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Capitalizing on company knowledge is an 
important management function to be integrated 
in the main stream of everyday business. 

Summary 
This chapter emphasizes the problem of capitalizing on 

company knowledge. Capitalizing on company knowledge means 
considering certain knowledge used and produced by the company 
as a storehouse of riches and drawing from these riches interest 
that contributes to increasing the company's capital. Thus, 
capitalizing on company knowledge is not simply a technical 
activity, but also an essential management function. From this 
viewpoint, Knowledge Management, its future prospects, its role, 
and complementary and convergent approaches that are emerging 
worldwide are discussed. In addition, the guiding principle and the 
essential characteristics of a specific approach, GAMETH, are 
described. This approach is focused on the upstream aspect of the 
problem: how can we locate crucial knowledge for the company 
and identify the critical fields that require greater attention by 
managers to overtake worldwide competition? Finally, the results 
of two pilot studies performed in accordance with this approach are 
presented, and lessons learned from experience are pointed out. 



ADVANCES IN KNOWLEDGE MANAGEMENT 2 

Introduction 
In 1993, Peter Drucker said,  

"More and more, the productivity of knowledge is 
going to become, for a country, an industry, or a 
company, the determining competitiveness factor. In the 
matter of knowledge, no one country, no one industry, 
no one company has a 'natural' advantage or 
disadvantage. The only advantage that it can ensure to 
itself is to be able to draw more from the knowledge 
available to all than others are able to do [4]."  

However, the need for greater competitiveness often 
requires cost reduction and leads to structural changes and 
personnel cutbacks that result in early retirement, transfers of 
employees, and outright layoffs. Such measures pose a risk of 
dispersion and loss of the knowledge, collective and individual, 
that is the lifeblood of the company. This can lead to a weakening 
of the forces and competitive advantages proper to each activity, 
and can detract from the other imperatives of competitiveness, 
which are quality, adherence to schedule, "reactivity" (flexibility 
and fast adjustment to changes), and creativity. At the same time, 
we have observed the weaknesses resulting from the little 
importance accorded to knowledge storage. Most often, pressed for 
time and subjected to the weight of economic constraints, the 
operational actors do not have available the human and material 
resources necessary to ensure the safeguarding of company 
knowledge. Consequently, more and more companies today are 
confronted with problems related to the need to conserve, control, 
and make the most out of their knowledge.  

This chapter is focused on the upstream aspect of that 
problem: how can we locate this knowledge and identify the 
critical fields that require greater attention by managers. First, we 
attempt to clarify the concept of capitalizing on company 
knowledge. Then, we discuss a way for positioning knowledge 
management. Next, we introduce the guiding principle and the 
essential characteristics of an approach called GAMETH, that 
identifies the crucial knowledge for a company to overtake 
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worldwide competition. Finally, we present the results of two pilot 
studies performed in accordance with this approach and point out 
lessons learned from the experience. 

Capitalizing on Company’s Knowledge 
The knowledge-based system development operations that 

we have carried out since 1984 have highlighted the opportunities 
inherent in work performed in the knowledge domain, and the 
potential of artificial intelligence techniques: 

• Development of knowledge-based systems enables, for each 
project, formalizing part of the know-how attached to a 
product, a process, or a working method, while at the same 
time leading to improvements in the usual activities of the 
persons involved. 

• The modeling work, practiced by knowledge engineers on the 
knowledge held by the persons directly engaged in the 
company's production process, provokes a phenomena of 
clarification and deepening knowledge of problems, as well as 
reinforcement of people's proficiency. Above all, this work, by 
modifying our way of stating problems, opens new 
perspectives. It considerably improves our aptitude for 
comprehending the complexity of the situations and problems 
encountered, while at the same time enabling us to find better 
solutions and increasing our innovative capacities. 

It is because of such observations that we have brought the 
concept of capitalizing on company knowledge to light: 

 “Capitalizing on company knowledge means 
considering certain knowledge used and produced by 
the company as a storehouse of riches and drawing 
from these riches interest that contributes to increasing 
the company's capital [3].”  

This definition calls for three observations, which 
respectively concern: the two main categories of company 
knowledge, the collective and private nature of an individual’s 
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knowledge, and the problem of capitalizing on company 
knowledge. 

The Two Main Categories of Company Knowledge  
A company’s knowledge includes, on the one hand, the 

specific know-how that characterize a company's capability to 
design, produce, sell, and support its products and services. On the 
other hand, the individual and collective skills that characterize its 
capabilities to act, in accordance with circumstances, and to 
evolve. 

Stored in archives, cabinets, and people's minds, it consists 
of tangible components (data, procedures, drawings, models, 
algorithms, documents of analysis, and synthesis) and intangible 
components (people's abilities, professional knack, private 
knowledge, “routines” - the unwritten logic of individual and 
collective action [5], knowledge of company history, and 
decisional contexts). This is summarized in Figure 1, where 
company's knowledge is represented under two main categories: 
“Know-how” and “Skills” [6]. 

