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Abstract. Integrating Knowledge Management (KM) in organizational proc-
esses has become an imporant concern in the KM community. Development of
methods to accomplish this is still being, however. an open issue. KM should
facilitate the flow of knowledge from where it is created or stored. to where it is
needed to be applied. Therefore. an initial step towards the integration of KM in
organizational processes should be the analysis of the way in which knowledge
is actually flowing in these processes. taking into account the mechanisms that
could be affecting (positively or ncgatively) such a flow. and then. to propose
alternatives to improve the knowledge flow in the analyzed processes. This pa-
per presents the use of the Knowledge Flow 1dentification (KoFI) methodology
as a means 10 improve a manufacturing process knowledge flow. Since KoFI]
was initially developed 10 analyze software processes, in this paper we illustrate
how it can also be used in a manufacturing domain. The results of the applica-
tion of KoF] are also presented. which include the design of a knowledge portal
and an initial evaluation from its potential users.

1 Introduction

Nowadays Knowledge Management (KM) has captured enterprises” attention as one
of the most promising ways to reach success in this information era [6]. In order 10 as-
sist organizations to manage their knowledge, different strategies and systems
(Knowledge Management Sysiems. KMS) have been designed. However, developing
them is a difficult task: since knowledge per se is intensively domain dependent
whereas KMS ofien are context specific applications. In the one hand. the lack of so-
phisticated methodologies or theories for the extraction of reusable knowledge and
reusable knowledge patterns has proven to be extremely costly. time consuming and
error prone [5). On the other hand. an actual concern is that KM approaches should be
well integrated to the knowledge needs of knowledge workers. and to the work proc-
esses of organizations [18]. Before developing a KM strategy it is advisable to under-
stand how knowledge transfer is carried out by people in the different processes
where the strategy will be applied. Once the forms in which knowledge is flowing
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through a process have been recognized. it should be easier to identify the problems
affecting that flow. and. as a consequence, 10 propose possible solutions to improve
the flow.

In this paper. we illustrate the manner in which the Knowledge Flow Identification
(KoFI) methodology [17] was used to analyze a manufacturing process, in order 1o
improve its knowledge flow. The reason for engaging in this study was 1o assist a
manufacturing organization in two main aspects: 1) 1o improve the training of highly
competitive personnel, and 2) to promote organizational learning. The main concern
was 1o develop a KM system to assists the human resources training process, by mak-
ing useful information and resources available to the employees to promote self-
learning and knowledge diffusion. The goal of this paper is 1o illustrate how the KoF]
methodology can help 1o detect knowledge deficiencies in a manufacturing process,
and can also help to design strategies 1o solve them: in this case a knowledge ponal
was designed. Hence. in the next section the manufacturing process where KoF] was
used is described, afier that in Section three we illustrate the different stages followed
to improve that process. Then. in Section Four a knowledge portal. designed as a re-
sult from the findings obtained afier applying the methodology. is described. Section
Five depicts the results of a preliminary evaluation of this portal. A discussion of the
results of this case study is presented in Section Six. Latter. in Section Seven our ap-
proach is compared 10 existent related work, 1o finally conclude in Section Eight.

2 The Manufacturing Process

In order 10 test the KoF] methodology it was used in an industrial company dedicated
1o the manufacturing of cans. We focused our work on a department where eight
processes are carried out. ]t was decided to focus on one of the most important proc-
ess: the one in charge of transforming the aluminum rolls into the first versions of the
cans (known as “Formation area”). In this test 41 people were involved, including the
department manager. the responsible of each area of the department. and the operating
personnel, which were integrated by leader mechanics, productive processes mechan-
ics. and machine operators.

It is important to highlight that the company has documented all its processes, and
follows standards for documenting almost all its activities. Moreover it has an
1S09001-2000 certification. Because of this, detailed models of the processes were al-
ready available.

