meaning is believed to be de-

ciphered.

2. Comparison Among Quran’s Chinese Transla-

tions

2.1 Wang Jingzhai and Ma Jian  On the basis of an
overview through two well-known intellectual Wang
Jingzhai and Ma Jian’s life history respectively and their edi-
tions of Quran’s translation, as well as articles published at
that time, it could be found out that Wang and Ma shared
a similar experience of studying abroad, and both of them
had spontancously showed a positive attitude towards com-
bining Chinese nationalism ideology to Muslim identity,
through which they have demonstrated their standpoint of

supporting the resistance against Japanese aggression.

2.2 The Compatrison of Ummah in Quran The general
result of the comparison among Wang Jingzhai’s 3 editions
of translation and Ma Jian’s translation in terms of wmmah

concept could be summarized as Table.2 as following:

Table 2. ummah’s translations in Wang Jingzhai’s
and Ma Jian’s translation of Quran

'Surahs:| Wang’s Wang’s Wang’s Ma
ayahs 1st version 2" version 3 version
2: 128 |mass nation crowd nation
(minzhong, | (minzu, EE15)| (qunzhong,
BR&) HIR)
2: 134 |nation nation crowd nation
2: 141 |nation nation crowd nation
2: 143 |nation group group nation
(huo, %%)
2: 213 |a nation group group nation
(yizu, —I%)
3: 104 |group a group general some part
of people (yiban,—fi%) |of people
(yihuoren, (yibufenren,
—N) —or N)
3: 110 |nation nation crowd nation
3: 113 |group group group school
(yipai, —IKR)
4: 41 |a nation group group nation
5: 48 |nation nation nation nation
(zu, %) (zu, %)
5: 66 |group group group group
6: 42 |nation crowd crowd nation
6: 108 |a nation group group nation
7: 34 |a nation group group nation
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Surahs:|

Wang’s

Wang’s

Wang’s

ayahs 1st version 2"dversion 3 version Ma
7: 38 |a nation; general; general; nation; nation
group group group
7: 159 |a group of a group a group a group of
people people
7: 160 |kin groups and |groups and [tribe
(zongzu, groups groups (buluo, #F7%)
SEHR) (yihuo yihuo
de,— 45—
R))
7: 164 |a group o a group of group a group|a group of
f people people of people people
7: 168 |a group of groups and  |groups and  |school
people groups groups (paibie, K1)
7: 181 |group a group of a group of nation
people people
10: 19 |a nation a nation a nation nation
10: 47 |nation every group |every group |nation
of people of people
(meihuo ren,
HHN)
10: 49 |nation every group |every group [nation
of people of people
11: 48 |several mass crowd descendant
groups (houyi, 1% 7
(jihuo, $%4%)
11:118 |nation group group nation
13: 30 |nation; nation |a group of a group of nation; nation

people; group

people; group

15: 5 |nation one person |one person [nation
(yigeren,—1#
N
16: 36 |nation a nation a nation nation
16: 63 |nation nation mass nation
16: 84 |a nation group group nation
16: 89 |every nation |every group |every group [nation
(meizu, £ }%)| (meihuo,
54)
16: 92 |nation group group nation; nation
16: 93 |nation group group nation
21: 92 |way way way nation
(dao, &)
22: 34 |nation nation nation nation
22: 67 |group group group nation
23: 43 |group group group generation
(shidad, H#:AX)
23: 44 |group group group nation
23: 52 |religion way |way; way; way nation
(7iaodao, religion way
#oH) ;
religion
27: 83 |every group |group group nation
28: 23 |a group of  |group group a crowd of
people people
(yiqunren,
—HEN)
28: 75 |every nation |every group |every group |nation
29: 18 |nation nation mass nation
35: 24 |nation group group nation
35: 42 |nation a nation a nation nation
40: 5 |group group group nation
41: 25 |nation group group nation
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'Surahs:| Wang’s Wang’s Wang’s Ma
ayahs 1st version 2" version 3 version
42: 8 |a religion group group religion,
(ijiao, —#0) | (yihuo, —4%) (zongjiao,
R
43: 22 |religion way |religion religion religion
43: 23 |way religion religion religion
43: 33 |a nation group group a religion
45: 28 |everyone of |each one each one; nation; nation
nation (mei yigeren, |each one
(gezuren, —fEN);
FIHEN);
46: 18 |one of nation |crowd crowd nation
(zuzhe, 1#)