This knowledge is representative of the company's 
experience and culture. Diffuse, heterogeneous, incomplete, or 
redundant, it is often marked by the circumstances of its creation. 
However, it does not express the unspoken words of those who 
have formulated it, which are nonetheless necessary to its 
interpretation. In the absence of those who have formalized it, this 
knowledge is difficult to locate and to use in situations and for 
purposes other than those in which it was created. Additionally, 
one notes that the collective knowledge of a company is often 
transmitted orally and implicitly. In other words, one can say that 
company knowledge strongly depends on the skills of a company's 
employees and on the continuity of their presence in the company. 
Therefore, a company's knowledge represents an extremely volatile 
intangible resource. 
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Does not express "unspoken words"

Company’s Knowledge

KNOW-HOW

Explicit knowledge
Formalized and specialized

Data, procedures, models, algorithms,
documents of analysis and synthesis, drawings...

Heterogeneous, incomplete or redundant,
Often marked by the circumstances of its creation

SKILLS

Acquired with practice
Adaptable

Explicitable or non-explicitable

People's abilities, professional knack,
private knowledge,...

Often transmitted orally and tacitly
according to a Master-to-Apprentice behavior

Characterizes a company capability to design, produce, sell, and support its products and services.
Stored in archives, cabinets, software systems, and people's minds.

Representative of the company experience and culture.

Disseminated Located

Tacit knowledge

 

Figure 1: The two main categories of company’s knowledge 

In a strict sense, When looking at the diagram shown in 
Figure 1, one can imagine that a company’s skills solely rest upon 
an individual’s knowledge. Nevertheless, some of the individual's 
knowledge is characterized by a collective nature that has 
crystallized out of the regular and predictable behavioral patterns 
of the company. This remark leads to a reflection onto the 
collective and private nature of individual’s knowledge.  

The Collective and Private Nature of Individual’s Knowledge 
Here, we are referring to the knowledge classification of 

Michael Polanyi. He classifies the human knowledge into two 
categories :  

“Explicit knowledge refers to the knowledge that can 
be expressed through words, drawings, other articulate 
language like metaphors ; tacit knowledge is 
knowledge that is hard to express whatever the form of 
language is [7].”  

So, we will distinguish: on the one hand, the individual’s 
explicit knowledge, articulated or formalized; on the other hand, 
the individual’s tacit knowledge. 
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An individual’s explicit knowledge can be expressed 
through speeches, metaphors, analogies, or diagrams; it is 
materialized through personal notes, wander sheets, notebooks, 
memorandum, sketches and the outline of various documents 
whether they are structured or not, and private computerized files.  

An individual’s tacit knowledge appears through talents, 
abilities, skills, professional knack, insight, wisdom, and shared 
behaviors (traditions, communities of practice, collusion). 

Collective nature of 
individual’s knowledge 

Private nature of
individual’s knowledge

Individual’s Knowledge 

Explicit knowledge
(articulated or formalized)

Tacit knowledge
(unconscious)

 

Figure 2: Collective and private nature of individual’s 
knowledge 

During the action, the part of an individual’s knowledge 
used and put to work every day, mixed with the company’s 
knowledge, characterizes the competencies that allow a group of 
people to make complex tasks and that belong to the organization. 
This knowledge is as difficult to identify as it results from a 
collective learning and is produced by a group of people that are 
used to working together and accomplishing collective and 
specialized tasks. This part of knowledge is not visible with respect 
to the company. However, it is put to work for the company. Thus, 
it enters in the category of the company’s knowledge, defined here 
as Skills.  
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However, if the part of the individual’s knowledge acquired 
thanks to the interaction with a group of people inside the company 
has a collective nature and is not formalized or disseminated, it 
cannot be easily leveraged by the company as a whole. 

 This viewpoint on company knowledge is shared by 
Ikujiro Nonaka and Hirotaka Takeuchi [8], two Japanese authors 
that, referring to Michael Polanyi, discern two types of knowledge: 
tacit knowledge and explicit knowledge.  

“Tacit knowledge is personal, context- specific, and 
therefore hard to formalize and communicate. Explicit 
or ’codified’ knowledge, on the other hand, refers to 
knowledge that is transmittable in formal, systematic 
language.”  

 In their view, “tacit knowledge and explicit knowledge are 
not totally separated but mutually complementary entities.” Thus, 
they propose a dynamic model of knowledge creation anchored to 
a critical assumption that “human knowledge is created and 
expanded through social interaction between tacit knowledge and 
explicit knowledge”. They call this interaction “knowledge 
conversion.” They insist on the fact that “this conversion is a 
‘social process’ between individuals and not confined within an 
individual.” From this assumption, they postulate four different 
modes of knowledge conversion (see Figure 3): 

• From tacit knowledge to tacit knowledge, which they call 
socialization, where an individual’s tacit knowledge (in 
particular the one of a master) is directly shared to others (in 
particular apprentices) through observation, imitation, and 
practice. During this process, the master does not explain her 
skill in a way that makes it directly accessible to others. Thus, 
this knowledge is not accessible to the collective level of the 
company. 

• From tacit knowledge to explicit knowledge, which they call 
externalization. During this process individuals attempt to 
articulate their tacit knowledge into explicit knowledge taking 
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the shape of metaphors, analogies, concepts, hypotheses, or 
models. 

• From explicit knowledge to explicit knowledge, which they 
call combination. During this process individuals exchange and 
combine explicit knowledge through such media as documents, 
meetings, telephone conversations, or computerized 
communication networks, so as to create new explicit 
knowledge. 

