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Abstract

The topic of this thesis is how computer applications can support know-
ledge sharing between individuals in an organization. The thesis particularly
focuses on solutions that facilitate for people to find other persons to share
knowledge with, rather than solutions where information is stored in some
kind of database for the purpose of being reused by other persons.

The thesis describes one shorter and one longer ethnographic study about
information and knowledge sharing in two different settings. The studies have
shown that what actions people take when they search for information and
knowledge depends on the problem itself, and on the situation in which the
problem occurs. The results from the studies indicate that supporting people
in knowing about others’ activities and availability would be more important
when supporting knowledge sharing, than a specific knowledge system with
the purpose of storing information to be reused as knowledge. This aware-
ness can be supported in a number of different ways, some based on social
activities, and some based on technical solutions. Social activities involve
supporting the development of social networks, communities of practice, and
other kinds of social activities that facilitate for people to get to know each
other and get an opportunity to talk to each other.

There exists many technologies that can support people’s knowledge about
others’ activities and availability. Awareness systems focus on collecting and
presenting information about, for example, where a person is located and
how busy a person is. Some awareness systems collect such information auto-
matically using, for example, sensor technology or electronic calendars, while
others require the user to enter the information by him- or herself. It is more
difficult to get the second kind of systems to work in practice because it re-
quires that the time a user spends on supporting the system is also returning
a benefit in the end. Ordinary information systems may also contribute to
supporting people’s knowledge about others’ activities and availability, but
they need to be structured and searchable in a way that fulfils this purpose.
Also, there usually exist more than one documentation repository in an or-
ganization among which some may be structured and some not.

Based on the studies that have been conducted a number of prototypes
supporting knowledge sharing have been developed and evaluated. The tech-
nologies focused on are notification systems including mobile solutions to com-
municate with others, awareness systems focusing on activities and availab-
ility, and information management to make already existing written docu-
mentation structured and searchable. These prototypes have been evaluated
using video recorded scenarios, based on the studies conducted, and focus
groups in a medium sized consultancy organization. The results from the
evaluation show that the suggested prototypes in the large fulfil the purpose
of supporting knowledge sharing in an organization.

Based on the three field studies conducted within the work of this thesis,
a framework for supporting knowledge sharing through computer support is
suggested. The framework focuses on issues such as annoying interruptions,
platform independent communication, privacy aspects, and how the informa-
tion can be presented.
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Sammanfattning

Denna avhandling fokuserar på kunskap och hur man med hjälp av datorer
kan stödja kunskapsutbytet mellan individer i en organisation. Avhandlingen
fokuserar på lösningar som underlättar för personer att hitta andra perso-
ner för att utbyta kunskaper, snarare än lösningar där information lagras i
databaser för att kunna återanvändas som kunskap.

Avhandlingen beskriver en kortare och en längre etnografisk studie om
informations- och kunskapsutbyte i två olika organisationer. Studierna har
visat att hur man går tillväga för att söka information och kunskap beror
på problemet i sig och på situationen då problemet uppstår. Detta innebär
att det vid kunskapsutbyte kan vara viktigare att stödja personers medveten-
het om andras aktiviteter och tillgänglighet, snarare än att skapa ett specifikt
kunskapssystem med syfte att lagra stora mängder information som vid ett se-
nare tillfälle kan återanvändas som kunskap. Denna medvetenhet kan stödjas
på ett flertal sätt, en del baserade på sociala aktiviteter, andra på teknikstöd.
I sociala aktiviteter innefattas dels sociala nätverk, dels praktikgemenskaper,
dels andra aktiviteter av social karaktär som leder till att personer lär känna
varandra och får en möjlighet att kommunicera med varandra.

Det finns många olika alternativ till teknik för att stödja personers med-
vetenhet om andras aktiviteter och tillgänglighet. Den teknik som faller sig
mest naturlig är så kallade awareness-system, dvs system som syftar till att
på olika sätt samla in och presentera information om, till exempel, var man
befinner sig och vad man är upptagen med. En del sådana system samlar
in denna information automatiskt, till exempel via sensorer eller elektroniska
kalendrar, medan andra kräver att användaren själv matar in informationen.
System av den senare sorten har ofta svårare att fungera i praktiken då det är
viktigt att användaren känner att den tid han eller hon måste lägga ned på att
bidra till systemet också ger ett värde tillbaka. Vanliga informationssystem
kan också bidra till att stödja personers kännedom om andras aktiviteter och
tillgänglighet, men de måste göras sökbara på ett sätt som passar detta syfte.
Dessutom finns det ofta inte bara en dokumentationskälla i en organisation
utan flera olika varav en del kan vara strukturerade medan andra inte är det.

Baserat på de studier som genomförts inom ramen för avhandlingsarbetet
har ett antal förslag på prototyper som kan stödja kunskapsutbyte utvecklats.
De tekniker som fokuseras på är meddelandehanteringssystem inklusive mobi-
la lösningar för att kommunicera med andra, awareness-system som fokuserar
på aktivitet och tillgänglighet samt informationshantering för att göra exi-
sterande information strukturerad och sökbar. Dessa förslag till prototyper
och tekniker har utvärderats med hjälp av videoinspelade scenarier, som är
baserade på de studier som genomförts, och användandet av fokusgrupper
i en medelstor konsultorganisation. Resultaten från utvärderingen visar att
de prototyper som utvecklats i stort sätt fyller sin funktion för att stödja
kunskapsutbyte.

Baserat på fältstudierna som genomförts inom avhandlingsarbetet föreslås
ett ramverk för att stödja kunskapsutbyte med hjälp av datorstöd. Ramverket
fokuserar på aspekter som irriterande avbrott, plattformsoberoende kommu-
nikation, integritetsproblem, och på hur informationen kan presenteras.
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Chapter 1

Introduction

Mom, why can’t you explain to me how to make bubbles with a bubble
gum?

Marcus 7 years

1.1 Background

In any kind of organization people typically encounter moments where they need
to find things out in order to solve a problem. This holds for both small or large
organizations, research or industrial based organizations, and for healthcare or edu-
cation based organizations. The problems may be small or large in character, it
may be enough with a short amount of information to be solved, or it may involve
discussions with a number of other persons. In many cases people may find what
they search for through people nearby or through manuals that they have ready at
hand on their desks. However, there are also situations in which problems are not
easy to solve, or where the information sought for is not available.

The types of organization focused on in this thesis are so called knowledge-
intensive organizations, e.g., consultancy organizations, development organizations,
and research organizations, where members continuously have a need to update
their knowledge within their area of expertise. Examples of questions addressed in
this thesis are: 1) How do people in these kinds of organizations know if anybody
has experience using a specific technology?, 2) How do people know if anybody
else has been in contact with a specific customer?, and 3) How do people know if
anybody has experience using a specific programming language? In short, how do
people know who knows what in an organization in order to find things out to solve
problems that occur? In many knowledge intensive organizations, these kinds of
issues frequently arise, but how are they managed?

The combined knowledge of the employees is often considered to be the main
asset of many organizations. Therefore, it is important to manage and increase the
individual’s knowledge, for example by sharing others’ experiences and knowledge.

1



2 Introduction

Two main approaches to supporting the sharing of knowledge in an organization
using computer applications are discussed in this thesis:

• Storing information in a computer based “knowledge system”, in order to be
reused later.

• Supporting person to person contact in order to share knowledge.

Solutions to the first approach were in focus, both within the research com-
munity and in industry, when interest in knowledge management increased in the
early 1990s. However, a number of difficulties have been identified with this ap-
proach (Bannon and Kuutti 1996), e.g., 1) extracting and storing information is a
rather time consuming task, 2) searching and interpreting information in the system
can also be a time consuming task, and 3) the lack of context when the information
is stored and the change of context from when the information was stored to the
point when it is retrieved may cause a different interpretation of the information.
In many cases the information will not be sufficient to be used as was intended.

Interest in the second approach has increased since the mid 1990s. Several stud-
ies have shown that people, in many cases, prefer personal communication before
turning to documented sources when solving problems. For example, in a study of
communication among engineers, Allen (1995) found that internal communication
in an organization is of great importance for everyday work. Allen claims that
the best source of information is a colleague in the local organization. Another
example is given by Safran, Sands, and Rind (1999), who found that information
was primarily exchanged through face-to-face communication among clinical health
care practitioners, despite an extensive computer system managing on-line patient
records including support for making decisions and full-text information retrieval.

This emphasises the importance of supporting social contacts among individuals
rather than maintaining large amounts of information to be stored in a database
to be used to find things out. To make information useful for others involves
managing the information in order to make it searchable and understandable. This
calls for a selection of specifically important information items rather than storing
“everything”. Based on this reasoning, a complement to storing selected information
items could be to support awareness of who-knows-what. This may reduce the
time consuming task to store and manage a large amount of information, and
facilitate knowledge sharing between people. Of course, knowledge can be lost
because of people leaving the organization, but documenting “everything” may not
be a solution.

