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Abstract

This paper explains the nature of knowledge creation design technology and why it is needed now, in
relation to our knowledge-creating society, which is expected to grow rapidly. It also outlines the main
elements of the technology and talks about prospects for the future.

1. What is knowledge creation
design technology?

The 21st century is considered to be the era of the
knowledge-creating society. The service industry
makes up about 70% of all industry in Japan. Just
looking at the manufacturing industry, services such
as sales and logistics are part of the work performed.
For example, if we consider an automobile as a typi-
cal product of the manufacturing industry, we see that
it contains embedded software. A German automo-
bile company claims that 90% of automobile innova-
tion depends upon information technology (IT). In
addition, Japan’s information and communications
technology industry makes up about 10% of the
nation’s entire industry. In other words, the central
role of knowledge creation that makes society richer
is the promotion of service innovation, and IT sys-
tems have a large role to play in achieving this. More
and more, what an enterprise sells is not products but
services [1]. Thus, the development of IT systems to
support innovation is a knowledge-creating activity.
Accordingly, it is important to have a framework in
place to use IT systems to design knowledge creation
processes that promote innovation.

Although the word innovation is often understood
in Japan in the narrow sense of only technical innova-
tion, which is how it is defined in the Kojien diction-
ary, it actually refers to a much broader concept, the
motivation for long-term economic changes, which
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include the innovation of manufacturing technolo-
gies, the introduction of new products, the develop-
ment of new markets and resources, and the introduc-
tion of new management organizations. When we
consider it in this broader sense, we can find exam-
ples of innovations made possible by IT systems,
such as production technology innovations and new
products (or services) resulting from IT systems, the
development of new markets using IT systems, and
the introduction of management organizations that
take advantage of IT systems.

What methods are there for designing the knowl-
edge creation processes that are needed in a knowl-
edge-creating society? In a knowledge-creating soci-
ety, where knowledge has become a highly special-
ized form of activity, it is said that an organization is
needed to create knowledge and that knowledge
workers need to practice collaboration [1]. Moreover,
in a knowledge-creating society, it is not possible for
all knowledge to come from certain enterprises.
Therefore, knowledge based innovation entails com-
bining various types of information created by differ-
ent organizations, and to succeed at this, there must
be knowledge creation process management.

Accordingly, one can understand that a knowledge
creation design technology, such as that illustrated in
Fig. 1, is necessary. In conclusion, there are two
knowledge creation processes: a method that forms
mission-oriented collaborative teams and a process
that uses technologies such as IT systems to make
specific business models that create customer value.
For example, research has been conducted into a
knowledge creation method in which, because IT
systems are developed by project teams, the organiza-
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Fig. 1. Knowledge creation design technology.

tion learns by performing postmortem analyses of
past IT system developments and uses this to its
advantage in subsequent IT system developments

[2].

2. Knowledge that creates value

In recent years, new information technology has
come into wide use in all types of social settings, with
the goal of greater communication and information
exchange, particularly among enterprises and con-
sumers. Typical examples are blogs and social net-
working services (SNSs). As the digitization of com-
munication accelerates in society and business, the
content of that communication is also becoming digi-
tal. This means that information that was once con-
sumed on the spot and then gone is now digitized and
stored on networks. In other words, the amount of
digital information that is transmitted over a network
and stored by it is growing exponentially. What is
needed, therefore, is the development of new infor-
mation technologies and methodologies to analyze
and use this digital content.

The Knowledge Sharing Network Research Group
of the Japanese Society for Artificial Intelligence was
formed in 2007 to answer questions such as what
impact the digitization of knowledge communication
would have on the distribution of knowledge and
what initiatives would be necessary to further pro-
mote the distribution of knowledge [3]. The first
research meeting included the presentation of a case
study involving the use of an intra-enterprise SNS to
encourage information sharing, a proposal for a
social-model knowledge sharing model based on
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consumer generated media, a report on the effective-
ness of a business intelligence service using knowl-
edge management and Web 2.0, and another report on
automatically generating a large search directory
accommodating 1.2 million words, which is five
times as many terms as in the sixth edition of the
Kojien dictionary published by Iwanami Shoten
(240,000 entries). Terms collected from the Internet,
however, include many that are transient or of only
special interest, and not all of them are necessarily
useful for business purposes. Ultimately, value judg-
ments by humans are important. An additional feature
of the directory is that, by analyzing problematic
expressions of particular terms in the context of usage
scenarios, it can point out unexpected risks associated
with those terms. For innovation, detecting such
unexpected events is important. On the other hand, in
the intra-enterprise SNS, when all employees partici-
pate, employees who have different senses of value
can address one issue, cooperating in real time and
exchanging knowledge from various points of view.
These two methods are not in opposition to each
other; rather, research should combine them in com-
plementary ways. Besides technical initiatives,
research into social aspects, such as the mutual trust
that enables communities to form, is indispensable.

