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Objectives:

In recent years, design science and manufacturing science, related to innovation of artifacts
(including hardware, software, methodology, legislation, etc.), face new circumstances, which
include various problems such as population, shortage of resource and energy, and diversification of
value criteria. This fact suggests the needs to reconsider the role and the duty of design science and
manufacturing science from the cultural viewpoint including life style, social common senses, and
institution. In order to consider design science and manufacturing science in the context of culture
(manufacturing culture), this project extracts their new premises including current issues and
constraints and investigates their relationship from holistic viewpoints. At the same time, this

project argues the image of new manufacturing culture that may appear throughout our discussion.
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Key Word: Design Science, Manufacturing Science, Manufacturing Culture, Sustainability,
Survivability
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In order to extract fundamental issues for “Design Science & Manufacturing Science in the

Context of Culture in the 21st Century” from holistic viewpoints, we had the following

presentations by the project members and other experts and made intensive discussions.

® The role of design science & manufacturing science for emerging issues

— “Research on Sustainability”:

sustainability

Images of manufacturing required for achieving

— “Consensus creation through negotiation — methodology (book “Getting to Yes") and

examples”: Principle based negotiation method for creating consensus

— “Hydrogen economy and society — focusing on development of fuel cells —“: Taking hydrogen

society and development of fuel cells as examples, essential of science and technology and

the role of science and technology policy

® Emerging relationship between artifacts and human

— “Artificial Intelligence and Mind”: Relationship between machine and mind, machines

enriching human minds, and proposal of artificial intelligence ethics

999.

—  “Design from ‘Ethical Level’ and ‘Design by Discourse”: Needs for the discussion on what
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we should design from the holistic viewpoint of ethical level, and generation of discourse
system that can represent ethical level
“Minsky’s “The emotion machine”: Human ego, emotion, and emotional thinking, in the
comparison of machine
® Relationship between Monozukuri and society and culture:
“Axiology and Artifacts” Genealogy of axiology and new axiology required for design
science and manufacturing science
— “Where do Japan’s science and technology go?’: Difference and relationship between
science and technology and significance of science and technology in the 20th century,
from the view point of their history
“Seven questions on Monozukuri and culture/science/the 21st century”: Definition of
Monozukuri, and discussion on the relationship between Monozukuri and culture, value,
and locality of Japan
The results of the discussion revealed that, although the main issue of the traditional design
science and manufacturing science was how to create artifacts with higher efficiency and higher
cost-performance under given objectives, the role and the duty of design science and manufacturing
science are drastically changing and the society asks what we should create under the emerging

paradigm shift of social premises for design and manufacturing.

2010 fiscal year:
We had the following presentations by the project members and other experts and made
intensive discussions.
® Visions on science and technology and their education:
— Science and technology literacy and design of higher education
— The status of Fukan engineering and its prospect
® The role of science and technology toward sustainable society
— The aim of energy policy
—  Stylish lifestyle and Monotsukuri learned from nature
® Science and technology versus society
— Design methodology of urban landscape based on community governance
— Technology and society: Creativity of technology and design principle
— Implication of research on artificial life — from the standpoint of history and theory of

science

Counterattack of “Galapagos” by cultural acceptor — Possibilities and issues of global
linkage
— Science and technology and society — How does science contribute to decision making?
In this year we focused on the changing role of science and technology under the changing society
and the changing relationship between society and science and technology. As a result of our
discussion, we pointed out three potential directions of new scientific domains; namely, philosophy

of public for science and technology, science of value, and science of sympathy and involvement.

2011 fiscal year:
We had the following presentations by the project members and other experts and made

intensive discussions.



®  Philosophy of public for science and technology:

— Environmental model cities and system design: environmental business, globalization,
green innovation, system design management, system thinking, triple bottom line
(environment, society, and economy)

— Environmental Economics: History of economics, externality, sustainable development,
from economic value to human development, well-being without economic growth,
dematerialization, change of peoples’ value

®  Science of value

—  Working memory: working memory in brain, carelessness, consciousness, working memory
of the youth, mind based design

— Remanufacturing of automobile parts: eco-business, manufacturing management for
remanufacturing, remanufacturing culture, international market

® Science of sympathy and involvement
— Japanese Industry in 2030: matured economy, mismatching in quality between demand

and supply, change of consumption patterns, servisizing, construction of market platform

The objectives of this project include listing up potential directions of new scientific domains by
reconsidering the role and the duty of design science and manufacturing science from the cultural
viewpoint including life style, social common senses, and institution. Through this year’s activities,
we succeeded in deepening the understanding of the three potential directions; namely, philosophy
of public for science and technology, science of value, and science of sympathy and involvement.
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Whole Achievement:

We continuously pursued the aforementioned objectives of this project and executed the

research activities. However, the real phenomena of the tsunami and the accidents of the nuclear
power plants of East Japan Great Earthquake attacked our country as the severest issues and
constraints to the manufacturing culture, which we have never imagined. While the background of
the basic ideas has not changed, we had to modify the priority of the issues and constraints and the

structure of the scenario in our research activity in this final year.

We can summarize the research results as follows:

1.  We clarified the role of this project against the recent issues (sustainability, hydrogen economy
and society, consensus making, and remanufacturing and its value), elucidated the
relationship between artifacts and human beings (artificial intelligence and human mind,
robot with common sense, design from ethical level, and bran mechanism and working
memory), and extracted issues related to the relationship between Japanese manufacturing
and society/culture (value and artifacts, significance of sociology of science and technology, and
correlation between Japanese manufacturing and culture/value/Japanese peculiarity). As a
result, while the traditional problem setting of the old design science and manufacturing
science was to create artifacts with high-efficiency and high cost-performance under given
objective functions, we succeeded in clarifying that it is indispensable to create desirable
artifacts with accepting changing new issues and constraints.

2.  We discussed the role of science and technology under the transforming society (sustainability
and energy, nature technology, and visions of the matured economy), the relationship between
the society versus science and technology (community governance and design of urban
landscape, technological creativity and design principles, implication of artificial life, cultural
receptor of artifacts and global linkage, decision making in science and technology and in
society, metatechnica and creation of knowledge, and security of survivability). As a result, we
pointed out that the relationship between science/technology and society/culture may continue
to get closer and that it is important to establish the viewpoint to discuss diversification of

value and its affects on the society in a scientific manner.

As a result of our discussion, we found out new directions of new scientific domains and social
proposals. Examples include science of value, philosophy of public for science and technology,
science of fatal connection. And key words appeared because of the great earthquake and the
Fukushima accident include science of problem setting, emergency management engineering,

symbiotic energy theory, science for diversity preservation.

10



After accumulating these proposals from a holistic view, we propose the following potential
directions of new scientific domains:
1.  Cultural theory of science and technology
2. Philosophy of technology

In order to construct these scientific domains, we also propose to focus on the following issues,
each of which are deeply related to both of the two scientific domains:
(a) philosophy of public for science and technology
(b) science of value

(c) science of sympathy and involvement
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