• From explicit knowledge to tacit knowledge, which they call 
internalization, where gradually, experiences through 
socialization, externalization, and combination are internalized 
into an individual's tacit knowledge base in the form of shared 
mental models or technical skills. 

Source : The Knowledge -Creating Company, Oxford University Press, 1995

From ...

…To

TACIT
KNOWLEDGE

TACIT
KNOWLEDGE EXPLICIT

KNOWLEDGE

Socialization Exteriorization

CombinationInternalization
EXPLICIT

KNOWLEDGE

 

Figure 3: Four modes of knowledge conversion 

In companies, we live with the assurance of having “Know-
how”, or at least of being able to master such “Know-how” via 
document management that is high-performance and intelligent. 
Only recently have we perceived the importance of “Skills”. Under 
the influence of economic pressure, which has lead to workforce 
reductions, greater personnel mobility, and the acceleration of 
departures under early retirement, we have begun to realize that 
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“Know-how”, as detailed as it may be in procedures and 
documents, is not sufficient. Novices relying solely on these 
procedures and documents can not directly execute the tasks that 
we know how to perform under precise conditions of safety, 
quality, and profitability. Today, knowledge engineering and the 
technologies (methods, techniques, and tools) of artificial 
intelligence, Internet, and Groupware, give us the instruments that 
enable going farther by formalizing skills, and by permitting a 
wider distribution of the knowledge thus consolidated. However, 
skills are both difficult to pinpoint and can not always be 
formalized. An apprenticeship, although considerably accelerated 
by prior knowledge, remains necessary. 

The Problem of Capitalizing on Company’s Knowledge. 
The problem of capitalizing on company knowledge can be 

seen as a cycle determined by four facets (see Figure 4). 

CRUCIAL
KNOWLEDGE

Accessing
Disseminating

Using more effectively
Combining
Creating

Conceptualizing
Formalizing
Conserving

  PRESERVE 

  LOCATE  

MAINTAIN
Evaluating
Updating
Improving

ENHANCE VALUE

Identifying
Locating,

Characterizing
Classifying

Interpreted from: IIIA Methodology Group  

Figure 4: The facets of the problem 

One of the first tasks is to locate the crucial knowledge: it 
must be identified, located, characterized and classified. Next, it 
must be preserved, in other words conceptualized, formalized and 
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conserved. Furthermore, it must be value-enhanced, i.e., put at the 
service of the development and expansion of the company. In other 
words, it must be accessed, disseminated, used more effectively, 
combined, and new knowledge must be created. Finally, it must be 
maintained - evaluated, made updateable, and improved in 
accordance with rules governing its confidentiality and security.  

Positioning Knowledge Management 
Another facet of the problem deals with the capitalization’s 

cycle itself. That is where Knowledge Management plays a role. 

• What kind of processes have to be put to work in order to 
answer the four facets of the problem? How are those processes 
facilitated? What are the activities to develop and to promote 
them? How are they developed? Which approach? Which 
methods and which tools? 

• How is the necessary investment jusitified? How is the value of 
the knowledge validated? How is the profit-earning capacity 
defined? 

• How is a cultural change induced? What kind of organizational 
learning structures should be created? How are they 
developed? 

• What kind of applications should be developed? How to choose 
the best technologies? 

Future Prospects for Knowledge Management  
Company’s know-how, explicit knowledge, formalized and 

disseminated, represents the field of knowledge that may be 
managed through industrial ownership rules. Company’s know-
how constitutes, by itself, tangible components that do not interfere 
with people, and appear as objects of knowledge’s transfer that can 
be negotiated. This company’s know-how is the result of 
knowledge conversion processes, highlighted by Ikujiro Nonaka 
and Hirotaka Takeuchi. This knowledge has to be revitalized all 
the time in order for it not to become fossilized. 
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Figure 5 shows the overall process that has to be reinforced, 
according to an axis of progress, for knowledge to be revitalized 
and fostered. This process fosters the production of individual 
knowledge and helps its conversion from the non-formalized and 
private status to a formalized and disseminated status. 

AXIS OF PROGRESS

Private Disseminated

Formalized

Non 
formalized

INTERNALIZATION
Explicit->Tacit

EXTERIORIZATION
Tacit->Explicit

SOCIALIZATION
Tacit->Tacit

COMBINATION
Explicit->Explicit

Knowledge Spiral ConversionIndividual’s Knowledge Company’s Knowledge  

Figure 5: Future prospects for knowledge management 

The Knowledge Management Role 
Through the previous perspective, we have to keep in mind 

that the organization has to develop by itself from its own 
diversity, creating new outlines of thinking and new ways of 
behaving. Thus, the Knowledge Management role should be to 
adjust efforts towards two directions.  

On the one hand, it is important to set up the conditions that 
help “Skills” production, formalization, and dissemination. The 
goal is to show the importance of the active creation of knowledge 
in an organization: systematic organizational learning has to be 
encouraged. The organizational processes that help in the growth 
of an individual’s knowledge are dialogue, talks, experience 
sharing, and observation. Interactions and networks has to be 
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encouraged; crucial knowledge has to be located, preserved, value-
enhanced and maintained.  

On the other hand, beyond looking at the knowledge put at 
work every day, it is necessary to promote and develop 
revitalization actions of fossilized knowledge. Fossilized 
knowledge is revitalized on knowledge stored in archives and data 
repositories through text mining, data-mining and knowledge 
discovery, information search and retrieval, intelligent agents, and 
visualization models. 