Thus, it appears that making people more aware of who-knows-what would be
a suitable approach for supporting knowledge sharing in an organization. Several
attempts have been made to create organizational knowledge systems that support
people in finding who knows what. Some of them are technically complex, e.g.,
the Expertise Recommender system (McDonald and Ackerman 2000), while others
are based on simpler technologies, e.g., the Referral web (Kautz, Selman, and
Shah 1997). A complex solution may involve algorithms that are based on heavy
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computations to calculate the data into a presentation of who would be suitable
to ask, while a simpler solution may present the data as it is captured, letting the
user decide for him/herself how it should be interpreted. One major design related
question is how the complexity of a knowledge system affects the usability of the
system.

In order to investigate the idea that awareness of who-knows-what could facilit-
ate knowledge sharing in an organization it would be important to understand how
people act as they try to find things out in order to solve problems. For example,
Fitzpatrick (2003) identified four kinds of “activities” when people find things out:

• social chats or short presentations at meetings or web pages to find out about,
for example, what people are working on, what they have been working on
before,

• hearing stories or overhearing conversations to find out about, for example,
details of others’ work,

• communication within the working group or conversations with more experi-
enced persons to find out about, for example, others’ knowledge and skills,

• social events, breaks, or casual meetings in the corridor to find out about, for
example, people’s personality.

These activities conducted when finding things out are more or less indirect in
that they prepare people for knowing whom to ask or where to find information
when they might need it, thereby making people more aware of who knows what.
Some of these activities also involve people finding things out at the moment, e.g.,
asking others within the organization about specific problems. This more active
process of finding things out may involve activities like identifying a person or a
documented source, identifying the location of the person or the source, approaching
the source, and finding out from the source.

How people engage in activities of finding things out may differ from one person
to another, from one situation to another, from one organization to another, and
from one culture to another. Some people prefer to turn to written sources before
they ask another person, either because they do not want to disturb people or they
do not want to show others what they do not know. How people conduct their
search for information may also depend on the culture of the organization, and on
the situation in which a problem occurs. Also, the type of organization may affect
how people conduct their search for information. The problems identified in the
field studies conducted within this research, see Chapters 4, 5, and 6, exemplify
these variations.

Apart from the general character of a problem the experience of the person
encountering the problem and the person’s familiarity with the organization may
also affect how a problem is solved. A recently employed person with no previous
work experience would probably first turn to his or her contact person and/or
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closest manager and other friends he or she has made at the time. As time goes
by the person will establish a social network. The person will get to know other
persons through, for example, introductory courses, group meetings, and project
work.

The different kinds of actions that people appear to take when solving problems,
e.g., deciding who to talk to or where to look, makes it difficult to propose a proper
model of how people act when they search for others to help out with a problem.
Similar problems are thoroughly discussed by Suchman (1987):

“The aim of this research . . . is not to produce formal models of know-
ledge and action, but to explore the relation of knowledge and action to
the particular circumstances in which knowledge and acting invariably
occur. . . . the organization of situated action is an emergent property
of moment-by-moment interactions between actors, and between actors
and the environments of their action.” (pp. 178–179)

These variations that appear to exist when people share their knowledge with
others may be recognised in field studies. Questions of interest to focus on in such
studies are, for example, 1) How do we know who knows about a specific topic
or where to read about a specific topic? 2) How can we approach that person
or documentation in order to find things out? 3) How does the complexity of a
computer based support facilitating knowledge sharing affect the usability of the
system? Before returning to a more detailed description of the research questions,
let us go back some steps and discuss what knowledge is.

1.2 What is knowledge?

Three aspects of knowledge will be discussed in this section: the difference between
data, information and knowledge, the difference between explicit and tacit know-
ledge, and the difference between individual and organizational knowledge. How-
ever, this is not an attempt to describe knowledge in a philosophical perspective.
It is rather an attempt to define how the concept of knowledge is used within the
literature and how it affects the main focus in the thesis.

Data, information and knowledge

The first aspect of knowledge that needs to be discussed is the relationship between
knowledge, information and data, because there is a significant difference between
these and they are in many cases used as if there were not. It is important to have
a clear view of how these three concepts differ in order to get an understanding of
how knowledge can be managed.

In the Merriam-Webster dictionary1 data is described as “factual information
(as measurements or statistics) used as a basis for reasoning, discussion, or cal-

1www.m-w.com
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culation”. Bell (1999, p. lxi) describes data as an ordered sequence of events or
statistics. It does not involve much judgement to arrange data in a desired order,
e.g., alphabetically. To exemplify the use of data, Bell gives the example of a book,
where data would be the name index. Hence, data appears to be a relatively well
defined concept that has the character of being “easy” to store and retrieve, and
that contains no meaning without the context the data can be used in.

The second concept, information, appears to be somewhat more difficult to de-
scribe. Again, Bell (1999, pp. lxii) describes information as data arranged around
a context showing the relations among them and presenting them in an organized
way. Arranging information items may be more difficult than arranging data items.
Returning to the book example, information would, according to Bell, be the sub-
ject index. Information appears to have a meaning, but it contains no judgements
of how the information can be or has been used (see, e.g., Stewart 1997). Inform-
ation can serve as a base for a judgement, but the judgement always comes from
the person interpreting the information. Also, storing information appears to be
“more difficult” than storing data since the meaning of the information may change
between the time it was stored and the time it is received (cf. Bannon and Kuutti
1996).

Knowledge typically contains both a meaning and a judgement (see, e.g., Dav-
enport and Prusak 1998; Gundry and Metes 1996). A judgement is a conclusion
based on a person’s experience and beliefs. Nonaka and Takeuchi (1995) argue
that knowledge differs from information in that it is about beliefs and commitment,
about action, and about meaning. They find knowledge as part of a perspective or
intention, and as specific to a context. They also find information to be a necessary
medium for eliciting and constructing knowledge.

The definition of knowledge is much more complex than the one about data and
information, if at all possible. In this respect a number of different perspectives
exist. Bell (1999, p. lxii) argues for the distinction of knowing about and knowing of
something. Knowing about events or news would be information, while “knowing of
the significance of events comes from the knowledge verified by context or theory”.
In other words, Bell describes knowledge as the judgement, based on a specific
context or theory, of the significance of items. Knowledge provides a capacity to
analyse and draw distinctions among the items. In the book example, Bell argues
that knowledge would be a reader’s analytical index of the book, which may differ
from the author’s. Another example of this view of knowledge would be that there
is a difference between knowing of the theory of relativity and knowing about it.

A more philosophical view of knowledge is given by Ryle (1949, pp. 27–32) and
Coulter (1989, p. 14), who distinguish knowing how from knowing that. Knowing
how has to do with practical knowledge, knowledge that we can use in practical
life, e.g. we learn how to play an instrument. Knowing that, on the other hand, is
based on theory, e.g. we learn that something is the case.

Knowledge can also, according to Coulter (1989), be distinguished from beliefs.
He argues that “while knowledge can constitute what is perceived, belief cannot”
(p. 42). You can be asked how you know something but not how you believe



6 Introduction

something, and vice versa, you can be asked why you believe something but not
why you know something. A transition from a belief to knowing is when you find
out, by factual means, whether what you believed was true or not. Coulter gives the
example of the famous Müller-Lyer illusion: Two lines, one with inverted arrows
on each end and one with normal arrows on each end, where one is to guess which
line is the longest. The inverted arrows make the line look longer than the line
with normal arrows. However, when measuring the lines one can see that they are
exactly of equal length. In other words, believing that one of the lines are longer
than the other is not the same as knowing it.

Knowledge is also closely related to remembering and forgetting. What we
remember from a specific situation is based on memories not only gained during
the situation, but also afterwards (Bowker 1997). These memories need not only
be based on the specific situation, but also on other situations. Bowker refers to
Tulving’s (1972) distinction between episodic (remembering what) and semantic
(remembering how) memory. He also refers to a third memory, introduced by
Neisser (1982, p. 158), repisodic memory, remembering what was really happen-
ing. Forgetting, on the other hand, is what we do not remember. Bowker argues
that remembering everything about the past may not be desirable. In some cases
rediscovery might be easier than remembering. In some cases it is good not to get
trapped in old routines. Bowker points out that “if memory is being used as a tool
of reification or projection then it can have harmful consequences” (p. 114).

Explicit and tacit knowledge

The discussion about data, information, and knowledge leads to the second im-
portant aspect of knowledge that needs to be discussed: the relationship between
explicit and tacit knowledge.

Knowing how, as discussed above, is closely related to tacit knowledge, which
is knowledge that is difficult, or rather impossible, to express in words (see, for
example, Ryle 1949; Coulter 1989). Brown and Duguid (2001) argue that knowing
that and knowing how are dependent on each other, for example, one cannot learn
a new job only by knowing that, the knowing how is also necessary. This directs
us to the distinction between tacit knowledge and explicit knowledge made by
Polanyi (1964). Tacit knowledge is personal and specific to a context, and, therefore,
difficult to formulate and communicate to others. Explicit knowledge, on the other
hand, is easy to transfer into a formal systematic language. This can be compared
with, for example, Anderson’s (1990) use of declarative knowledge, which concerns
knowledge that we are conscious of and can declare, and procedural knowledge,
that makes us perform various kinds of procedures implicitly, such as perceiving a
word or solving a problem. This cognitive distinction of declarative and procedural
knowledge has similarities with the distinction of explicit and tacit knowledge, and
of knowing that and knowing how.