The data used 10 analyze the process was captured through interviews, and by ana-
lyzing documents and information systems. Nineteen employees were interviewed by
using the Jong interview technique. but adjusting the interviews to the following for-
mat: the general data of those interviewed, the main activities performed, knowledge
sources known by them, and their level of knowledge about the process. The duration
of the interviews ranged from 30 minutes to 2 hours, depending on the level of re-
sponsibility of those interviewed. Additionally, a total of 119 documents and systems
were also analyzed, of which 24 were discarded because they were duplicated.
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3 Applying the KoFl Methodology

Before presenting the results of applying the KoF] methodology. we will present a
brief description of the methodology. Then. we will focus on the results of the analy-
sis of the manufacturing process.

3.1 Description of the KoFl methodology

The KoF] methodology was designed 10 aid in the analysis of software processes from
a knowledge flow perspective [14, 17]. It was defined to assist in three main areas: 1)
to identify, structure, and classify the knowledge that exists in the process studied, 2)
10 identify the technological infrastructure which supports the process and affects the
knowledge flow. and 3) 1o identify forms with which 1o improve the knowledge flow
in the process.

KoF1 is orientated towards helping 1o analyze specific work processes. Therefore,
it is necessary to define the specific process and model it. The process models are
later analyzed following a four stage process. to finally identify and describe the t0ols
which, positively or negatively. affect the flow of knowledge. Thus. based on the
main activities of KoF). the methodology is divided in three phases (see Figure 1):

e The process modeling phase. consisting of the definition and modeling of the
process 1o be analyzed. using a process modeling language which provides ele-
ments 10 represent the knowledge involved in the process. It is recommended to
model the process at different levels of abstraction. First. a general view of the
process can be defined with a general and flexible process modeling technique. In
our case. we have used an adaptation of the Rich Picture Technique [9. 14]. To per-
form a detailed analysis. a more formally constrained language should be used.

e The process analysis phase, which involves the identification and analysis of
knowledge sources. 1opics. and flows. as well as the problems affecting the flow of
knowledge. The main result of this phase is the definition of a knowledge map of
the process. which can be structured towards the definition of an ontology of
knowledge sources and topics. considering their relationships with other elements
of the process, such as activities or roles.

e The knowledge flow support tools analysis phase, consisting of the analysis of
the tools that might be useful knowledge flow enablers. To accomplish this phase,
a framework has been proposed [16]. which define four main steps 1o analyze in-
formation systems as knowledge flow enablers. First. the application domain of the
system is defined. This includes identifving the use, scope. and domain of the
knowledge managed. The second step consists of identifying the structure of such
knowledge. Later. the third step focuses on defining the KM activities being sup-
ported by the tool. Finally. the fourth step consists of the definition of the main
technical aspects considered important for the 100ls.

After the application of the methodology. information should have been obtained
which is useful. for example, in defining the knowledge base of the process. discover-
ing the problems affecting the flow of knowledge and the mechanisms through which
knowledge is flowing. and making proposals to improve the knowledge flow.
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In the present work. we focused on analyzing a manufacturing process in order to
propose a KM system. Thus. for this study the methodology was applied only until
phase two. That means we did not apply the final phase of the methodology. There-
fore. in this paper we will focus on the process analysis phase. Detailed information
about how to perform the other two phases can be found in [15] for the process mod-
eling phase. and in [16] for the knowledge flow support tools analysis phase.

The KoF] methodology

To specify the
Process To identify Process KM Tools
10 be analyzed knowledge w,,,.ce,"l Analysis Phase Analysis Phase
I .
Knowledge focused To identify :
process modeling knowledge topics Analysis of the
le—a{ t00ls involved

in the flow of
knowledge

To identify
tnowledge flow.

Process To identify
Modeling Phase knowledge Sflow
problems

Fig. 1. The four steps of the process analysis phase of the KoFI methodology.

The process analysis phase of KoFl is composed of four steps as shown in Figure
1. which are performed in an iterative way, since each step might provide information
useful for the others preceding it. Also. in that manner the products of each step
would evolve to incorporate the new items found in each iteration. Next we briefly
describe the four steps of the process analysis phase of KoFl.