Firstly, wmmah together with its plural form has ap-
peared 54 times in Quran, and Wang Jingzhai had translated
it into “nation” for 32 times in the 1% edition, 10 times in
the 2" edition and merely 4 times in the 3¢ edition, which
has displayed a decreasing agenda. Compared to that, Ma
Jian had translated wmmab into “nation” for 37 times, com-
prising more than a half out of all. Therefore, it could be
stated that such causes exist to justify the above deliberate
translations. Secondly, it should be noted that in terms of
ummal’s translations, although “nation” had some of it been
substituted by “group” or “mass”, it is true that about cer-
tain Ayahs “nation” had yet still survived, and even the ex-
clusionary nature of wmmah was emphasized. This is
because, in contrast to the previous studies arguing about
political causes, explained by this research that, Wang had
showed asserted that wmmal is ought to refer exclusively to
the Islamic community and meanwhile it should be distin-
guished with the concept “Chinese nation”, thus as a result
he had consciously avoided the word “nation”. Notwith-
standing, Wang revealed a desire to extend the bounty of
Islam’s benefit to all in China, which in other words, could
be a signal at the very beginning to extend the scope of
ummakh to non-Muslims. To make it clear, by decreasing the
notion nation (wingu) as ummah’s translation hierarchically,
Wang intended to assert that on the one hand “nation” it-
self is politically nuanced, while on the other hand it is a
similar concept to the transregional Islamic community,
namely #mmah, that Chinese Muslims share.

In terms of Ma Jian, it could be told from his transla-
tion and articles that the time he had stressed Islam is for
the sake of all mankind, Ma had indicated that Muslims
should regard obeying secular obligations as important as
that of Islam since they were responsible for both the relig-
ious side and the secular side. Thereby, it is evident to say
that the idea of taking Muslims as one ethnicity and inte-

grating them into Chinese society had already emerged in
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the mind of Muslim intellectuals in the early 20™ century,
though probably not yet mature. Then afterwards an omen
as well as the urge for the reconstruction of Islam in China,
namely Chinese ideology versus Muslim identity, was clearly
emerging so far. This sort of contemplation on behalf of
one cthnicity in a secular context by wmmalh eventually ap-
peared as the foundation of the ethnicity identification pro-
gram in 1950-1960.

3. Discussion and Conclusion

3.1 The Diversification of Ummah’s Meaning  The
most colossal difference between Wang’s translation and
Ma's is the scale of ummah, which became broader and fur-
ther due to Ma than Wang. As testified by Ma Jian’s consid-
erable times arguing Islam is for all nations as well as all
generations, therefore externally Chinese Muslims are sup-
posed to take on the responsibility to explain what Islam is
to those who are not familiar with it, and internally to per-
suade their companies to do good as well as prohibit doing
evil, whilst Muslims are not made responsible for that much
as far as Wang had deemed. In a nutshell, the concept
ummah has changed from merely “Islamic community”

consisting of pious Muslims, into “Islamic community”
in a religious sense as well as “national community” in a
secular meaning on the premise of its universality. Moreo-
ver, the by-product of giving wmmah with double inmost
meanings by Ma is to fulfill the justification asserting that
not all “Hui people” nowadays are pious Muslims. Accord-
ing to the consistency this new philosophy has also shed a
light on a framework that describes the society of China by
a native anthropologist later, since it also underscores one’
s feelings towards the outside milieu when it comes to iden-

tification construct issues.

3.2 The Relevance of Understanding ummah for
Human Survivability Studies The 21" century has wit-
nessed the globalization along with its impact of broadly
spreading information, people and goods, which in the
meanwhile, has also undoubtedly brought about the birth of
an atomized, privatized and individualized society that
makes people feel relatively anxious. As argued in Human
Survivability Studies that “It is imperative that we achieve a
paradigm shift with an eye on the future, while attempting
to harmonize these changes”, thus in case to face the chal-
lenges that “are growing conspicuously broad in scale and
complex in nature”, it is inevitably necessary to “incorpor

ate geological and biological history, human history and
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civilizational history, and uses this knowledge to map out
means of survival for humankind and global society”.
Then a transcending concept may contribute to the in-
tegration of humanity subjects and science subjects as a
clue. Therefore, this research, which focuses on the chain
results brought about by the reunification of mmwmah com-
munity, as well as taking Chinese Muslims, a minority eth-
nicity group that living in harmony with the predominant
cthnicity group, can provide a paradigmatic example for ex-
ploring peaceful coexistence in some region where border
conflicts often occur, while on the one hand, also hints for
building a new collective case study that transcends every

kind of ideological obstacles in this isolated modern society.
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Research Note

The alternative approach of overseas fieldwork program, WASAVI,
under the COVID-19 situation