Some argue that tacit knowledge is almost impossible to reproduce in a docu-
ment or database (see, e.g., Davenport and Prusak 1998), while others argue for the
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personal character of knowledge where tacit knowledge is not possible to convert
into explicit knowledge (see, e.g., Tsoukas and Vladimirou 2000). Indeed, Nonaka
and Takeuchi (1995), in their example about the home bakery machine, argue that
knowledge to some extent can be externalised. In order to solve the problem of how
to get the machine to knead the dough correctly one of the team members worked
as an apprentice with the head baker at a hotel. She learned the skill of knead-
ing dough by observing and imitating the head baker, instead of reading manuals.
Knowledge is thereby built by frequent interaction with other members of the or-
ganization. The team member, in turn, externalised this knowledge by expressing
the movements required for the kneading propeller in the machine. Of course, it
can be argued to what extent the knowledge about how to knead the dough can be
externalised, i.e., to what extent the propeller makes the same kneading movements
as the bakers.

Davenport and Prusak (1998) also argue that in order to store knowledge about
an action it is necessary to document rules about how to perform the action. With
tacit knowledge it is almost, according to Davenport and Prusak, impossible to
separate the rules from how an individual acts, and how an individual acts is difficult
to describe in words.

One example of the difficulty to reproduce tacit knowledge in a document is
given by Davenport and Prusak (1998, p. 71): When Prusak was a child and tried
to improve his baseball playing, his father gave him a book on the topic. Even though
the book was written by a skilled baseball player, Prusak did not significantly improve
his playing after reading the book. The skills described in the book were either too
complex to be expressed in words or too difficult to learn only by “reading”.

Another example of the difficulty to “learn by reading” is Collins’ (1985) study
of several attempts to replicate the TEA-laser (Transversely Excited Atmospheric
laser) in the beginning of the 1970s. He found that “no scientist succeeded in build-
ing a laser by using only information found in published or other written material”
(p. 55). All successful replications of the laser were due to knowledge acquired
from personal contact and discussion. He also found that “no scientist succeeded in
building a TEA-laser where their informant was a ‘middle man’ who had not built
a device himself” (p. 55), and also that an extended period of contact with the
informant was necessary for success. This illustrates the importance of personal
contact and communication even when printed documents are readily available.

Individual and organizational knowledge

The third aspect of knowledge that is relevant is the relationship between individual
and organizational knowledge. Since this thesis involves an organizational approach
to knowledge sharing, it is important to clarify what distinguishes individual know-
ledge from organizational.

According to Sharrock (1974) and Anderson and Sharrock (1993) individual
knowledge is related to the activities of the individual, while organizational know-
ledge is related to the activities of the organization. Organizational knowledge, or
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a “collectivity’s corpus of knowledge”, can be, for example, methods or routines, de-
veloped by a group of people or in an organization (Sharrock 1974, p. 45). Tsoukas
and Vladimirou (2000, pp. 9–10) define knowledge as organizational, not only when
it is generated, developed and transmitted by individuals in an organization, but
also when “individuals draw and act upon a corpus of generalisations in the form
of generic rules, produced by the organization”. In other words, knowledge becomes
organizational when an individual’s knowledge is based upon the rules that exist
within the organization.

The interesting definition by Tsoukas and Vladimirou is built on the assumption
that a judgement is based on a theory, or a set of principles or instructions, and
that making the judgement involves knowledge. The authors give the example of
photocopier technicians following a set of instructions when repairing the machines.
It is their organizational knowledge that makes them able to decide what actions
to make based on the instructions. Tsoukas and Vladimirou (2000, p. 16) further
argue that individual knowledge involves the individual’s capability to “draw dis-
tinctions, within a domain of action, based on an appreciation of context or theory,
or both”, and organizational knowledge is “the capability members of an organiza-
tion have developed to draw distinctions in the process of carrying out their work, in
particular concrete contexts, by enacting sets of generalizations (propositional state-
ments) whose application depends on historically evolved collective understandings
and experiences”.

Cook and Brown (1999) go even further by talking about possession of know-
ledge, and that there is a distinct difference between individual and organizational
knowledge, in a way similar to the difference between tacit and explicit knowledge.
They argue that, for example, the “war stories” told within the group of photocopier
technicians are possessed by that group, not by each individual being the source
of the story. The knowledge about, for example, what odd noise can mean is, ac-
cording to the authors, possessed by the group of photocopier technicians. Instead,
the individual knowledge has to do with having a sense of how a particular copier
ought to sound in order to function properly. Cook and Brown find that this way
of looking at organizational knowledge is rather common in the research area of
communities of practice.

1.3 Research focus

The main question during my research work has been how people in an organization
can be supported by computer applications when finding out who to ask in a specific
work situation. “Who knows what within the organization?” and “Who is suitable
to ask at this moment?” are two questions that people in many situations may ask
themselves when they encounter a problem. The main research question of the work
presented in this thesis focuses on knowledge sharing between people. It does not
involve how knowledge in an organization can be refined as is often the purpose in
a focus on communities of practice, and it does not involve the possibility to direct
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people to artefacts like manuals. With a focus on knowledge-intensive organizations,
this gives the following formulation of the research question for this thesis:

How can computer applications appropriately support people in knowledge-
intensive organizations in finding other persons to talk to in order to
share knowledge?

As pointed out above, knowledge is a complex concept which needs to be thor-
oughly considered when supporting knowledge sharing in an organization. Sup-
porting knowledge sharing is not only a matter of focusing on technical support.
Social and organizational aspects play an important role, e.g., the office ecology,
people’s approach to reciprocity of favours, and management’s support. Although
the thesis focuses on technical support for knowledge sharing, social and organiza-
tional aspects will be discussed as well.

Before going into a more detailed description of the research questions a short
introduction to my previous work will be presented in the next section.

1.4 Early ideas

In earlier work of investigating how computer based applications can be used to
support knowledge sharing in an organization I focused on presenting references to
persons with the requested knowledge, as opposed to presenting the “knowledge”
itself represented in some artefact. This work, presented in my licentiate thesis
(Groth 1999; Groth 1997), was based on the very early ideas about a “knowledge
net”-like infrastructure, presented as a part of a prototype of a computer suppor-
ted cooperative work environment called CoDesk (Tollmar and Sundblad 1995).
The vision of this knowledge net infrastructure was “a distributed ‘library’ of docu-
mented and undocumented individual knowledge that is made available to all team
members by communication” (Marmolin 1991, p. 7). The knowledge net infra-
structure in CoDesk would provide facilities for cooperation among individuals by
sharing knowledge in different work situations (Tollmar and Sundblad 1995). One
primary idea with this knowledge net infrastructure was to let people within the
collaboration environment describe their own knowledge areas.

These very early ideas of a knowledge net were much about what to be included
and not so much about how to implement it. Therefore, the work presented in
my licentiate thesis focused on questions aiming at finding out more about how a
knowledge net could be implemented:

• Can a knowledge net be at all useful?

• What type of information should be included in a knowledge net?

• How can information about who knows what be entered into a knowledge net
and be kept up-to-date?
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• How can the “expert” most suitable for a certain question (not always the one
that knows most!) be suggested in order to minimise the workload on persons
with expertise knowledge?

• How should a knowledge net be designed to minimise the work of entering
and changing information and maximise usability?

Hence, the work presented in my licentiate thesis focused on storing references to
persons with the knowledge as opposed to trying to store the knowledge itself (Groth
1999). The knowledge net approach focused on people, not on information stored in
different kinds of artefacts. A person with a question or a problem seeks an answer
or help from another person. As discussed above, interacting with other persons
instead of being referred to documentation potentially gives many advantages in a
knowledge-seeking situation.

The knowledge net approach was based on three principles identified as be-
ing important for an application storing references to people’s knowledge. 1) The
knowledge a person has is given a rating, which is a description of what and how
much a person knows about a certain topic. This was considered to be necessary in
order to find the “right” person, which not necessarily would be the one that knows
most. 2) Each individual should describe their knowledge and be responsible for it
(compare the information on personal home pages). This was important because if
people can choose what information to supply then this would also be information
that they would be willing to share with others. 3) There must be some way of
contacting the person(s) being referenced either in person, or by e-mail, telephone
etc. The medium used was believed to depend on who is referenced and what
preferences that person has.

The knowledge net approach was also based on three characteristics or issues
identified as being important for the functionality. 1) The given references should
encourage and support on-going communication between individuals. A content of
a knowledge net application could be viewed as a “time-window”, i.e., the knowledge
referred to is what is relevant today—the knowledge people have at the moment.
2) The knowledge providers should be those who should benefit from the system.
In other words, there should be a focus on what the individual is interested in
sharing with others and not on, for example, what management is asking for. 3) The
individuals’ knowledge should be described in an open-ended way. This would make
it possible for the knowledge providers to decide how to describe their knowledge
and how much of it they would want to share with others.