In addition, the use of Intranet and Groupware technologies 
must be fostered. They allow the formalization of some parts of 
skills, and improve the ability to capitalize on knowledge. In this 
way, knowledge is incorporated into software able to restitute 
them, after a while, under a form directly understandable for 
people. Then, knowledge becomes accessible and can be 
manipulated.  

Knowledge management is not a matter of human resources 
management. Ensuring that at all times the company has people 
available who, on the basis of their skills and through having the 
relevant know-how available, can adapt to situations and handle 
their respective jobs under optimum conditions is the domain of 
competencies management. It is also not a matter of reorganizing 
the company, optimizing its functional processes, and improving 
its means of communication, notably its information systems. That 
is the domain of the company's organization and business 
management. It is a matter of providing to each of these objectives 
an additional and decisive factor of value-added creation: mastery 
of “Know-how” and “Skills” of the company. 

The Complementary and Convergent Approaches 
The axis of progress points to a direction and puts the 

question of capitalizing on company knowledge in a dynamic 
perspective. Beyond actions launched to preserve some crucial 
knowledge, this axis leaves out any approach where capitalizing on 
company knowledge should be an end in itself. So, one must insist 
on the fact that capitalizing on company knowledge is a continuous 
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necessity that is omnipresent in each person's activities and which 
must be notably impregnated more and more deeply into the 
management function. This can be expressed through three forms: 

• The question can be dealt with on the strategic and decisional 
level and become the purpose of an executive responsibility. 
When we speak of the management of intellectual capital [10], 
we are speaking of a “Top-Down” Management approach 
advocated by some authors [11][12]. This approach is followed 
by some companies where the function of Intellectual Capital 
Manager, Chief Knowledge Officer, or Chief Learning Officer 
has been created (Skandia AFS, Dow chemical company, 
Monsanto company) [13] [14]. 

• Intermediate managers solve the question. These actors serve 
as bridges between the “What should be” of top management, 
and the “What is” of the field. Thus they favor, even catalyze 
innovation and knowledge management processes. This is the 
“Middle-Up-Down” Management approach advocated by 
Ikujiro Nonaka and Hirotaka Takeuchi. Through their point of 
view, in the companies based on the knowledge, it is at the 
middle level that the tacit knowledge, kept by general 
managers and practitioners, is articulated, synthesized, and 
incorporated in technologies and new products. The 
intermediate managers would be in this way the real knowledge 
engineers [8]. 

• The question can be reduced on the operational level to a 
specific objective that is grafted onto the directly operational 
goals of industrial projects. This is the purpose of the approach 
of GAMETH that is described in the following sections. 

GAMETH: An Approach to Locate and Identify Crucial 
Knowledge 

The developments of industrial knowledge-based systems 
that were done within Framatome since 1984 and the many 
discussions that we had in IIIA Institute have clearly shown the 
necessity of starting from the field. They have given us a specific 
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viewpoint which is at the origin of the approach described 
hereafter. 

In general, capitalizing on company knowledge involves 
three main phases (Figure 6). 

goals
Project

Implementation

study
Feasibility

Specifications

Solution model

Guiding principle

Case library

Case library

Case library

analysis
Advisability

Solution in 
conformity with 

project goals
++

Knowledge
capitalization
functionalities

 

Figure 6: The three main phases 

 
1) An advisability analysis phase, whose goal is to 

identify the places and situations for which capitalizing 
on knowledge is advisable, and to justify this action. 

2) A feasibility study phase, whose goal is to identify and 
evaluate the possible alternative solutions: How can 
knowledge be capitalized? At what cost? 

3) An action phase, whose goal is to implement the 
solutions adopted. 

The Advisability Analysis Phase 
The advisability analysis that we propose in this section is 

an accompanying approach aimed at integrating Knowledge 
Capitalization Functionality into the specifications of industrial 
projects. For example, in a quotation improvement project, this 
approach leads to highlighting a problem that we have decided to 
call "knowledge tracking." Knowledge tracking is a generic 
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problem based on the following needs: the need to refer to earlier 
facts, the need to refer to analogous cases, the need to ask 
questions about earlier choices, and the need to rely on experience 
feedback. Beyond a system that helps in preparing quotations, the 
solution implements the functionality necessary for “knowledge 
tracking” (see Figure 7). This functionality responds to the facets 
of the capitalizing on company knowledge problem defined above. 

The advisability analysis phase is an indispensable step in 
any project aimed to take into consideration the problem of 
capitalizing on company knowledge independently of any 
anticipated solution. 

Solutions

Approach

Goals
Technology 

transfer 
Return on

experience

Expertise
preservation

Process 

improvement

Procedure 
development

Quotation
improvement 

Others

aided
Computer 

quotation
Knowledge
tracking

GAMETH

Technical
memory

Structured
documents

 

Figure 7: From goals …to technical solutions 

Thus, the advisability analysis phase is designed to 
determine the nature and field of knowledge to be capitalized and 
to show the decisive nature of the operation. This is done by 
pointing out the risks that are run (from the economic, technical, 
and socio-organizational viewpoints) in case the operation is not 
finally initiated. Is the problem well stated? Are the objectives 
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clearly defined? What knowledge must be capitalized? Who holds 
this knowledge? Where is it held? In what form? Who uses this 
knowledge? When? How? What are the associated challenges and 
risks? 

