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Executive Summary

The manufacturing industry in Japan is supported by its highly developed device
and parts technology, and has superior capability to efficiently produce goods with
high quality and performance, which dominated the global market in almost all but
a few fields in the 1980s. Japan’s manufacturing industry also has superior energy
conservation technology in response to the oil shocks, cutting-edge environmental
technology amassed through a deep experience with environmental destruction, and
disaster prevention technology tempered by multiple natural disasters. In spite of
this highly recognized technological superiority, Japanese technology now lost its
strength, which caused the drop in competitive power of Japanese industry in the
world. In the World Competitiveness Yearbook issued by the International Institute
for Management Development (IMD), our country was in 24th place in 2013, dropping
to the lowest level of the major countries of the world.

During the first half of the 1990s, the fundamental paradigm shift began to
transform modern technology “from analogue to digital” (digitalization) and “from
components to systems” (systemization). According to this paradigm shift, the value of
the technology added to the product began to move from components to systems that
embody the components. At this point in Japan, however, the technological culture
of “monozukuri” (production) was predominant and because of conservativeness and
a strong attachment to component research and component technology, which was
limited to individual fields created by this technological culture, we failed to create
a new technology and an industrial ecosystem that responded to the movements in
science and technology that were progressing at the time. We believe this is the main
cause for the weakening of Japan’s industrial competitiveness.

At the same time, there were stronger voices pointing out that science and
technology in Japan since the start of this century had not been sufficiently giving
back to society, and serious discussions were held on how to overcome this weakness.
As a result, in the 4th Science and Technology Basic Plan that started in 2011, it
was announced that the axis shall be shifted from promoting priority areas of the
past to research and development with a focus on the resolution of roots. The drop in
technological power in the manufacturing industry and lack of societal benefits from
science and technology most likely both stem from the same issue, and the fact that
the 4th Science and Technology Basic Plan shifted the axis of science and technology
policies can be considered a first step in recovering our competitiveness.

The Systems Science Unit in JST-CRDS was established in October 2009, in
response to the fundamental transformation of Japan’s science and technology policies
mentioned above. It had been pointed out by many experts that the weaknesses of our
country’s technological power could be condensed to a single point, our weakness in
systemization. Its mission is to take initiatives in the governmental R&D policy for
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proposing strategic plans to really overcome this weakness through promoting systems
science and technology. Another important mission of the Unit is to strengthen the
transdisciplinary ties among each traditional scientific research field through the
construction of techno-social systems. In this respect, it was a well-timed decision to
launch the Systems Science Unit in the CRDS. Its missions, therefore, are regarded as
important in the future upgrade of the level of Japan’s R&D in many respects. This
progress report looks back on the four years since the establishment of the Systems
Science Unit and discusses the issues with systemization that need to be resolved and
measures that need to be implemented in the future. As for the position of systems
science and technology as an academic field, we have conducted detailed research
and analysis in the “Panoramic View of the Systems Science and Technology Field
(2013)” [1], and this report focuses on the actual resolution of issues and provides
supplementary information.

In June 2013, the Council for Science and Technology Policy announced the
Comprehensive Strategy on Science, Technology and Innovation (hereinafter referred
to as “Comprehensive Strategy” ). The Comprehensive Strategy proposes several
specific pillars in research and development as well as a long-term vision that
encompasses all of these principles. One of the pillars is systemization. It is clear that
for many of the issues raised in the Comprehensive Strategy, systemization not only
provides an important viewpoint to resolving these issues but the actual building
of such systems leads directly to such resolutions. However, the Comprehensive
Strategy does not provide specific measures for creating the driving force towards
systemization and ways to connect that to the resolution of the issues. In this report,
we propose System Building-type Innovation as a concept to emphasize the importance
of systemization in the science and technology of Japan, through which social
contributions of science and technology increase.

The System Building-type Innovation is the conclusion we derived from our
activities at the Systems Science Unit, and it is a form of innovation that Japanese
society is currently in need of. It is a new type of innovation that aims to build
a desirable system in our society and it is powered by project-type research and
development based on the philosophy, framework and methods that encompass basic
research, applied research and commercial research in a unified and seamless way.
Since the societal implementation of a specific system is a goal that must be reached
in this concept, all related component technologies will be connected to the society
that is integrated into the system. Component research that is isolated and not fit for
the framework of the system shall be eliminated. A powerful mechanism to judge the
legitimacy of the social context of the systems created on a higher level of generality.
This style of research and development symbolizes the types of systems that focus
on the resolution of issues, and this best fits the reality of modern society, called the
“Age of Systems”, and the current phase of science and technology in Japan, which is
shifting its added-value from components to systems.
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