According 1o the KoF] methodology. the first siep of the analysis is to identify the
knowledge sources involved in the process. This includes the identification of all
those sources of information or knowledge that could be being used or could be useful
for performing the different activities composing the processes. Those sources could
include the people consulted by the personnel in charge of the process, such as their
colleagues, external consultants or other experts: the information systems supporting
the process. such as the intranet, simulation tools. etc.: or documents. such as memos.
reports, tutorials. 100ls” user manuals, etc.

The second step focuses on the identification of the main knowledge topics or ar-
eas related 1o the activities performed in the process. For instance. knowledge re-
quired 1o perform the activities, or created from them. It is important to identify and
classify the knowledge related to the sources found in the preceding step. An impor-
1ant result of this step might be the identification of important knowledge topics not
stored anywhere, or that might be stored in sources not used or difficult to find. In
short the identification of possible loss and misuse of knowledge.

These first two steps include the classification of the sources and topics found,
which can be made through the definition of a taxonomy and an ontology of knowl-
edge sources and topics. In fact, knowledge taxonomies are considered an imporant
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initial activity towards the development of KM systems [12]). The ontology should
make possible 10 relate the different sources to the knowledge that can be obtained
from them. and vice versa. i.c. relate the knowledge 1o the sources from where it can
be obtained, or where it is stored.

The third step focuses on identifying the manner in which knowledge is flowing
through the process. To accomplish this, it is required 10 analyze the relationships be-
tween the knowledge sources and topics, 1o the activities of the process. This includes
the identification of the activities where the topics and sources of knowledge are be-
ing generated, modified, or used. It is important to identify knowledge dependencies.
such as knowledge topics generated in an activity and required in other:; and know]-
edge transfers mechanisms, such as knowledge transferred from one activity to an-
other through a document. or through an interaction between different roles or per-
sons. This type of analysis can be useful to identify three main issues related 1o
knowledge flow:

1. imporiant knowledge flow enablers. that means, channels. sources, or information
systems being used to facilitate knowledge flow;

2. knowledge flow bottle necks, that means, situations that could be negatively affect-
ing the flow of knowledge: and

3. knowledge that could be not flowing at all, for instance. knowledge that is being
lost because it is not stored anywhere, or knowledge not used because people ig-
nore it exists.

Finally. the fourth step of the analysis consists of identifying and classifying the
main types of problems detected and which affect the knowledge flow. KoF] proposes
to do this by defining problem scenarios [14]. a technique based on explaining a prob-
lem in the form of a story describing a common situation. Once described this com-
mon problem. one or more alternative scenarios are also proposed in order 10 illustrate
the manner in which such a problem could be addressed. Those alternative scenarios
would be Jatter useful 10 extract the main requirements 10 propose the KM strategy to
follow. or the KM system to develop.

In the following subsections we describe the manner in which the four analysis
steps of KoF] were carried out in the manufacturing company.

3.2 ldentifving Knowledge Sources

In the first step of the analysis. the identified sources were very diverse. The identifi-
cation of the sources was done through the interviews performed to the personnel of
the company, and the analysis of documentation and information systems. To facili-
tate its management, and following the recommendations of the KoF]l methodology.
once the different sources were identified, we proceeded 10 classify them. To do this a
taxonomy of knowledge sources was defined. which included four categories of
sources:

1. Documents, group of all those sources which consist of physical or electronic
documents. It includes three subcategories: a) processes’ documents, grouping all
the documents related to the processes followed in the studied company’s area, b)
technical documents, referring 10 specialized documents with information of the
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1ools and machines used in the process studied. and c) organizational documents,
consisting of documentation of the organizations life and culture, such as organiza-
tional rules. or norms.

2. Information systems, refer 1o the sources consisting of information systems used
in the company. This category includes two subcategories: a) guery sysiems, con-
sisting of all the systems used to search for information. and b) rransactional sys-
tems. which refer to transactional applications used in the company.

3. People, groups all the different types of people involved in the process. It has been
divided in four subcategories: a) szaff which groups all the people working in the
studied Company’s area, b) specialists refer 1o people with specific knowledge
who might be consulted by the staff, ¢) external clients 10 represent the final clients
of the process. and 4) internal clients 1o refer to users or clients of the process
whom work in other areas of the company.