The approach relies on a guiding principle, based on the 
modeling of the company envisaged from the viewpoint of the 
knowledge that it uses and produces. It presents essential 
characteristics that provide an innovative action framework. 

The Guiding Principle 
The company, perceived from the angle of the knowledge it 

uses and produces, can be represented as a set of activities that 
contribute to processes whose end purposes are to produce goods 
and services for a customer (internal or external to the company) 
under the most favorable conditions of cost, adherence to schedule, 
and quality. 

Activities 
By the word “activities”, we mean the individual and 

collective activities of the people in the company, in the acceptance 
of the term as defined by Philippe Lorino in his book [15], which 
we paraphrase as follows:  

“Activities are everything that the men and women of 
the company do, hour after hour and day after day. In 
definitive, everything that constitutes the substance of 
the company, all the work performed by the employees 
because they know how to do this work and because 
they feel that they must do this work; all of the ‘hows’ 
that rely on specific ‘know-how,’ as simple as it may 
be.” 

These activities enable accomplishing the functions of the 
company that ensure its operation and the implementation of its 
organizational and production processes. They are carried out in 
the context of an organizational structure that encompasses the 
different organizational elements of the company (work sections, 
departments, divisions, etc.). They are strongly interrelated and 
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connected to the processes to which they contribute and to the 
interactions that occur between these processes, which can be of a 
different nature (for example, production of products, production 
of orders, production of documents1 [16]).  

An activity is a set of elementary effective tasks, which are 
homogenous from the standpoint of their cost and performance 
behavior. These tasks correspond to the real work, performed by an 
individual or a group, oriented by an objective to be attained, that 
transforms materials into a product that consumes financial and 
technical resources. Activities use and produce specific knowledge 
(know-how and skills). They are subjected to constraints. 
Constraints can be external to the activities. These are the imposed 
conditions (obligatory safety rules, cost, schedule, and quality 
requirements, expressed in specifications; technical specifications 
to be respected; tolerance margins with respect to the expected 
results; available financial, material, and human resources) and the 
uncertainties of the delivery and quality of the flow of 
transformable materials. Constraints can be internal to the 
activities. These constraints are engendered by the limits of the 
maneuvering room left to the activity (autonomy zone). Activities 
may fall victim to malfunctions, directives, procedures, processes, 
and action logic specific to the activity. This leads to differences 
between the expected results and those actually achieved, going 
beyond the allowable tolerance margins. In general, an activity can 
be represented by the model presented in Figure 8. 

                                                
1 We thus return to the idea of "knowledge networks" elaborated at DEC in 1984 or to the notions of 

activities and processes defined by Philippe Lorino. 
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Malfunctions

Constraints

Knowledge
produced

Knowledge
used

MATERIAL PRODUCT

Resources

Updating

Data Data

 

Figure 8: A knowledge-based model of a business activity 

Organizational and Production Cycles 
Depending on the goods or services produced by the 

process to which they contribute, these activities are accomplished 
sequentially or simultaneously. They are combined into 
homogenous packages, with common objectives, whose sequences 
are defined with respect to the production cycles. Organizational 
and production cycles represent the processes and are described by 
phases, which themselves consist of steps broken down into tasks 
that enable obtaining material or immaterial results. 

Critical Activities, Determining Problems, and Crucial Knowledge 
Constraints and malfunctions lead to problems that can 

make activities more fragile, and by that very fact endanger the 
organizational or production processes to which they contribute. 
Risk analysis, practiced for the “sensitive processes”, i.e., those 
processes essential for the functioning of the company, enables 
determining the “critical activities”. The problems related to these 
activities are called the "determining problems". Identification of 
these problems leads to locating the knowledge necessary to solve 
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them. Depending on the value of this knowledge, measured in 
terms of vulnerability, cost, and acquisition time, and on the 
influence of these three factors on the life of the company, its 
markets, and its strategy, this knowledge may or may not be 
"crucial knowledge". 

The Essential Characteristics of GAMETH 
The GAMETH approach, proposed hereafter, provides an 

action framework to conduct the advisability analysis phase, 
independent of any anticipated solution. It relies on knowledge 
engineering and advanced technologies, notably artificial 
intelligence techniques that supply the indispensable modeling and 
implementation tools. It essentially leads to identifying the 
problems and clarifying the knowledge needs. Which knowledge 
must be capitalized? Why? This analysis is not based on a strategic 
analysis of the company's objectives. It is based instead on the 
analysis of the knowledge useful to the activities that lead to the 
satisfactory functioning of the organizational processes and the 
production processes implemented to satisfy the company's 
missions. Thus, the GAMETH approach is a problem-oriented 
approach; it connects knowledge to action. It is characterized by 
the fact that it is centered on organizational and production 
processes. It improves project quality. 

A Problem-Oriented Approach 
The analysis is usually oriented by the solutions. The 

approach is based on the precise needs for knowledge expressed a 
priori and a response is provided as a function of the tools 
available. For example, the need to conserve the knowledge of an 
expert is expressed, and, having in mind a solution of the expert 
system type, the problem is posed in terms of choosing a tool 
capable of supporting the encoding of this knowledge without 
considering the question of the use of this knowledge. 

