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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 its new premises including current issues and
constraints and investigates their relationship from holistic viewpoints. At the same time, this

project argues an image of new manufacturing culture that may appear throughout our discussion.
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Achievement:
2009 fiscal year:

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”: Images of manufacturing required for achieving
sustainability

“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

“Design from ‘Ethical Level’ and ‘Design by Discourse™: Needs for the discussion on what
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.
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