_ Others. is a category used to group those sources not included in the preceding
categories. Particularly it includes two subcategories: a) problem analysis which
are 100ls used by the process’ participants to analyze and solve problems, and b)
simulation 1ools, which are 10ols available in the company 10 support the simula-

tion of processes offline.

Each source was described by assigning it a unique identifier, a name, a descrip-
tion, its type and category, its location, its format, and the main knowledge topics
which could be obtained from it. This last was useful for the following step which
was the identification of the knowledge topics involved in the process, and to start re-
Jating the different knowledge sources 10 the knowledge that can be obtained from

them.

3.3 1dentifving Knowledge Topics

The identified knowledge topics were also very diverse, ranging from organizational

behavior 10 special machine maintenance. In this step we did not focused on describ-

ing each topic in detail, but on identifying the main knowledge required in the proc-
ess. The topics identified were classified. according to the utility of such knowledge
in the activities of the process, in three categories:

1. Product line activities which includes knowledge about the operation of ma-
chines. about processes. and about quality of the processes and products. It is di-
vided into four subcategories: a) product quality. consisting of knowledge about
the specifications and attributes of products, and the inspection process; b) machine
maintenance. consisting of knowledge about the applications and procedures for
conducting machines’ maintenance (preventive, corrective or predictive mainte-
nance). and knowledge about the spare parts of machines: ¢) operation, which in-
cludes knowledge related to the management and operation of machines, equip-
ment and tools used in the process: and d) information technology (IT) application.
which consists of knowledge about the software systems for consulting and regis-
tering information about machine operation.

2. Organizational culture, is all that knowledge that employees must have about the
company. its internal organization and norms, etc. It includes only one subcategory
which is knowledge of the company.
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3. General knowledge is a category defined 1o group all those topics and areas of
knowledge that the employees might have. and which are not directly related to the
process operation. It is subdivided into four subcategories: a) resource manage-
ment, related to knowledge about the internal control procedures: b) /T manage-
ment, refers 10 knowledge about the use of tools. and systems available; c) person-
nel management, groups knowledge and skills for managing people, such as
leadership, personnel coordination. etc.: and d) other individual knowledge is
where all those individual knowledge and skills such as writing skills, foreign lan-
guages knowledge. etc. are grouped.

Once identified. the main knowledge topics were described assigning them a
unique identifier, a name. a description, its classification, and information to know
where such topic could be useful. and why and how knowing it could benefit the or-
ganization or the person who knows about it. With the knowledge topics descriptions,
a knowledge dictionary was developed for the process.

3.4 ldentifying Knowledge Flows

In this step we modeled the knowledge required in each activity of the process, the
knowledge that each role needs to perform these activities. and the knowledge sources
consulted or generated in cach activity, following an adaptation of the Rich Picture
technique [9]. Figure 2 presents an example of this type of diagrams. in which the
knowledge required in the “Lift trucks operation and management” process are repre-
sented. The figure shows the role in charge of such activity, the experience. skills and
knowledge it provides to the activity. and the main source of knowledge used in the
activity, which is an application for managing security rules and regulation of the
company.

Knowledge
source

Knowledge required
for the activity

*Operation procedures
*Security norms
*Transported material

Secure System

Knowledge provided
by Role / Actor

Lift trucks operation
and management

*Process work's experience
*Tools management
experience

*IT management experience

Mechanics/
Role / Actor Operator

Fig. 2. Example of an adapted rich picture to analyze knowledge flows.

«Security rules and
regulation

Knowledge obtained
from a source
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This type of models helped us to identify the relationships between the knowledge
sources and topics. and the activities of the process. The above allowed us 1o create a
knowledge meta-model (described in Section 4). which was used as the structure for
developing a Knowledge Map useful to identify the knowledge that might be obtained
from each source. and the activities in which the sources or the knowledge were being
used or generated. This map was used in the construction of a Knowledge Portal (de-
scribed also in Section 4). This portal was proposed to solve some of the main knowl-
edge flow problems observed, as it is described next.

