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The growing importance of applied

and industrial mathematics in Japan

Bob Anderssen1

In response to an invitation from the Mathematics Department of Kyushu Uni-
versity, Fukuoka, Japan, to the Australian Mathematical Society, I was asked by
Nalini Joshi, the AustMS President at the time, to represent the Society at a
Forum on Mathematics-for-Industry in Fukuoka and an Industry Study Group
Workshop in Tokyo in October 2010. Both activities were jointly organised by
members of the mathematics departments of Kyushu University and the Univer-
sity of Tokyo, with financial support coming from various Japanese educational
and research agencies.

These two activities represent the seeds of change that are growing in educa-
tional and research policy sections within the Japanese government, and within
the mathematics community in Japan. More detailed background can be found in
Hosotsubo [1].

Various matters are fostering this change. They include:

• A 2006 Policy Study Report that stresses the importance of mathematics
for Japan and the need to have more mathematically trained people in
Japanese industry at a level seen in America and Europe (Report No. 12
of National Institute of Science and Technology Policy (NISTEP) of the
Ministry of Education, Culture, Sports, Science and Technology (MEXT)).

• A growing community awareness of the importance of mathematics and
a strong positive expectation about its future role, especially in the sup-
port of research of national importance and economic development. In
companies already employing mathematicians, as well as engineers and
scientists, the enhanced impact of their research is being explicitly ac-
knowledged; such companies include Nippon Steel, Fujitsu, Hitachi and
Nippon Telephone and Telegrams (NTT). This growing awareness extends
to the more traditional sciences and technologies where there is a strong
expectation that mathematics will play an increasingly important role in
future research endeavours.

• The realisation in the Ministry of Education (MEXT) of the usefulness
of mathematical skills and expertise in fostering the future prosperity of
Japan and its people. This has resulted in an acknowledgement of the
need to improve funding for mathematics education and research.
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• Concern within the Japanese mathematics profession about the declining
national and international image and influence of its mathematics. This
is being exacerbated by decreasing university budgets and static funding
for mathematical research.

• The mention, for the first time, of the ‘mathematical sciences’ in ‘the fourth
governmental science and technology master plan’ of the Prime Minister’s
Council of Science and Technology Policy (CSTP).

• Commencing in 2009, as a Kyushu University initiative, the publication of
the ‘Journal of Math-for-Industry’. This will assist students in Japan to
fulfil the requirements for a PhD in industrial mathematics.

Given the ‘pure mathematical’ traditions and culture in Japan, the development of
strong applied and industrial mathematics centres faces challenges which include:

• The need to convince high-level company management about the oppor-
tunities the employment of skilled applied and industrial mathematicians
represent. The research teams in the R&D sections of many companies
recognise the opportunities, but need independent assistance to lobby man-
agement.

• The development of convincing success stories with which to lobby key
government decision makers.

The Forum at Fukuoka and the Study Group Workshop in Tokyo represented the
initial activities to couple applied and industrial mathematics into the ground-
swell of support emerging in Japan and to tackle the challenges.

In the Forum, ‘information security’, ‘visualisation’ and ‘inverse problems’ were the
matters identified for discussion. Though some traditional industrial mathematics
problems were discussed, such as the processing of steel, there was a strong em-
phasis on the newer industries driving economic growth, such as modern building
construction using glass, visualisation software for marketing applications, water-
marking for copyright protection and computer games software.

Interestingly, the problems brought for investigation to the Industry Study Group
Workshop at Tokyo University reflected the trend observed at the Forum. The
new-area problems included ‘interactive editing of light and shade in 3-D computer
graphics’, ‘unsolved problems in visualisation requiring mathematical insight’, ‘the
spread of information over a network’, ‘the design of public key cryptographic
systems’ and ‘chemical structure prediction’.

Since the Forum and Study Group Workshop, there has been some progress with
improving the image of applied and industrial mathematics, including the estab-
lishment of:

• An educational and research hub, ‘Institute of Mathematics for Industry’,
by Kyushu University, with assistance from MEXT.

• A Mathematics Innovation Unit (MIU) in MEXT to advise government
and to promote and foster collaboration of science, technology and indus-
try with mathematics.
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• A new ‘Committee of Mathematical Innovation’, by the Japanese Govern-
ment’s Council for Science and Technology.

The next Forum on Mathematics-for-Industry will be held in Hawaii from 24–28
October 2011. More information is available at http://fmi2011.imi.kyushu-u.ac.jp/.

Acknowledgement

The helpful advice of Professor Masato Wakayama, Director, Institute of Mathe-
matics for Industry, Kyushu University, is gratefully appreciated.

References

[1] Hosotsubo, M. (2009). Survey analysis of Japanese mathematical research. J. Math-for-

Industry 1, 73–80.

http://fmi2011.imi.kyushu-u.ac.jp/