The idea of the knowledge net approach has similarities to social navigation
(Dourish 1999; Munro, Höök, and Benyon 1999), originally a phenomenon “in which
a user’s navigation through an information space was primarily guided and struc-
tured by the activities of others within that space” (Dourish 1999, p. 18) (cf. re-
commendation systems), in that it builds on the importance of using other people
as resources. However, in a knowledge net application references to other persons
would be stored and used in order to contact people directly.
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In order to find out more about the content of a knowledge net a study of
the usage of personal home pages was conducted. The kind of simple web service
represented in regular personal home pages is interesting for the purpose of dis-
tributing information about people’s knowledge and skills. Personal home pages,
where people describe who they are and what they do, became quite common when
the web was new and people were interested in exploring the new technology. The
focus in the study of personal home pages, where 22 persons from three different
settings were interviewed in combination with a demonstration of their personal
home page, was to explore how personal home pages in an organization were used
and if this could have any implications for a knowledge net (Groth 1999; Groth
1998).

Since rating of a person’s knowledge appeared to be of importance in the know-
ledge net approach, a study of a specific kind of rating method was conducted at two
different organizations. In total, 16 researchers and 11 software developers entered
and rated different topics into a knowledge net web based prototype (Groth 1999).
It was of interest to study how people could rate their knowledge by relating what
they could do with it:

I know enough about a topic to do an activity involving an audience in
a setting.

The basic idea behind this method of rating knowledge was that it would both
be easier to enter a rating about a knowledge topic and to interpret other persons’
knowledge.

In parallel with the rating study, a study of knowledge sharing in a knowledge
intensive organization (TeleComp) was conducted in order to find out more about
people’s behaviour as they try to find things out. This study is also included in
this thesis, see Chapter 4. After this study, it became obvious that the knowledge
net approach, as focused on in the licentiate thesis, involved a number of problems.
Mainly, the knowledge net approach would require that people supply information
to the system in order to get it to work. People would have to explicitly enter their
areas of knowledge and a rating of it. Still, the interest for personal information
as presented on personal home pages, as well as the willingness to supply this
kind of information is interesting. From the TeleComp study we learned about the
complexity of the knowledge net approach. It would be more relevant to further
study how knowledge sharing is conducted in real work settings, e.g., investigate
what actions people take as they find things out and how the situation may affect
the choice of activities, and look at how knowledge sharing can be supported based
on these findings.

Although the knowledge net approach, as focused on in the licentiate work, was
considered to be heading in the wrong direction, there are some parts of it that are of
interest in this thesis. For example, the main idea of supporting people’s knowledge
sharing through presenting references to who knows what is, to some extent, still
valid. Instead of storing such information explicitly it would be of interest to see
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how written documentation, stored for other purposes, can be used to identify
people suitable to ask in specific situations. Also, the third principle, concerning
possibilities to contact the persons identified, is of interest in the work of this
thesis. The same goes for the first two characteristics focusing on encouraging and
supporting on-going communication between individuals and that the information
providers should also be the ones benefitting from the system.

1.5 Research questions

After the TeleComp study, the research questions were reformulated based on the
new finding of the situated character of people’s behaviour as they search for other
person’s to ask. However, the main research focus, as described above, is still the
same.

Three more detailed research questions were identified based on the findings
from the TeleComp study:

What actions do people take as they try to find things out?

How does the situation affect the way a person searches for knowledge?

What tools do people use in order to facilitate knowledge sharing?

Based on the literature reviewed in Chapter 2 a fourth research question was
identified:

What technologies can be used to support people in finding things out?

Based on the second ethnographic study, conducted after the study at Tele-
Comp, a fifth research question was identified:

What kinds of issues are raised when using alternative technologies to
facilitate knowledge sharing?

Before an introduction of the different chapters in the thesis a discussion about
the methods used in the studies is given.

1.6 Methods used in this thesis

After the initial studies of the knowledge net approach it became important to find
out how people would use such an application in a real work setting. In order to
study how people actually conduct a search for knowledge a study in the field would
be most appropriate, i.e., to study people in action of their work. The orientation
of ethnographic field studies appeared to be suitable for this task.

The ethnographic field studies, described in Chapters 4 and 5, provided material
to suggest a framework for supporting knowledge sharing in an organization. To
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evaluate how suitable this framework would be for its purpose, participatory design
methods were used where prototypes based on the framework were discussed, see
Chapter 6. Some of the prototypes based on the framework could be used with
real data, while others were based on fixed data only demonstrating how they
could be used. It was decided that the best way to demonstrate the ideas behind
the prototypes was to make a video including a number of scenarios based on the
results of the earlier field studies. The video was used as a basis for a discussion in
a focus group workshop and during some interviews.

This section presents a discussion of ethnographic methods and how they were
used in the field studies conducted within this research. We also introduce parti-
cipatory design methods and how they were used when evaluating the suggested
framework.

Ethnography

Within the area of computer supported cooperative work (CSCW) the sociological
tradition of ethnography is a dominating approach. Ethnographic methods are typ-
ically used to “develop understandings of everyday work practices and technologies
in use” (Blomberg 1995, p. 175). Nardi (1997, p. 361) argues that ethnography fo-
cuses on learning “how people actually work and play”, as opposed to experimental
studies where the focus is on finding out “how people respond to a constructed situ-
ation in which narrowly pinpointed variables are studied”. Hughes, Randall, and
Shapiro (1992) point out the complexity of finding out how the work is organised:

“The purpose of an ethnographic approach is not so much to show that
work is socially organized (which is rather easy) but to show how it is
socially organized.” (p. 16)

Hughes et al. (1994, p. 432) propose four different uses of ethnography within
the design process:

concurrent ethnography “where design is influenced by an on-going ethnographic
study taking place at the same time as systems development”,

quick and dirty ethnography “where brief ethnographic studies are undertaken
to provide a general but informed sense of the setting for designers”,

evaluative ethnography “where an ethnographic study is undertaken to verify
or validate a set of already formulated design decisions”,

re-examination of previous studies “where previous studies are re-examined
to inform initial design thinking”.

Pycock and Bowers (1996, p. 226) point out that “ethnographic research should
be an extra ’resource’ for developers, as means of ’sensitising’ developers to the
nature of work in a setting relevant to technologies of interest”. Also, Pycock and
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Bowers (1996, pp. 226–228) suggest five more specific “uses of ethnography” when
developing CSCW systems:

(re)shaping agendas Ethnography can be used to “learn from the field”, “as a
resource for defining and redefining research agendas in CSCW”.

scoping applicability Ethnography can be used to “inform the developers and
implementors of the most appropriate settings for the technology they are
developing or have developed”.

beyond interface metaphors: the virtual objects of work Ethnography “can
uncover many of the means by which cooperative work is coordinated by
members”, which may provide metaphors serving as a guide for systems de-
velopment.

informing development choices Ethnography can provide detailed knowledge
of the field site, which may influence the development work conducted con-
currently.

contextualising evaluation Ethnography may inform “the evaluation of emer-
ging CSCW systems” because it may highlight “issues of time and scale, and
organizational and interorganizational coordination”.

Nardi (1997) argues that in doing an ethnography of office procedures, or
routines in hospitals, good results can be achieved with six weeks in the field,
or even shorter if very skilled ethnographers are involved.

Ethnography has, in the area of CSCW, played an important role in workplace
studies (see, for example, Bowers, Button, and Sharrock 1995; Heath and Luff 1991;
Suchman 1987). It is a dominant research method used when studying people in
work situations as they occur in real life. However, there is a gap between the
material from the ethnographic studies, or from any observational kind of field
study, and how it can affect the design decisions that need to be considered when
developing computer support based on such studies. One reason for this could
be the lack of a comparative framework that “orders the data, that contributes
to the coherence and the generalizability of the descriptive account” (Nardi 1996,
pp. 10–11).

The complex movement from ethnographic results to systems design has, ac-
cording to Blomberg (1995), been approached in different ways, for example, de-
signers selecting parts from the ethnography that they find of interest in the design
work, ethnographers participating in the design work, as a bridge between the work
domain and the designers, and ethnographers keeping a dialogue with, or even in-
terrogating, the designers. An additional approach, that has become more common
within the area of CSCW during the last decade, is that designers themselves also
act as ethnographers. Without claiming that these designers would come near the
quality of the results of a trained ethnographer, this gives the designers a better
understanding about the environment and interactions they design for.
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A clear example of the second approach, is Bentley et al. (1992) who explicitly
designed a user interface to a database system for air traffic controllers based on
ethnography. They integrated the work of the ethnographers and systems design-
ers in order to inform the ethnographers about the systems requirements and the
designers about the collaborative work of the air traffic controllers. The ethno-
graphers could then focus their observations to answer the questions posed by the
designers. Bentley et al. claim that “ethnographers can act as ‘user’s champions’
in the early stages of the design process” (p. 129).