3.5 Identifving Knowledge Flow Problems

The final step of KoF] proposes to identify and classify the main problems affecting
the knowledge flow in order to propose alternatives 10 minimize or avoid them. In our
study, it was observed that some areas of the process were not well supported with
documentation. For instance, there was not enough documented information on the
use of certain mechanical and electrical tools: thercfore. that knowledge resided only
in people’s experience. An additional problem was the identification of important
knowledge sources that were not being used. Some reasons for the last were the diffi-
culty for consulting some of the existent sources, either because they were unknown
10 the potential users. or because they were difficult to find by employees.

To address this problem. it was decided to develop a Knowledge Portal to facilitate
the access 1o all the available sources, according to the areas, processes, or activities
for which they are useful. Additionally. the portal would provide ways for pointing
out 10 all those knowledge areas for which no sources exist. The last should be useful
10 identify all those areas for which knowledge sources should be created. Moreover,
providing means for including those new sources easily was also a requirement for the
portal. Additionally. it was also decided that the portal should provide access not only
10 documents. but also 1o other types of sources, such as information systems, or sup-
port tools, in order 1o promote the use of all the available types of knowledge sources

of the company.

4 Design of the Knowledge Portal

In this section we describe the next: 1) a meta-model developed for structuring the
knowledge map used into the portal, 2) the structure of such portal, and 3) the design

of its user interface.

4.1 Meta-Model

The proposed meta-model, represented in Figure 3, comprises the knowledge types
and sources involved in the knowledge generation and acquisition process. To de-
velop it, we adapted a general knowledge sources and topics meta-model proposed as

part of the KoF]l methodology-
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In the meta-model the knowledge concepts are integrated with the knowledge 1op-
ics and sources. The knowledge concepts are required, generated or modified by the
activities within the studied area, which are described as work definitions. In tum.
these work definitions can be represented as processes. activities or decisions. Each
knowledge concept/source association contains information about the knowledge
level it requires. Finally. the available format and location for consulting each source
are specified.

Location
lypes

Souvce Source
es ories

-----------------
TS gm—t

as [~ Work [ Knowledge
Goal Te® definitions topics
|jvocesses H Acllvmesr] ’L-soecisions—l [CalegoriesH Areas I
I A aunc B | T t l
Implies

Fig. 3. Meta-model of knowledge types and sources.

4.2 Knowledge Portal Structure

The meta-model was used as a base 10 design the structure of the knowledge portal.
Figure 4 shows the resulting general structure of the portal. This structure comprises a
first level in which initial interfaces (pages) are accessible (e.g. home and registration
pages). The second and third levels are pages which correspond to the manufacturing
arcas and sub-areas of the organization, respectively. according to the rich picture
models developed during the analysis. The fourth level corresponds to pages on the
processes that integrate each of the sub-areas identified from the involved knowledge
flows. Finally. the fifth level presents all the identified knowledge sources for the spe-
cific process of the sub-area. This structure is representative of all and each of the
manufacturing sub-areas. as identified during the analysis.

4.3 Knowledge Portal Ul Design

The design of presentation and navigational features of the user interfaces (pages)

also emerged from insights identified in the analysis and initial phases of design.
These include information about the identified knowledge flows, the main sub-

areas of the organization, and the structure of the portal previously identified. which
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resulted in the options included in the menus and main layout sections of the pages.
These allow users to find the required information by simply identifying the specific
area in which information is generated or required, and following the resulting navi-
gational structure (area — sub-area — process) to locate the specific knowledge
source. instead of just alphabetically (or randomly) browsing through the information.

I Sub-area I I Sub-area |

l Sub-process I | Sub-process I

[
[ I 1
Knowledge sourﬂ mowledge source—l Rnowledge source—]

Fig. 4. General structure of the Knowledge Portal.
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f) Search
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Fig. 5. Example of the page contents and layout of the Knowledge Portal.
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Figure 5 depicts an example of the Jayout and content of a page from the current
prototype for the “Formation” area.