In fact, the essential condition of the decision process is to 
attain a well-posed statement of the problem, or, as Gilbert de 
Terssac emphasizes: 
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"a problem whose crucial character arises from 
collectively produced estimation and a formulation found to be 
acceptable by all the parties [17]." 

The GAMETH approach is oriented by this principle. It is 
situated in the framework of the reflections set forth earlier in this 
communication, and characterized by the fact that it is “problem-
oriented” and not “solution-oriented”. The problems are located, 
the required needs for knowledge to allow their resolution as a 
function of the situations that they generate are clarified, the 
knowledge is characterized, and then the solutions most adapted to 
the problem-generating situations (procedures, training modules, 
knowledge-based systems, intelligent documentation systems, 
hypermedia, etc.) are determined. 

An Approach that Connects Knowledge to Action 
The GAMETH approach is built upon the assumption 

emphasized by Professor Shigehisa Tsuchiya2 concerning 
organizational knowledge creation [18]. From Professor Tsuchiya 
viewpoint  

“Although terms ‘datum’, ‘information’, and 
‘knowledge’ are often used interchangeably, there 
exists a clear distinction among them. When datum is 
sense-given through interpretative framework, it 
becomes information, and when information is sense-
read through interpretative framework, it becomes 
knowledge.”  

He emphases how organizational knowledge is created 
through dialogue and highlighted how “commensurability”3 of the 
interpretative frameworks of the organization and its members is 

                                                
2 Professor, Ph.D., Department of Industrial Management, Chiba Institute of technology ; Hiromatsu lab, 

RCAST, The University of Tokyo 

3 If the interpretative frameworks are incommensurable, sharing individual’s knowledge to create 

organizational knowledge will not be possible because the same data or information can be interpreted 

differently in the organization. 
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indispensable for an organization to create organizational 
knowledge for decision and action.  

“The original source of organizational knowledge is 
tacit knowledge of individual members. However, 
organizational knowledge is not a mere gathering of 
individual knowledge. Knowledge of individuals needs 
to be articulated, shared and legitimated before it 
becomes organizational knowledge. Knowledge of 
individual members is shared through dialogue. Since 
knowledge is mostly tacit, first of all, it has to be 
articulated and be expressed in language in a broad 
meaning. Then articulated individual knowledge, which 
is information for others members, needs to be 
communicated among members in the organization. It 
is important to clearly distinguish between sharing 
information and sharing knowledge. Information 
becomes knowledge only when it is sense-read through 
the interpretative framework of the receiver. Any 
information inconsistent with his interpretative 
framework is not perceived in most cases. Therefore, 
commensurability of interpretative frameworks of 
members is indispensable for individual knowledge to 
be shared.”  

The diagram presented in Figure 9 shows our own 
interpretation. Tacit knowledge that resides in our mind results 
from the senses given, passed through our interpretative 
frameworks, to data that we perceive from information that are 
transmitted to us. 
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Interpreted from: Shigehisa Tsuchiya, I993
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Figure 9: Creation of individual's tacit knowledge 

In other words, we consider that knowledge does exist in 
the interaction between a person and data. This individual’s 
knowledge is tacit knowledge. It can be articulated or not. It 
becomes collective knowledge when shared with others, if the 
interpretative frameworks of each of them are commensurable.  

Our viewpoint is situated very much in the acceptance of 
the term “knowledge” that does not dissociate people, the actors 
placed in the heart of the company's processes, from the actions 
that they perform, the decisions that they make, and the relations 
that they have with their company environment (people and 
artifacts). Therefore, the information that they acquire and the data 
that they use are transformed by interaction with their own know-
how and skills, their judgement, and the perspective in which they 
put themselves. This information is activated to form knowledge.  

What is essential in this vision of things is the strongly 
creative relation between the person and his activity, taking into 
account his “intention”, the end purpose of his action, and the 
orientation of knowledge toward an objective (Figure 10).  
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Information systems as knowledge sources 
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Figure 10: Connecting knowledge to action 

In this way, the analysis is not based on a strategic analysis 
of the company's objectives, but instead on the analysis of the 
knowledge needed by the activities ensuring the proper functioning 
of organizational and production processes. Because knowledge is 
not separated from the activities that use this knowledge, the 
approach connects knowledge to action, and is somewhat 
comparable to that for constructing knowledge-based systems as “a 
collaborative effort to construct an unknown object” [19]. It 
consists in constructing the representation of the processes on the 
basis of the partial knowledge of the actors, derived from their 
actual activities. The approach is based on the observation that the 
processes described in numerous documents, defining rules of 
action and operating methods, frequently differ from the real 
processes as lived by the actors. Through the analysis, it is possible 
to identify the informal communication links between the actors, 
and to locate the corresponding knowledge. The analysis allows 
the mapping of the crucial knowledge associated with the sensitive 
processes. 
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An Approach Centered on Organizational and Production Cycles 
The GAMETH approach consists in looking more directly 

at the organizational and production processes. It is finalized by the 
company's strategic orientations, and notably includes the three 
stages described below (see Fig. 11). 