The general process followed during the field studies presented in this thesis
was in accordance with the one described by Crabtree (2003, pp. 48–51). Apart
from getting access to a worksite and finding out where to start, which, according
to Crabtree may not be the easiest tasks, the workplaces studied within the work
of this thesis have been “explored” as well as “inspected”. A worksite may be ex-
plored through interviews, observations, participation in conversations, or whatever
makes the researcher get familiar with the worksite, in a way that fits the nature of
the specific site’s work (Crabtree 2003). Inspection focuses on gaining “first-hand
knowledge of the work of the site”, and thereby “to develop a concrete focus to
the research—a focus that is emergent from and shaped by real world, real time
cooperative work” (Crabtree 2003, p. 51). Crabtree emphasizes that gathering
all the material is the least of the problems. It is the analysis that provides the
comprehensive part of an ethnography.

Even though the step from ethnography to systems design may be unclear, eth-
nography was used when studying people in how they find things out in order to get
information for systems design, see Chapters 4 and 5. Ethnography as a method was
chosen because it would recognise the situated character of the work (cf. Hughes,
Rodden, and Rouncefield 1994) involved when people share information and know-
ledge with others. Interviews alone would not have given as extensive material as
they did in combination with observations. Together the material collected from
the study provided an extensive description of “the circumstances, practices, con-
versations and activity that comprise the ‘real world’ character of everyday work
settings” (Hughes, Rodden, and Rouncefield 1994, p. 21).

The interviews performed during the field studies presented in this thesis have,
using the approaches by Patton (1980), followed the general interview guide ap-
proach which consists of outlines of a set of issues to be explored during the inter-
view. These interviews were structured by a set of questions but allowed freedom
by allowing the interviewee to go deeper into and broadening a question. The in-
terviews in the studies were tape recorded and transcribed. The data from the
interviews were analysed together with all ethnographic data.

The observations made in the field studies were both of the character of “sit-
ting in on a meeting” and “following an individual” for several hours. During the
observations notes were taken without any selection of important parts, i.e., no
selections were made about what to observe. Everything that happened during the
observations was noted and transcribed. The selection of “important issues” was
instead made during the analysis. All observations made during these studies were
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also non-participating observations, where the observer makes the observations as
if he or she is not present (Bell 1995).

Analysis, or “the production of data and extraction of findings” (Crabtree 2003,
p. 55), were done by setting up a number of categories related to the research
question. The categories were related to the initial research question and were
based on questions like “How do people use documentation?”, “How does the office
ecology affect searching for knowledge?”, “How do people find things out and who
do they turn to?”, and “How do people learn on the job?”. Each category was then
used to compile the data, all according to the method suggested by Crabtree. The
most difficult part in this ethnographic work was to identify the categories.

Ethnographic methods were also used to study the organisation in which the
evaluation of the suggested technologies took place, because yet another company
was used for this purpose. To get an overall understanding of the new organization
and how members conduct their work a brief ethnographic study was made before
evaluating the suggested technologies. These results were analysed in the same way
as in the two initial studies, but focusing more on how people used similar technolo-
gies as those suggested in the technological framework, e.g., based on questions like
“How do people use chat systems that are similar to Elvin?”, and “How do people
find out about others’ activities and availability?”.

In summary, ethnographic methods were chosen because the procedure used to
find other persons to ask about different matters is believed to be difficult to capture
using interviews only. To observe people in action gives additional information on
how people act when they look for other persons. Hughes, Rodden, and Rouncefield
(1994) consider the main characteristic of an ethnographic approach to be that
the researcher “unobtrusively” observes a work place by being present among the
workers, and that it results in a large amount of descriptions of circumstances,
practices, conversations and activities that reflect everyday work settings.

Participatory design methods

Participatory design methods emerged from Scandinavia in the early 1970s. Not
surprisingly there is no single definition of participatory design. The original idea
involving the users in the design process was to “give the end users a voice ... thus
enhancing the quality of the resulting system” (Bødker et al. 2000, p. 1). Muller,
Hallewell Haslwanter, and Dayton (1997) emphasize the active participation of the
users, not only as data sources, through, e.g., interviews and questionnaires:

“the ultimate users of the software make effective contributions that
reflect their own perspectives and needs, somewhere in the design and
development lifecycle of the software” (p. 258)

Advantages of using participatory design methods during the design life cycle
are that the users themselves get an influence over decisions that affect their work,
that the effectiveness and efficiency of the software design and development are
improved as well as the quality of the design, and, last, that the design is more
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likely to be accepted by the end-users (Muller, Hallewell Haslwanter, and Dayton
1997).

Participatory design methods have been used in the evaluation of the tech-
nologies suggested for supporting knowledge sharing in organizations, see further
Chapter 6. Crabtree (2003) finds it useful to combine ethnography with participat-
ory design when evaluating prototypes. Mogensen (1994, pp. 118–123) points out
three criteria for evaluating prototypes of cooperative systems:

seeing what is important by making practitioners understand the artefact by
guiding them through the use of it,

recognising the prototype as relevant by making practitioners understand the
relevance of the artefact through adding context to the prototype using use-
scenarios, and

owning the prototype by having the artefact appropriated by the community in
which the practitioners participate.

A number of participatory design methods exists, including focus groups (Green-
baum 1998; Nielsen 1993) and observation & invention (Verplank et al. 1993). Focus
groups (Greenbaum 1998; Nielsen 1993) is a participatory design method that can
be used during analysis and evaluation in the design process. The methods involve
workshop discussions organized by a moderator making sure that the discussion
keeps the intended focus. The discussion during the workshops is rather free in
character.

There are three kinds of focus groups: full groups, minigroups, and telephone
groups (Greenbaum 1998). The differences between these groups are the number of
participants, how the group meets, how the session is documented, which all affect
how the moderator acts during the session. In the evaluation of the suggested
design, see Chapter 6, minigroups were used. Minigroups typically consists of 4-6
participants (which is the only difference from full groups which consists of 8-10
participants), with discussions between 90 and 120 minutes (Greenbaum 1998).
The participants should also be relatively homogeneous as a group.

Observation & invention is a participatory design method used for envisioning
new products (Verplank et al. 1993). In this method scenarios and observations of
users are used to understand how new products can be used in the future. Four
phases are used when conducting the observation & invention method. First, a
number of users are observed in ethnographic style, i.e., in the conduct of their
work interacting with existing products. Second, the potential characters of users
identified during the observations are described. Third, a number of scenarios de-
scribing the future use of the new product are created. The scenarios also fulfil the
purpose of inventing the new products and functions. Fourth, based on the scen-
arios, the actual design of the new product is invented, together with a specification
of how it should be interacted with.
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Focus groups were used to evaluate the applications, prototypes, and ideas sug-
gested for supporting knowledge sharing, see Chapter 6. The second half of the
workshop session was combined with the observation & invention method, in that
the group also discussed different roles within the organization and how persons
with these roles interact with each other. The focus group session could be called
“observation & invention-inspired”.

1.7 Overview of the thesis

The next two chapters of the thesis present a literature review within a number of
areas relevant to the research issues. The first literature review chapter, Chapter 2,
discusses technical and social aspects that may be involved when supporting know-
ledge sharing. The concept of “organizational memory” is introduced and a number
of organizational knowledge systems are discussed. Problems related to such sys-
tems, as well as to groupware systems in general are also discussed. After that the
lack of evaluations of organizational knowledge systems is discussed, followed by a
detailed discussion of three different workplace studies. Before a general discussion
at the end of the chapter a number of social aspects, such as asking others, and
physical proximity, are discussed.

The second review chapter, Chapter 3, discusses alternative approaches to or-
ganizational knowledge systems. The chapter includes discussions about how net-
works like social networks or communities of practice may be used to support know-
ledge sharing, and how different kinds of awareness applications can support know-
ledge sharing. The chapter also includes a discussion of the area of mobile com-
puting involving different techniques for location detection, ubiquitous and wireless
applications. The last part of the chapter provides a discussion about how inform-
ation management can be used to provide structured and searchable information
sources.

As mentioned earlier, when designing a specific computer system for supporting
people in finding out who knows what in the organization it is also important to
find out how people actually search for other persons with specific knowledge in a
real work situation. Therefore, two ethnographic studies, the first one short-term
and the second one long-term, were performed in two different kinds of organiza-
tions. The first study was conducted at a company developing telecommunication
applications. This study is described in Chapter 4. The second study, which goes
deeper in the analysis of the results than the first study, was conducted at a con-
sultancy company active within the field of mechatronics. This study is further
described in Chapter 5. Neither of these two companies had any specific computer
support for finding out who knows what. However, the consultancy company was,
during the time of the study, developing such a computer application based on the
consultants’ CV’s.

The results from the studies have provided information to suggest a selection of
technologies supporting knowledge sharing in an organization. These technologies,
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exemplified by a number of already existing applications and prototypes developed
within this research, are described in Chapter 6. The chapter also discusses different
design issues, and the evaluation made of the suggested prototypes.

The thesis ends with a discussion about how the research work has evolved
from the early ideas and on, see Chapter 7. This chapter also presents a suggested
framework for supporting sharing of knowledge in an organization in more detail,
and a discussion of how different organizational and social aspects affect knowledge
sharing. After that, a methodological reflection is given. The chapter ends with a
summary of the research questions and some concluding words.





Chapter 2

Technical and social aspects of
supporting knowledge sharing

Rules of art can be useful, but they do not determine the practice of an
art.