The information provided includes the name of the manufacturing area being con-
sulted (5.a). the name of the specific sub-area (5.b). the name of the selected process
within the sub-area (5.c). and most importantly. links to knowledge sources (and
types) available for that process (5.d).

Additionally, the page includes a “contextual” sub-area menu 1o facilitate naviga-
tion through the information (5.¢), which is always available while the user stays in
that particular sub-area of the portal. Also. it includes access 1o a search engine (5.f)
which allows a search 1o be performed by simply specifying a keyword on the re-
quired topic, and optionally, the “places” in which the information should be searched
for.

The interface in Figure 5 represents the final destination for users looking for a par-
ticular knowledge source whom, by following only three links (area — sub-area —
process). arrive at the knowledge sources (either documents, systems or people) re-
quired to perform their intended activities.

Finally, this design adheres 1o the organization’s established standard guidelines
for this kind of applications.

5 Evaluation of the Knowledge Portal

We conducted a preliminary evaluation in one of the production areas to both deter-
mine the impact and acceptance level of the users on the system, and to provide sup-
port for the decision-making process concerned with the continuation of the system’s
implementation in other areas of the organization. The evaluation considered aspects
concerning perception of uscfulness and ease of use [4].

The evaluation consisted of
1. an introductory session. in which the system was presented 1o the users. and its

functionality demonstrated to them. This included examples on how 1o search for

and retrieve knowledge sources by means of navigating through areas, sub-areas
and processes. as well as through the search engine: and

2. the application of a questionnaire containing 12 questions referring 1o perception
of usefulness (6) and case of use (6). Each evaluation session (induction and appli-
cation of the questionnaire) was done in approximately one hour.

The subjects of the study were 41 employees of the “Formation™ area for which the
prototype was developed. The subjects included leader mechanics, process mechan-
ics, operators and process engineers, whose participation was voluntary. The sample
was divided into 4 groups according to the natural operative processes (3 groups of
ten people and 1 of eleven). The application process of the evaluation was completed
in three days.

5.1 Analysis and Discussion of Evaluation Results

The subjects had positive appreciations with regard 10 the knowledge portal, as it is
reflected in their answers in the questionnaire. Figure 6 shows the answers to the
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questions about the perception of usefulness of the tool. The users perceived that the
portal would allow them to increase their productivity and to perform their tasks more
easily (82.93% “Agree” in both cases). although some of them had doubts regarding
the fact that this would increase their productivity (24.39% “Have Doubts”). Only one
person (2.44%) “Disagreed” that the tool would help him/her to complete his/her

tasks faster.

— s - —
{ Perception of Usefulness
i
i RSN )
Is useful N 12,220
| e —
Ease the task [\ \\\\l\\\\\\& .93&\\\_'\\\\\§17.07=0
| g
| | o
Improve efficiency \80.4€ \NE=19.51=0 1 Agree (%)
—| B | —— |8 Have Doubts (%)
| Increase productivity AN 561NN 4,39=—=0 |0 Disagree (%)
i | | | " '.I
| Increase task 5293 170;_
i performance —_ =
' lete the task —k
| Complete M sk NN £ 2 N\N\E=19 5152 44
0% 20% 40% 60% 80% 100%

Fig. 6. Perception of Usefulness.

Figure 7 shows the answers 10 the questions about the perception of ease of use. As
can be seen, although most of the users perceived that it was easy to learn to browse
through the information (85.37% “Agree”), some had doubts concerning the ease of
finding information (39.02% *“Have Doubts”), and even more users had doubts con-
cerning becoming experts on the use of the 100l (46.34% **Have Doubts™). A possible
explanation could be that 2 little more than a third of the users had doubts concerning
the clarity of the presented interfaces, as well as about the interaction flexibility that
these provide (34.15% in both cases).

In general, most of the users considered the knowledge portal as a useful (87.80%
“Agree” — Figure 6) and casy 10 use 100l (68.29% *“Agree” — Figure 7) for the accom-

plishment of their work.