Rina Maeda, Daikichi Seki*?) Satsuki Shioyama*, Ryo Tsuchida*, Ayaka Watanabe*,

Taizo Yokoyamat, Hiroaki Takashima™

To provide diverse insights through the experience of overseas practical learning, we have developed an

alternative overseas fieldwork program, WASAVI (Worldwide Association for Spreading “Active learning” in

Various ways of Introduction) program. This program was designed to conduct a survey in Laos to identify the

social issue there. Through the activities in Laos, our program aims for participants to achieve the following

three goals; (1) to emphasize and respect others, (2) to acquire knowledge about the development studies, and

(3) to strengthen communication and teamwork capacity. However, due to the serious situation of COVID-19,

all procedures of the WASAVI program were performed online in 2020. Eleven graduate students with differ-

ent backgrounds from GSAIS (Kyoto University) participated in the program and they conducted an online

survey on healthcare issues, higher education access, and sexual and gender minority in Laos. Although there

were several limitations, they could obtain valuable survey results through our online activities with the coop-

eration of Laotian people. This case study implied that an online program could be an alternative style of over-

seas fieldwork programs to experience cross-cultural differences even after COVID-19.

Keywords : overseas internship, online fieldwork

1. Introduction

In 2019, Japan Student Services Organization (JASSO)
adopted more than 1000 short-term overseas study pro-
grams to promote global human resources development.'
As indicated by this data, a variety of overseas fieldwork
programs have been organized by Japanese universities in
recent years. Case studies in several universities reported
that overseas fieldwork programs had positive impacts on
changing students’ mindsets. >’2,3 In addition, it was also
revealed that this kind of program contributed to the career
development of graduate school students.*

Graduate School of Advanced Integrated Studies in
Human Survivability (GSAIS) implemented an overseas
service-learning program, defined as an experiential educa-
tion which equally benefit the provider and the recipient of

the service,’ from 2013 to 2018. Through this program, sec-
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*  Graduate School of Advanced Integrated Studies in Human
Survivability, Kyoto University
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P.O. Box 7322 Vientiane, L.ao PDR
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ond grade students in GSAIS conducted village surveys in
Bangladesh or Myanmar for 3-4 weeks. According to the
self-evaluation of competency conducted in 2016, most stu-
dents felt that the ability to understand and respond to di-
versity has been improved through the overseas service-
learning program. This result indicated that the experience
of practical learning in different countries gives students di-
verse insights.

Although the overseas service-learning program showed
a favorable educational effect, this program was ended in
2018. To provide an alternative program, our group has de-
veloped an alternative overseas fieldwork program, called
WASAVI (Worldwide Association for Spreading “Active 1
earning” in Various ways of Introduction) program.

WASAVI Program was designed to conduct a survey in
Laos to identify social issues. Through the experience in
Laos, WASAVI program aims for participants to achieve
the following three goals; (1) to emphasize and respect oth-
ers, (2) to acquire knowledge about the development stud-
ies, and (3) to strengthen communication and teamwork
capacity. In addition, we also aim that the achievement of

WASAVI program will contribute to the development of



In our original plan, we would have visited Laos and
had two weeks program to perform an interview and a
workshop with Laotian people. However, due to the
COVID-19, all procedures of our program were conducted
online in 2020. This paper reports the achievements of the
online WASAVI program.

2. Outline of WASAVI program

In 2020, cleven graduate students with different back-
grounds from GSAIS participated in WASAVI program,
and they were randomly divided into three groups. The pro-
gram consisted of pre-survey lectures (6 days), the online
survey, and the final presentation as described in Table 1.
We started pre-survey lectures from June 2020 and offered
guest speakers’ lectures on Laos and qualitative research.
Subsequently, at the group work in pre-survey lectures, each
group set survey topics as follow;

* Group 1: Healthcare issues in Laos

* Group 2: Higher education access in Laos

* Group 3: Sexual and gender minority in Laos
Based on these topics, they conducted an online interview
with two students from Laos-Japan Institute (LJI) and dis-
tribute online questionnaires with the cooperation of Lao-

tian people.

Table 1. Schedule of WASAVI program in 2020

Contents
(1) Guidance
(2) Short presentation about Laos by
each student
(3) Lecture about Laos
(Guest speaker: Senior Repre-
sentative of JICA Laos office)
June- |Pre-survey (4) Lecture about qualitative re-
lectures
July (6 days) search
4 (Guest speakers: Two professors
from Graduate School of Asian
and African Area Studies, Kyoto
University)
(5) Group work
(6) Presentation of survey plan
Online  sur-| - Online interview
Aug.- |Vey - Online questionnaires
Sept.  |Final
presentation

We asked 6 students in LJI to disseminate the question-
naires. We also posted the online questionnaires to a
Facebook group, H A& Group
(o S A LY G gdall anzall ) ¢ in which 884

Laotian and Japanese people who potentially are interested
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in Laotian and Japanese are registered. Here, we showed a

brief summary of ecach group’s survey results.