Michael Polanyi (1964, p. 50)

2.1 Introduction

Knowledge systems can be seen as systems that in some way help people in an
organization to find knowledge, either through other persons or through stored or
written information. A knowledge system can contain any kind of written informa-
tion, as long as it has a potential value for the organization. Presumably anything
that includes some kind of stored information, e.g., in a database, can be seen as a
knowledge system, as long as it provides information that potentially can be useful
for others to base their decisions upon. This approach of storing information in
a database in order for it to be reused as “knowledge”, is within some traditions
referred to as an “organizational memory”. The concept of “organizational memory”
will be discussed next in this chapter, followed by a discussion of three generations
of knowledge systems. Based on these discussions a number of problems associated
with these kinds of system will be discussed.

These kinds of organizational knowledge systems can also be referred to as being
groupware systems, thereby being related to common problems within the area of
computer supported cooperative work (CSCW). Therefore, the discussion about
problems with organizational knowledge systems in specific will be followed by a
discussion about problems with CSCW systems in general.

The focus on technologies for supporting knowledge and information sharing
will give rise to some social issues. What is involved in a knowledge sharing activ-
ity, i.e., what kinds of information sources do people search, or whom do people
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approach when trying to solve a problem? Studying people in action in their work
can give important and necessary information about their behaviour when searching
for information in order to find things out. Therefore, after the CSCW discussion,
three ethnographic field studies of “organizational knowledge” in different kinds of
organizations, made by other researchers, are described: MSC where communic-
ation and problem solving between personnel developing and supporting software
applications were studied, LTC where the use of a financial accounting system was
studied (briefly mentioned earlier), and S&P where the start up of a governmental
department was studied.

The three workplace studies will be followed by a discussion of a number of
social aspects identified as being important in the process of knowledge sharing:
asking others, external contacts, physical proximity, architectural aspects, formal
and informal sources, reciprocity of favours, and organizational trust. The chapter
ends with a discussion.

2.2 Organizational memory

The concept of organizational memory, introduced in the area of CSCW in the early
1990s (see, e.g., Walsh and Ungson 1991; Ackerman and Malone 1990), has been
heavily questioned (see, e.g., Bannon and Kuutti 1996; Randall et al. 1996). Some
regard an organization’s memory to be books, written papers, information systems,
people etc, everything in the organization containing information or knowledge
(Ackerman and Halverson 1999), while others describe the concept as “it refers to
stored information from an organization’s history that can be brought to bear on
present discussions” (Walsh and Ungson 1991, p. 61).

Walsh and Ungson argue that the core of an organizational memory is formed
by information about decisions made and problems solved over time. They also
describe five possible locations where acquisition and retention of organizational
memory can take place. The first is individuals who “retain information based on
their own direct experiences and observations” (p. 63). The second location is cul-
ture which “embodies past experience that can be useful for dealing with the future”
(p. 63). The third location is transformations which embody information about
“the logic that guides the transformation of an input (whether it is a raw material,
a new recruit, or an insurance claim) into an output (be it a finished product, a
company veteran, or an insurance payment)” (p. 65). The fourth location is struc-
tures which concern “individual role behaviour and its link with the environment”
(p. 65), i.e., the individual role provides a repository where organizational inform-
ation can be stored, and the role concept provides a link between individual and
organizational memories. The last location is the ecology of the workplace of an
organization that “encodes and thus reveals a good deal of information about the
organization” (p. 66).

Decker and Maurer (1999) define an organizational memory (or organizational
memory information system) as the coherent integration of the dispersed know-how
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of an organization, e.g., “problem-solving expertise in functional disciplines, exper-
iences of human resources, process experiences, technical design issues and lessons
learned” (p. 512). They also argue that an organizational memory 1) may con-
tain any kind of representations of knowledge, i.e., formalised, semi-formal (e.g., as
XML-documents), as well as informal representations (e.g., as plain text documents,
2) is expensive and needs to pay off for the company and maintained as a by-product
of the daily work of its users, and that 3) access methods like “processed-based
indexing, formal ontologies, cooperative interactive user interfaces, personalised in-
formation agents, and knowledge-based retrieval will help to provide knowledge
actively and in the right context” (p. 512). This may be true in the large, but one
could debate what formalised knowledge is and if it can be stored at all.

Crabtree (2003) defines organizational memory systems as “IT systems that
could capture and preserve workers’ how-to-do-it knowledge” (p. 20), which is
probably a suitable definition for what kind of information to include in such sys-
tems to make them work in practice.

Not surprisingly, the use of the word memory in the concept has been questioned
by several researchers (e.g., Randall et al. 1996). Memory is usually concerned
with remembering and recall, as is a human memory, but how is this connected
to an organisation? Remembering involves remembering how, remembering who,
and remembering similarities (Randall et al. 1996). Information based on such
activities is quite difficult, not to say impossible, to capture in order to provide
an organizational memory system to be used instead of other humans. In fact, an
organizational memory is nothing more than organizational knowledge represented
as information in some kind of common information space. The memory part
consists of the information that is stored and searched for. In other words, an
organizational memory system can simply be seen as an information system.

In some respects the concept of “organizational memory” has been debated be-
cause of its name. What exactly does organizational implicate? Memory is even
more loaded, and probably an unfortunate choice of word. In fact, it is about or-
ganizational information, i.e., information that is important for the organization.
It can be information about the organization as such, information about projects
running in the organization, information about individuals working in the organiz-
ation, etc. The original intention with organizational memory was to accomplish
more than an ordinary information system. However, this has not been proved to
be possible.

Apart from the name the concept of “organizational memory” has also been
debated because of its relationship to certain metaphors, e.g., as brain. Thereby,
such systems was related to information stored for the purpose of being reused
by other persons as knowledge, or to “sack Mavis and keep her brain” (Hughes
et al. 2000; Randall et al. 1996). In some sense the concept itself, “organizational
memory”, is misleading and should not be used at all. However, there are some
interesting aspects of “organizational memory” in how information, stored for other
purposes, e.g., as part of a project, within an organization can be used in other
ways than intended, see further Chapter 3.
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2.3 Organizational knowledge systems

A number of systems have been proposed over the years, as an attempt to external-
ise and record members’ knowledge (see, e.g., Conklin 1996; Terveen, Selfridge, and
Long 1993; Conklin and Begeman 1988). In this thesis they are referred to as “or-
ganizational knowledge systems” because they are mainly information systems, but
their purpose is to externalise people’s knowledge. In these organizational know-
ledge systems information is stored in a shared information space to be accessible
by others and reused in the future by other persons. It is often claimed that this
may help organizations that suffer from what Ackerman informally call infoglut1,
i.e., the organizations have the information that they need, but they do not know
that they have it, or the organizations know that they have the information, but
they cannot find it.

In some regards these organizational knowledge systems have changed during
the years. The first generation systems mainly focused on storing written inform-
ation for the purpose of being reused by others, claiming that knowledge sharing
would be promoted. The second generation systems typically included facilities to
contact other persons as well as storing information providing a searchable base
for knowledge sharing. In the third generation systems the focus has changed to
more complicated systems, using algorithms to compute relations between people
or objects. Examples of systems within these categories will be described next in
this section.

First generation systems

First generation organizational knowledge systems are those that mainly focus on
storing written information for the purpose of being reused by others. In a sense,
they strictly follow the organizational memory approach, focusing on means to
exchange people for written information.

One example of a first generation organizational knowledge system is Teaminfo
(Berlin et al. 1993), a group memory gathering information from projects, focusing
on meeting notes, design documents, software installation instructions, bug work-
arounds, pointers to reports, bits of information about interesting projects and
products, and personal recommendations (pp 24). Berlin et al. define a group
memory as “a common repository of on-line, minimally structured information of
persistent value to a group” (p. 23). Teaminfo was designed to be used by mem-
bers of a small and stable group of knowledge workers. The information stored in
Teaminfo is such that is of long-lived value. Information in Teaminfo is entered
through e-mail. Teaminfo scans the different fields in the e-mail and can also link
e-mails that are connected to each other, for example, if one e-mail is a reply of
another. When a user wants to find information in Teaminfo he or she can use
either query based or browser based searches. To enhance the search facilities a
number of categories were identified by the members of the group.

1http://www.eecs.umich.edu/~ackerm/om.html, visited 21st of April, 2004
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However, a problem connected to the categorisation activity in Teaminfo was
identified. The members’ of the group had difficulties agreeing on what categories
to use. When coming to an agreement on a set of categories people had difficulties
agreeing on in what categories messages should be stored. Some people did not
want to store messages in multiple categories, and some people wanted to be able
to search for messages in multiple categories. Berlin et al. argue that this difference
in how to file the messages depends on people’s individual habits when storing
information.

As mentioned above, these kinds of first generation organizational knowledge
systems generally focus on storing information for the purpose of being reused by
others. In other words, people that contribute with the information are not mainly
those who will be using the information later. What the information contributor
needs to do when sending an e-mail to Teaminfo is to add a suitable category (or
numbers of categories) and a number of keywords. Still, in many situations, to
add this information might be a threshold to using the system. If deciding what
category the information belongs to is difficult and time consuming people will
probably not find the system useful enough.