5.2 Additional Comments to the Evaluation

During the evaluation, we observed that results seem to be related 1o how much par-
ticipants use information systems in their daily work. People with more experience
using information systems, and particularly internet based systems such as web por-
tals, were more positive about the knowledge portal. Therefore, it is recommended
that for constructing the final version of the portal, 1o consider this situation in order
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to identify how it can influence the final acceptance of the portal, particularly within
the people who do not use computers regularly in the company.

Finally, formal evaluation of KM systems is a difficull concern since results
emerge only in the long time. and are influenced by many external factors. Thus, it
was out of the scope of this work 1o formally evaluate the usefulness of the knowl-
edge portal. However, we expect 1o continue the evaluation during practice, when the
final version of the portal is completed and in use in the company.

Perception of Easy of USe

TN PTY) =3
Is easy to use 68,2 171 )

| Becoming an expert \\\}I}ss.es\\\l\\\\‘;—ae.;é

Flexible interaction 65,85\ 34,1 |DAgree (%)
Y [T 1 — e |@ Have Doubts (%)
Clear user i
interfaces 65'85‘\ 34.1 l'—-—---—-—-—o Elsors (%)
] 1 | =8

Finding information \\\&\\m,gsL[\\\\‘\\'\lI;SQIio —
!
] =

Leaming to browse 85,3 14.6

| 0% 20% 40% 60% 80% 100%

Fig. 7. Perception of Easy of Use.

6 Discussion and Lessons Learned

The KoF] methodology was initially developed 10 aid in the design of KM approaches
1o improve software processes. In this initial application domain, the methodology
was useful 10 propose the design of a KM 100l and to structure and create a knowl-
edge map of the studied process. It can be argued that software processes differ from
manufacturing processes in that they have different knowledge requirements. In fact,
software processes have been considered 10 be more knowledge intensive and dy-
namic than common industrial processes [13], such as the one studied here (the pro-
duction of aluminum cans). Nevertheless, we have learned some important lessons
from this study comparing it 10 the other studies we have done [14-17). )

In the previous studies, we analyzed two software maintenance processes 10 iden-
tify knowledge management needs. These processes were not formally defined. so
there was not a model of such processes. Instead. we required to construct the entire
model] of the processes from the interviews we made to the people responsible of such
processes.
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In the present study the processes were much more formally defined and docu-
mented. Nevertheless. it was decided to create models of the process to explicitly rep-
resent the knowledge sources and topics involved in it (as we exemplified in Section
3.3). The reason for this was that the process models were made with a common busi-
ness process modeling language. which has not explicit representation of knowledge
related issues. From the models we made. we were able to identify knowledge re-
quirements and sources, which were not identified from the existent process models
of the company. This observation has given us insights to argue that independently of
how well defined and documented the process could be. if there is not an explicit rep-
resentation of the knowledge and sources involved in the activities of the process, im-
portant sources and knowledge requirements could be lost or ignored during the
analysis. Thus, in this case. the steps proposed by the methodology, provided a way
for identifying important knowledge requirements and problems that were not identi-
fied before. Even though the process was well defined and documented from a manu-
facturing (or business) point of view.

Other important issue was that the strategies proposed as a result of applying KoF]
in the different studies had different requirements. In the first studies (software engi-
neering domain), we observed that the KM systems required to be more active than a
traditional KM tool. It was observed that software engineers did not have enough time
10 capture or search for knowledge, neither for using new tools totally apart from the
development environment they were working with. Thus. the systems required to be
capable of performing some KM tasks in an autonomous way. and be integrated 1o the
current tools being used by the engineers. In the present study we did not found this
situation. However, an important issue was observed. In both types of studies (the
previous ones, and this one), regardless of the type of KM approach required, a first
step towards the development of such approaches was the definition of a knowledge
map of the process, which consisted of the identification and definition of the main
knowledge topic required in the process, the main knowledge sources, its relation-
ships between them, and the activities performed. All this information was obtained
during the application of the methodology. Form this observation we argue that creat-
ing a knowledge map of the process. in which the knowledge sources and topics are
classified. and its relationships identified, should be an initial step. independently of
which type of KM tools or strategies will be proposed. i