2.1 Healthcare issues in Laos

Group 1 conducted the online survey to grasp the
healthcare issue in Laos with the view of health literacy,
water quality, and food nutrition. They got 47 responses for
their online questionnaire. The result revealed that only 7%
of respondents regard water quality as a significant issue re-
lated to their health (Fig. 1), although most of them have
experienced strange water taste or color. Furthermore, they
found that 96% of respondents considered that chemical
fertilizer and pesticides are at risk of disease but 72%, not
all of them, care about it when they buy vegetables. These
findings suggested that there are several gaps between their
health consciousness and real life. Further studies should be

needed to clarify the gaps and identify the potential issues.

What do you think are the most significant
problems related to people's health in Laos?

4% 7%

= Water quality

= Food quality

= Healthcare facilities
Hygiene
Other

Fig. 1. The survey result of Group 1 about the
health consciousness of Laotian people

2.2 Higher education access in Laos

Group 2 performed on the online survey to grasp how
the socio-economic background of Laotian students, espe-
cially whether awarding scholarships, affected access to
higher education. They received 30 responses in total. 54%
of respondents depend on scholarships to access higher
education. Among them, 67% of students are low to mid-
dle-income households (Fig. 2). In addition, 87% of schol-
arship recipients are working full-time, whereas only 47% of
non-scholarship recipients are working as full-time employ-
ees. In this study, the main respondents are students from
Lao-Japan Institute at National Lao University. Further sur-
veys to students outside LJI might confirm the crucial role

of scholarships for students in Laos.



Household income level of scholarship reciever

= Low income (Under
2.5 million Kip)

Middle income (2.5-
4.4 million Kip)

= High income (Above
4.5 million Kip)

47%

Fig. 2. The survey result of Group 2 about schol-
arship receiving rate

2.3 Sexual and gender minority in Laos

Group 3 aimed to grasp the situation of sexual and gen-
der minorities in Laos. 87 people responded to Group 3’s
questionnaire. They found that 65% of respondents are het-
crosexual, in other words, nearly 30% of the respondents
recognize themselves as members of sexual and gender mi-
norities (Fig.3). 82% of respondents answered that there are
sexual and gender minorities around them and teenagers
tend to have sufficient understanding about that. However,
it was revealed that more than half of respondents have
never learned about it in school. Since there is little previ-
ous research about sexual and gender minority in Laos, this
survey provided the significant result to reveal its current
situation. Further studies should be conducted to identify
how much and what they recognize as difficulties among

their daily lives.

Sexual orientation

Sexual orientation

Don't know,

\4%

Never, 2%

Bisexual,
18%

Les‘slan, ]
o Hetel’Osexual
5, 65%
Gay, 5% °

Fig. 3. The survey result of Group 3 about sexual
orientation
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3. Conclusion

Although there were several limitations, each group
could obtain sufficient survey results to grasp the current
situation in Laos through our online activities. Additional
rescarch based on the survey results would be required to
solve the social issues in Laos. WASAVI program contrib-
uted to providing cross-cultural experiences for participants
even online. This case study suggested the potential of an
online program as an alternative way of overseas service-
learning. Based on the feedback questionnaire from partici-
pants, online communication, time management and survey
analysis were the difficult part to complete the program, in-
dicating that we should enrich the support on those points.
Further improvement might help to develop an effective

online program to get global insight.
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Optimal Energy Mix for Economy and COz Emissions Reduction in 2030-2050

Hitomi Tanaka*®¥

Anthropocene is an era where human activities have a great impact on the global environment. Especially

CO, emissions plays a key role. From the viewpoint of CO, reduction and economic efficiency, we calculated

the lowest cost power operation within the Tokyo area of 2030-2050 in order to clarify the feasible and ideal

allocation of the entire future energy composition. When thermal power generation was reduced to zero, nu-

clear power increased. Liquid natural gas (LNG) power, coal power, and pumped-storage power generation

played the role of output adjustment in 2030 and 2040. However, in 2050, hydrogen will play a role in adjust-

ing peak demand along with pumped storage power generation, may become a demand adjustment force in

place of thermal power generation.
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