Second generation systems

Systems like Teaminfo may not work in practice because the information in the
systems is not as useful as was intended. After some years one could see a change
in these kinds of organizational knowledge systems. The second generation of or-
ganizational knowledge systems typically also includes references to other persons
to talk to.

One example of a second generation knowledge systems is Answer Garden 2
(AG2) (Ackerman and McDonald 1996). AG2 is based on a first generation know-
ledge system, Answer Garden (AG), developed around 1990 (Ackerman and Malone
1990). In AG2 commonly asked questions about an application domain are stored,
together with the answer, in a common repository. The user browses the tree struc-
ture for a certain question. This kind of organizational knowledge system may be
useful for people in their search for facts about specific application domains. In
AG2 the facility to find help has been extended from the one used in AG, and there
is also a possibility to customise software components in the system. The experts
answering questions in AG2 can be either anonymous or known by the user. A
question can also be directed locally, to someone nearby. If this does not yield
an answer then the question can, by an “escalation agent”, be directed to a global
expert.

AG2 is a mixture of an organizational knowledge system that records and ex-
ternalise people’s knowledge and an organizational knowledge system that helps
people find and contact a person to ask. However, the amount of information that
needs to be stored is still considerable as well as the problem of providing a context
around the information in the database, initially identified when evaluating the
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usage of AG (Ackerman 1994). The effort needed to support such a system will
probably exceed the benefit.

Another kind of second generation system is the Referral web (Kautz, Sel-
man, and Shah 1997), where people are referred to other persons based on rela-
tionships between people identified through co-authorship. The Referral web is
an interactive tool on the web that helps people find short referral chains between
themselves and experts within a certain area. It uses publicly available web pages
to create a referral chain. No additional information needs to be entered by the
users of the system. A referral chain is created by searching for names and following
links on different web pages. If two or more names occur in close proximity on a
web page then this is seen as evidence of a direct relationship between these per-
sons. It can be links found on different home pages, lists of co-authors in technical
papers and citations of papers, and organization charts. The Referral web uses
a search engine to retrieve the web pages used. A user of the Referral web can
either search for other persons by name and then get a chain between himself or
herself and a named individual, or search for an expert by specifying a topic. The
user is presented with a graph of names of persons and relationships between these
persons, a chain of names. The chain can be used to decide which expert should
be contacted, either by asking persons in between or drawing conclusions about
peoples’ backgrounds.

The Referral web is an interesting application for finding persons with spe-
cific knowledge. It has, for a short time, been used within a limited community
of AI researchers. One advantage with the application is that it reuses informa-
tion that has been entered for other purposes, thereby minimising people’s effort to
enter new information. Two disadvantages could be that the application does not
distinguish between two persons with the same name, and no support is given to
help the user detect which person is most suitable to ask.

Another interesting system is Who Knows (Streeter and Lochbaum 1988), an
early key word matching system that uses semantic structure analysis to refine
the matching. In Who Knows people knowing a specific topic are recommended,
based on profiles created from selected documents. Yet another system is Yenta
(Foner 1997), where the profiles are based on electronic documentation of personal
data and organizational activities, e.g., files in the file system, newsgroup articles,
e-mail messages, which are compiled into information about shared interests using
referrals.

As mentioned above, these kinds of second generation organizational knowledge
systems generally focus on referring to other persons in order to support know-
ledge sharing. Some of these systems may be combined with the first generation
approach, i.e., providing both an opportunity to solve problems through searching
through written documentation, and an opportunity to identify a person with the
knowledge sought after. Still, as with the first generation organizational knowledge
systems, the effort of making such systems work in practice may be to high, with
the exception of the Referral web system where no additional information is
needed.
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Third generation systems

The third generation of organizational knowledge systems is more focused on the
facility to find other persons to talk to, and also on combining a number of different
sources of information to produce a reasonable suggestion to recommend who to ask.
An example of a third generation organizational knowledge system is the ER system
(McDonald and Ackerman 2000), which uses technologies from recommendation
systems to address problems of finding others to talk to in an organization. The
design of the ER system is based on the study of MSC, a company which builds and
supports turnkey medical and dental practice management systems (McDonald and
Ackerman 1998), which will be described in detail below. McDonald and Ackerman
(2000) use two heuristics identified in the MSC study as ground requirements for
the ER system, “change history” and “tech support”:

change history The change history heuristic is based on the software developers’
routines to annotate their name to changes made in the code they write. This
makes it possible for the developers to see who has made what changes in the
code, and, if necessary, to contact this person. According to McDonald and
Ackerman (2000) this behaviour is not strictly followed, but those who use
it find it “good enough” to help out in situations when they need to find out
about, for example, reasons to changes made in the code.

tech support The tech support heuristic is based on the support personnel’s
ability to compare new problems with earlier ones and identify similarities
between problems using information about previous problems stored in a
database. Then, the person can, if necessary, contact another person with
experience of a similar kind of problem. This behaviour is not supported by
the database, instead it is the support personnel’s experience and ability that
affects the outcome of the behaviour.

ER is based on a client server architecture. The ER server consists of a number
of “supervisors”. Each supervisor provides different services and connections to the
ER clients, such as, creating and maintaining profiles, identification of reasonable
candidates to be recommended, and selecting and ordering candidates from the
ones identified. Each of these supervisors corresponds to a similar part in the
client. One client in the ER system would be the MSC implementation. The
profile supervisor in the ER server provides the MSC client with the two heuristics
identified in the MSC study, change history and tech support. Using the MSC
client of ER the user can choose which profile to use when supplying information
to create recommendations of people to ask.

ER is not designed to replace people who normally can recommend other persons
to talk to, what McDonald and Ackerman (1998) refer to as “expertise concierge”
(cf. “technological gatekeepers” (Allen 1995) and “information brokers” (Fitzpatrick
2003)). Instead, it attempts to reduce the work load of these people and provide al-
ternatives if these people cannot be to reached. Unfortunately, no proper evaluation
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of how the ER system is used within the MSC organization has been conducted,
only an evaluation of the recommendations given by ER (McDonald 2001).

As mentioned above, these kinds of third generation organizational knowledge
systems generally have a more complex approach to supporting knowledge sharing.
A number of different information sources may be used in order to create either
a suitable answer to a problem, or to give a suitable reference to a selection of
people that would know about the problem. The problem of “effort” and “benefit”,
i.e., that those who have to provide the information are not mainly those who will
benefit from it in the future (see further below), has been given attention in the
third generation systems, thereby focusing on already existing information.

Next within this chapter a number of problems associated with organizational
knowledge systems will be discussed.

2.4 Problems associated with organizational knowledge
systems

In the middle of the 1990s the research focus changed from organizational memory
systems to knowledge management. Many companies focused on how to manage
the knowledge among the members of an organization. Large amounts of money
were spent on extensive technical products, that can be referred to as organizational
knowledge systems, as described above. Not surprisingly, many of those did not
work in practice, in many cases because organizational aspects were not considered.
However, there are exceptions. One such exception is the Eureka system (Bobrow
and Whalen 2002) developed and used at Xerox.

In the Eureka system one focus was on developing a database containing selected
and validated local “war” stories of best practices, i.e., stories about problems that
have occurred and how they were solved, when repairing photo copiers. Brown
and Duguid (2000a) argue that the Eureka database works in practice because of
“how the data are judged to be useful” (p. 79). Brown and Duguid further argue
that “the more a database contains everyone’s favourite idea, the more unusable
it becomes” (p. 79). In the Eureka project the repair personnel supply the tips
to a local expert. The tip is then refined together with the repair personnel and
submitted to a centralised review process. If the tip gets accepted it will be included
in the Eureka database and globally distributed. According to Brown and Duguid
Xerox has saved large amounts of money through the Eureka system. Maybe this
kind of database works in practice, not only because of the strict review process of
the data to be included in the database, and of the story telling approach, but also
because they have a rather limited area to focus on, i.e., photo copiers. Another
reason for working in practice could be because it is actually seen as a resource
by those working in the field. The alternative would be to get in contact with a
distantly located person.

Although systems that claim to store “knowledge” may be useful in many situ-
ations they are also associated with many unsolved problems, which may also be
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the reasons why they usually do not work in practice. If we take the example of first
generation organizational knowledge systems, as described in the previous section,
we would encounter problems such as:

• how can the knowledge, together with the context, be formalised and ex-
pressed in a form suitable for storing,

• how can, if necessary, the formalised knowledge be modified over time to
reflect changes in the environment in which it was stored and is to be used,

• how can a changing, growing and evolving database be designed to be access-
ible and scalable?

Hence, in a first generation system, a large amount of effort is put on the in-
formation providers. First, the information providers need to consider how their
knowledge should be formalised, and exactly what should be included in the de-
scription in order to give the information the correct meaning at this point. Second,
the information providers need to consider how the environment at the time the
information is stored may affect how the information can be interpreted in the fu-
ture. The information seekers, finding the information in the future, also need to
consider how the information was intended to be interpreted when it was stored.
Third, the information providers need to “keep an eye” on their information and
remove parts that would no longer be relevant. Who else than the information
providers would know about these issues?