3. Intermediary knowledge

Much of the knowledge that is distributed through
an intra-enterprise SNS is fragmentary knowledge on
the level of ideas and observations, which cannot be
called explicit knowledge, so this type of knowledge
is referred to as intermediary knowledge [4] and is
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Table 1. Intermediary knowledge.

Tacit knowledge

Intermediary knowledge

Explicit knowledge

Subjective knowledge
Individual knowledge

Subjective knowledge
Organizational knowledge

Objective knowledge
Organizational knowledge

Experiential knowledge

Experiential knowledge

Rational knowledge

Simultaneous knowledge

Semi-simultaneous knowledge

Sequential knowledge

Practical analog knowledge

Practical digital knowledge

Theoretical digital knowledge

Table 2. Classes of service innovation.

Type Who (customer) What (nature of service) How (means)
Traditional Known Extracted Unknown
Suggestion Known Unknown Unknown
Customer-development Unknown Reused Reused
Customer-adaptive Unknown Unknown Reused
Market-creation Unknown Unknown Unknown

distinguished from tacit knowledge and explicit
knowledge (Table 1). Intermediary knowledge can be
regarded as knowledge possessed by an intermediary
who introduces the names of people who have the
required knowledge. Tacit knowledge is subjective,
individual knowledge. In contrast, explicit knowl-
edge is objective, systematic knowledge. Intermedi-
ary knowledge is knowledge that is subjective but
systematic. Furthermore, explicit knowledge is ratio-
nal theoretical knowledge, whereas implicit knowl-
edge and intermediary knowledge are experiential
practical knowledge. Whereas tacit knowledge is ana-
log knowledge, explicit knowledge and intermediary
knowledge are digital knowledge. Thus, intermediary
knowledge has aspects of both tacit and explicit
knowledge.

I believe that by using intermediary knowledge, it
may be possible to better explain the process of
knowledge exchange on an intra-enterprise SNS. For
example, up to now the only ways to distribute tacit
knowledge have been to turn it into explicit knowl-
edge or to gather members of the same team in the
same place so they could work at the same time [5].
Looking at intermediary knowledge shared in an
intra-enterprise SNS, employees exchange knowl-
edge that is digitized yet fragmentary, while at the
same time certain employees are working to create
necessary knowledge on their own. The potential of
Just In Time Knowledge Management (JIT-KM)
using an intra-enterprise SNS is beginning to be rec-
ognized.

The distribution of intermediary knowledge can
also support organizational learning. For example,
instead of turning an IT system’s after-the-fact analy-
sis results into explicit knowledge, it might be possi-
ble to distribute it as intermediary knowledge as
needed.

4. Service requirements engineering

Service innovation is classified in Table 2 accord-
ing to who it is for, what is being created, and how it
is being created. In current requirements engineering,
existing customer requirements are extracted and IT
systems developed accordingly, but in the future
knowledge-creating society, it will be essential to
know how to create unknown services for unknown
customers. For example, in the suggestion type it will
be necessary to propose unknown services to known
customers. In the customer development type, new
customers are brought in by reusing known services
with unknown customers. In the customer-adaptive
type, known means are reused and customized into
new services for unknown customers. In the market
creation type, unknown customers and unknown ser-
vices are created. In order to create unknown custom-
ers and unknown services like this, it is essential to
anticipate the potential of a wide variety of services
and list the service requirements, without missing
any. It is impossible, however, to develop all services,
so some method is necessary for selecting services in
consideration of importance and value. Research into
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Fig. 2. Example of configuration of knowledge creation design technology for accelerating service innovation.

new requirements engineering techniques for such
innovations has much potential [6].

5. Knowledge creation design technology
configuration example

cal development community activities are currently
being studied to develop knowledge creation design
technology.
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