Finally, we want to highlight the fact that, although the analysis of knowledge flow
support t0ols was not a main concern during the present study. some important infor-
mation systems being used as knowledge flow enablers were identified and consid-
ered into the portal. For instance, some reports and simulations that are obtained from
external systems are accessible through the knowledge portal. To do this, the portal
has some connections to other applications available in the company. Thus, this study
helped us 10 confirm that the methodology is helpful in identifying knowledge flow
support 1ools available for the process, in order 1o consider them as part of the KM

proposals.
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7 Related Work

Integrating KM into work processes is one of the main concerns of the KM commu-
nity [18). However. most of the organizational KM strategies are not well integrated
1o organizational processes [8]. In order 1o reduce this gap, some works have been
proposed in literature. Perhaps the work most related 10 our own, is that of Kim et al.
[7). whom have studied knowledge flows in a manufacturing firm through their own
method including a special type of knowledge flow diagram. In their study, Kim et al.
demonstrate that knowledge flow analysis can be a means towards understanding the
relationships between the knowledge and the process studied. The main difference be-
tween KoF] and the proposal of Kim et al. is that the former was developed to be
more practical. being not only a way 10 analyze a process, but also a means through
which 1o propose practical solutions.

Other authors have also proposed approaches for modeling knowledge flows, or
knowledge involved in work processes. i.e. [1, 11, 19]. However, most of the ap-
proaches we have found are cither orientated towards developing specific KM sys-
tems, or require special 10ols or process modeling languages for their usage. Before
proposing a specific approach for managing knowledge in an organization, it is im-
portant 1o analyze the organizations’ work processes from a knowledge flow perspec-
tive [10]. since supporting knowledge flow should be the main focus of KM [2]. Ad-
ditionally, to have a successful integration of KM strategies into the organizational
work process. we must consider the current technological infrastructure [3]. which is
an issue not addressed in the other works we have found in the literature.

Thus, the main contribution of our work is 1o use an approach which explicitly
takes this observation into consideration. That means, we have not only cover most of
which is covered by previous studies, we also have taking as an important concern the
identification of the current technical infrastructure, in order to include such infra-
structure as part of the KM strategies or systems proposed. and perhaps as the basis of
them. We have illustrated how the KoF] methodology was used for proposing means
to improve the knowledge flow in a manufacturing company. This should be accom-
plished not only by developing new systems. changing organizational culture, and so
on, but also by integrating the current infrastructure and the actual work being done
by the people in charge of the organizational processes.

8 Conclusion

In this paper we have illustrated the use of the KoFl methodology to analyze a manu-
facturing process in order to improve the flow of knowledge in it. The main result of
the study was illustrating the usefulness of the KoF] methodology in a manufacturing
setting; particularly for the design of a knowledge portal based on the real work struc-
ture of a company. Since KoF] was initially developed to be used to analyze software
processes, this study has provided us with the initial evidence 1o argue that KoFI is
open enough to aid in the design and construction of different types of KM ap-
proaches. and in different application domains. However, more case studies are re-
quired to continue evaluating the benefits and limitations of KoFI in different settings.
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Other important result of this study is the knowledge portal per se. which inte-
grates the knowledge sources available, and presents them to the users by following
an organizational structure which emerges from the application of the different steps
proposed by KoFl. Unfortunately. evaluating if the portal will allow the company to
improve the training of highly competitive personnel and to promote organizational
learning can only be made afier a long period of time using the portal in real practice.
However. the preliminary evaluation of this portal has led us to believe that it could
help to accomplish this. since such a portal was considered to be highly useful and
ease 10 use by the employees of the company. As future work, we are planning to ap-
ply the KoF] methodology to the analysis of all the remaining company’s processes,
in order to extend the use of the portal 10 the entire organization. This should help us
10 continue evaluating the benefits and limitations of KoFI and the portal.
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