Strategic
Orientations

Identifying
Sensitive Processes

Identifying 
Determining Problems

Identifying
Crucial Knowledge

Stage 1

Stage 3

Stage 2

Advisability Analysis 
Report

 

Figure 11: GAMETH three stages of analysis 

Stage 1: Identifying the Sensitive Processes 
This stage enables identifying the field of action and 

determining the processes that will be the object of an in-depth 
analysis. It consists of: 

• Taking a census of the goods and services for which a 
knowledge capitalization exercise is envisaged 

• Delimiting the organizational and production processes and the 
organizational entities (business units, staff departments, 
partners, customers) concerned by the production of these 
goods and services 

• Modeling the field of intervention (construction of functional 
and structural models of the organizational entities, 
construction of production cycles representing the processes) 

• Determining the sensitive processes, i.e., those processes that 
are essential for management and production of the goods and 
services considered. 
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Stage 2: Identifying the Determining Problems 
This stage leads to distinguishing the problems that make 

certain of the activities contributing to these sensitive processes 
more fragile, which means that they can endanger these processes. 
It consists of: 

• Analyzing the risks run by the sensitive processes and 
determining the critical activities for these processes 

• Identifying the constraints and malfunctions that weigh on 
these activities 

• Identifying the determining problems. 

Stage 3: Identifying the Crucial Knowledge 
This stage aims to define, locate, characterize, and classify 

the knowledge to be capitalized. It consists of: 

• Clarifying the knowledge needed to solve the determining 
problems 

• Locating and characterizing this knowledge 

• Measuring the value of this knowledge and analyzing its 
impact on the life of the company, its markets, and its strategy 

• Determining the crucial knowledge 

The advisability analysis therefore makes it possible to 
draw up a “map” of the knowledge to be capitalized. Its locations, 
its characteristics, and its influences on the functioning of the 
company based upon its strategic orientations. At the end of the 
advisability analysis, the elements capitalizing on knowledge have 
been assembled, and make it possible to decide upon and undertake 
the feasibility study4. 

                                                
4 Note: Characterization of knowledge, study of its life cycle (birth, growth, updating, obsolescence), and 

its modeling are part of knowledge engineering. KADS methodology will be used if needed. 
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An Approach that Improves Project Quality 
When practicing the GAMETH approach, we are led to 

consider capitalizing on company knowledge as a part of an 
industrial project specification. Thus, customer's requirements are 
studied in depth during the advisability phase. The study 
emphasizes the required needs for knowledge to allow the 
resolution of well-posed problems. People are involved in the 
construction of the solution. Furthermore, knowledge is accessible: 
it can be shared, used, and brought up to date easily. The domains 
of application are knowledge preservation, return on experience, 
knowledge tracking for decision-making, process improvement, 
procedure development, technology transfer, and core 
competencies management. 

A Few Examples 
The following examples were selected for their specific 

interest to the question of knowledge capitalization. They illustrate 
the type of problems encountered and give an idea of the solutions 
implemented. In these examples, the problem of knowledge 
capitalization has been reduced to the specific goal of each project 
(see Figure 7). 

Capitalizing on Expert’s Knowledge 
A pilot operation, being developed since 1991, has obtained 

the results indicated in Figures 12 and 13. In this case, instead of 
creating a traditional expert system type solution for a soon to 
retire expert in chemistry and corrosion, the advisability analysis 
led to technical memory type solution instead. 

The table shown in Figure 12 correlates the functions 
(process design, structural design, equipment design, services, and 
contracting), units involved (Fuel Unit, Safety Unit, Reactor Block 
Unit, Systems Unit, Components Unit, etc.), the actors (A1, A2, 
A3, B1, C1, C2, D1, and E1), and the knowledge used throughout 
the production cycle (preliminary design phase, feasibility studies, 
basic design, detailed design, etc.) for a nuclear steam supply 
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system. To simplify the representation, only the knowledge 
concerning the feasibility studies phase has been included in the 
table. 

Phases in the Production Cycle

 Activities

Process
design

Structural

design

Services

Basic
Design

ConstructionDetailed
Design

Feasibility
Studies

Preliminary
Studies

Tests and
Start-Up

Knowledge used throughout the production cycle

Contracting

Maintenance

design

C1

C2

Systems

Components
Equipment

Fuel
Operation

Safety

Reactor
block

A1

A2
A3

B1

D1

E1

Hydraulic

Design, Materials
Thermal

Chemical
Corrosion

 

Figure 12: Use of knowledge in the production cycle 

In the example considered here, the equipment design 
function is performed by two different departments, the Systems 
Unit and the Components Unit. C2 is an engineer working in the 
latter Unit. To perform his tasks during the feasibility study phase, 
he needs to use several knowledge fields: design, materials, 
thermal, hydraulic, chemical, and corrosion knowledge. 

Figure 13 represents a blowup of the previous table, 
showing the partial results of the analysis.  

Looking at engineer C2, who works in the Components 
Unit, we can see that 80 % of his tasks in performing the 
equipment design function during the feasibility study phase of the 
production cycle depend on chemistry and corrosion knowledge. In 
addition, this knowledge can be broken down as follows: 15% 
fundamental knowledge, 23% biographical knowledge, 26% 
knowledge of experimental data, and 36% expert knowledge. So, 
nearly 30% of the tasks of engineer C2 depend on expert 
knowledge in chemistry and corrosion. What then would happen if 
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this knowledge were to disappear? Depending on the context, the 
answer can make it possible to evaluate the risks, and, 
consequently, the advisability of capitalizing on this knowledge 
area. 

Phase in the Production Cycle

Chemical & Corrosion (C&C) Knowledge used

Feasibility
Studies

Components
Unit

Actor C2

80 % of C2's tasks are dependent
on C&C knowledge

Expertise  36 %

Fundamental knowledge 15 %

Experimental Data  26 %
Bibliographical knowledge  23 %

Feasibility
Studies

Unit

Activity
Functional 

Equipment
design

 

Figure 13: Who uses what knowledge at what phase 

ACREC (Archiving of Design and Manufacturing Choices) 

The context 
An evaluation mockup developed with CERCA, a 

Framatome subsidiary, concerned super-conducting cavities. This 
project began in 1994, and was prolonged by the development of a 
generic platform called AREDA (System for Assistance in 
Preparing Quotations and Executing Contracts), destined to be 
deployed in different company business units. 

The needs 
• To elaborate quotations with reference to previous contracts 

• To be able to trace and especially to exploit previous 
experience, as well as the decision processes attached thereto 

The problem 
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CERCA's mechanical division manufactures products for 
research nuclear reactors and particle accelerators (particle 
detectors, accelerating cavities for particle beams, and control rods 
for nuclear reactors). This complex creates high-technology 
equipment with little recurrence that is destined for a clientele 
essentially consisting of research centers. Each contract brings its 
lot of new knowledge and experience, which must be available for 
reuse during future consultations and projects necessitating similar 
technology and techniques. The loss of know-how is often difficult 
to avoid, When several years separate two projects, or when a 
particular skill is lost. 

The solution 
The CERCA system makes it possible to store all the 

acquired experience as it is built up, including the approach 
followed leading to a contract. It relies on advanced information 
technology solutions built around "case-based reasoning" (a case 
being defined by a context, a decision, a justification, and a 
choice). It enables loading and consultation of knowledge bases as 
a function of each person's habits. Thus, the user can choose 
among several entry points, such as the occupation (welding, ultra-
vacuum, etc.), the product (cavities, detectors, etc.), the material 
(aluminum, alloy, ceramics, etc.), the customer, the standard, the 
procedure, etc. 

Knowledge capitalization 
Beyond help in preparing quotations, the system makes it 

possible to minimize the development expenses in similar future 
cases, and to enhance the reliability of the choices made both from 
the quality and budgetary forecast standpoints. Additionally, the 
system allows storing all the acquired experience as the project 
goes along, including the approaches leading to completion. It 
therefore permits capitalizing previous experience, whether it led 
to success or failure. The results acquired during the work are used 
in the generic AREDA platform. This platform, destined for use by 
business units, makes it possible to capitalize on the knowledge 
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resulting from past experience or from projects under way, for 
application to new quotations or contracts. 

Lessons learned 
We can make several remarks drawn from our first 

experiences in implementing the GAMETH approach. 

• When practicing the GAMETH approach, we are led to 
consider capitalizing on company knowledge as a part of an 
industrial project specification. Thus, customer requirements 
are studied in depth during the advisability analysis phase. The 
study emphasizes required needs for knowledge to allow the 
resolution of well-posed problems. People are involved in the 
construction of the solution. This leads to developing high 
quality and relevant systems, especially adapted to the users' 
working conditions.  

• The GAMETH approach is not an auditing approach. The 
objective is not to draw up an inventory of the existing 
situation, which is only an instant picture seen through the 
available procedures and documents. Rather, the aim is to 
discover then to construct a representation of the real 
processes, via the partial knowledge that the different actors 
have, each for the part of the activities in which they 
themselves participate. In this sense, it must be implemented by 
engineers familiar with knowledge acquisition and modeling.  

• Determination of the sensitive processes is done during a 
brainstorming session on the basis of the knowledge held by 
the managers of the field concerned.  

• The process of knowledge acquisition and the construction of a 
representation of the real processes becomes rapidly fastidious 
in the absence of tools to assist in knowledge modeling and 
storage, so appropriate tools must be developed.  

• The collective identification of critical activities is done rapidly 
by a working group, which achieves its coherence as soon as 
the representation of the process meets with the approval of all 
the actors who participate in this process. 
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Conclusions 
Talking about complexity or incertitude when discussing 

organizations is becoming commonplace. The essential thing is no 
longer the product, with a very short life cycle, or even the service, 
but the company's capability of adapting to faster and faster 
changes, and therefore of mobilizing its expertise and skills as 
quickly as possible.  

In this perspective, companies must act in three essential 
directions to evolve toward a learning organization. (1) They must 
move beyond the physical engineering and information 
engineering processes. While fostering a learning organization, 
companies must develop a knowledge engineering process. (2) 
Companies must strengthen their institutional “Top-Down” 
approaches which involves identifying their distinctive core 
competence and the domains of strategic knowledge, exercising an 
active strategic and technological watch, implementing 
competence management, and managing a system of company 
experts. (3) Companies must promote a pragmatic approach 
matching the problems raised by knowledge capitalization. They 
must prepare their employees, promote the concepts, implement 
higher-performance communication habits, and set up working 
groups supported by information technology (electronic mail, 
groupware, local networks, intranet, etc.). 
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