As pointed out by Bannon and Bødker (1997) and Bannon and Kuutti (1996)
it is difficult to predict what knowledge, or information, within an organization,
will be of interest in the future and thereby is worth storing. This also involves a
trade-off between the cost of storing and the cost of reinventing, but how is this
trade off to be decided? For example, how much in a project should be documented
only for the sake of being reused in another project? Also, the amount of effort
necessary to store and retrieve the information is usually too high (Bowker and
Star 1999), and, still, the tacit knowledge that may be of most interest in such a
system never gets documented because it is difficult to formalise. However, in the
end, people may not only want access to the information itself, but also to other
persons. In the case with the Eureka system well defined “war” stories were chosen
to be stored, which may explain why it works so well. There also exist well defined
procedures for how to capture and store the information, which may be another
explanation to why the system works.

Bannon and Kuutti also argue that if the activity during which the storing
takes place differs from the one in which the remembering takes place, then the
information may be re- or even misinterpreted. Also, Bartlett (1932, p. 244) argues
that “both the manner and the matter of recall are often predominantly determined
by social influences”. It is also a question of what needs to be stored and what can
be left as taken for granted. This issue is also discussed by Bowker and Star who
argue that the act of remembering a fact involves “translating from the context of
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storage to the present situation (one might store a fact for reason x but recall it for
reason y)” (p. 266). Nonaka and Takeuchi (1995) also address this issue, pointing
out that people interpret knowledge to fit their own situation and perspective and
that what makes sense in one situation very well may change when used by people
in a different situation. With the Eureka system the type of organization and work
activities probably plays an important role for how such a system works in practice.

Bowker and Star give three examples of barriers to making a complete know-
ledge system based on classification of information. First, the effort of entering
the data will be too big. There will not be enough resources to accomplish the
complete knowledge system. It is not possible to capture everything that goes on
at the moment into a common information space. Second, the limited number of
technologies to use when storing information also limits the message to be stored.
There will always be something in the message that is left out or changed be-
cause of the medium used to store the information. Third, the compatibility of the
knowledge system with other systems used in the environment will always be prob-
lematic. Such maintenance work of ensuring backwards and sideways compatibility
is usually not prioritised or acknowledged in an organization.

Indeed, there are a number of arguments calling for caution when designing
organizational knowledge systems. In fact, it is obvious that the information supply
itself in such systems is combined with many problems. To avoid such problems it
could be important to

• consider a focus on using information that exists for other reasons,

• be aware of that the information may not be interpreted as it was intended
when stored,

• not expect the information to be used in exchange for asking other persons,

There are also problems related to CSCW systems in general, which will be
discussed next within this chapter, together with a discussion about the CSCW
area in general.

2.5 Designing CSCW systems

In the previous section a number of examples of organizational knowledge systems
have been described. They all belong to the field of computer supported cooperat-
ive work, CSCW, because they “support requirements of cooperative work ” (Bannon
and Schmidt 1991, p. 5). Cooperative work, in turn, “is the general and neutral
designation of multiple persons working together to produce a product or service”
(Bannon and Schmidt 1991, p. 7). CSCW is an interdisciplinary research field
addressing cooperative work between individuals and computer applications sup-
porting the task. Bannon and Schmidt (1991) point out that “what we have to be
concerned about in thinking of computer technology with respect to cooperative



2.5. DESIGNING CSCW SYSTEMS 31

work is not the ‘support’ notion, but first of all ensuring that the computer does
not disrupt the collaborative activity that is already going on” (p. 4).

Bannon and Schmidt give a clear description of what research within CSCW
systems design focuses on:

“CSCW should be conceived as an endeavour to understand the nature
and characteristics of cooperative work with the objective of designing
adequate computer-based technologies. That is, CSCW is a research
area addressing questions like the following: What are the specific char-
acteristics of cooperative work as opposed to work performed by indi-
viduals in seclusion? What are the reasons for the emergence of cooper-
ative work patterns? How can computer-based technology be applied to
enhance cooperative work relations? How can computers be applied to
alleviate the logistic problems of cooperative work? How should design-
ers approach the complex and delicate problems of designing systems
that will shape social relationships? The focus is to understand, so as
to better support, cooperative work.” (p. 5)

When designing a computer system to support sharing of information and know-
ledge among members of an organization it is important to consider the questions
above. It is important to understand the cooperative work that already exists in the
organization before deciding on what kind of technology to use. We not only want
to support sharing of information and knowledge through computer technology, but
also through supporting regular social activities.

Also, introducing new technology in organizations is a delicate matter that needs
to be considered during design work. What procedures do people need to go through
to use the new technology? In a study where Lotus Notes was introduced in a
management consultancy firm Orlikowski (1992) found that cognitive and structural
elements affect the introduction of an application in how people adopt, understand,
and use the new technology at an early stage. Orlikowski (1992, p. 364) defines
cognitive elements as “mental models or frames of references that individuals have
about the world, their organization, work, technology and so on”. The mental
model of a new application is influenced by how the information about the new
application is communicated among the members’ of the organization, and the
training the members’ receive on the application. Structural elements “encompass
the reward systems, policies, work practices, and norms that shape and are shaped
by the everyday action of organizational members” (p. 266). Orlikowski found that
Notes was used in another way than was expected by the managers. The employees
used Notes more as a personal tool enhancing the personal productivity instead of
sharing information and collaborating with others.

There are many reasons why CSCW systems often fail, which may also be
valid for organizational knowledge systems. One classical reason for failure, also
mentioned in the previous section, is the usually unequal distribution of additional
workload to manage the groupware, i.e., that those who need to do the extra work
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are not those who benefit most from the use of the system (Grudin 1988). There
are also problems related to introducing groupware in the organization (Rogers
1994). Rogers points out that groupware usually is more complex than single user
systems because it is necessary to understand different types of users and how their
work activities can be supported. She also points out that how the groupware is
integrated into the organization is important. It has to fit in with existing work
practices and the organization may have to change in order to adapt to the new
system. Also, disruptions of the existing social conventions of the organization
caused by the groupware may very well lead to a failure (Grudin 1988). Okamura
et al. (1994) argue that mediation, “a process occurring during use after development
is complete” (p. 55), is useful in order to shape the use of the new technologies. The
mediators used guide and manipulate the new technology during the time when it
is introduced. In a user study of a communication tool, Cool et al. (1992) found
that “others’ behaviour is an integral part of the system for every user” (p. 28),
which, in turn, affects the system design, use and evaluation. This means, as argued
by Cool et al., that the communication system can change without any change in
technology.

Ackerman (2000, p. 180) argues that there is a “social-technical gap” within
the field of CSCW, among others, which is the “great divide between what we
know we must support socially and what we can support technically”. Despite a
better understanding of the social-technical gap today than ten years ago, Ackerman
points out that the gap still exists and is wide. He argues that a central challenge for
CSCW as a field is to continue to explore and understand this social-technical gap.
He also compiled a list of major social and technical research findings emphasising
aspects closely related to the social-technical gap in CSCW, including, e.g., the
role of awareness information, the critical mass problem, the role of rewards and
incentives to make a system work in practice. This “ideal” list of aspects that needs
to be considered when designing CSCW systems is not, as Ackerman points out,
possible to follow. Some must be ignored in order to be able to follow others.

Other reasons for failure of groupware systems, especially organizational know-
ledge systems, are probably that people in many cases turn to other persons rather
than to a computer application to find things out, simply because it is easier. Also,
the situation in which a problem occurs may affect how a person acts. If the per-
son with the relevant knowledge is ready at hand the quickest way to find things
out will be to ask that person. It might be a better approach to support people
in asking each other through the organization of the office ecology, to support
people’s awareness of others’ activities and availability, and to support social activ-
ities where people can learn about and from each other, than developing knowledge
based information systems that work as self-contained units.

Despite the many problems related to groupware applications described above
a number of groupware applications are used with success today, e.g., e-mail and
calendar systems (see, e.g, Grudin and Palen 1995; Bowers 1994). Looking into
more detail why some groupware systems are more successful than others, may also
provide information about how to make more successful organizational knowledge
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systems. Grudin and Palen argue that the reason why CSCW applications are
more successful at the end of the 1990s than ten years earlier, when Grudin (1988)
performed a similar study, is that at the end of the 1990s organizations had common
hardware and software platforms that support such systems, that they provided
strong technical support to install and maintain such software, that people were
more comfortable with computer technology, and, finally, that computer products
were more powerful. It may simply be the case that many CSCW systems fail
because they are ahead in time of the technology.

Reasons why some organizational knowledge systems or CSCW applications
work better than others are in some senses obvious, e.g., the problem of benefit and
effort, but the number of evaluations conducted of such systems is quite low. This
topic will be discussed next.

2.6 Evaluation of organizational knowledge systems

What is interesting is that there are few reports of user studies or evaluations of
organizational knowledge systems. There are several examples of systems developed
and described technically in the literature (e.g., Fagrell 2003; Fagrell, Forsberg, and
Sanneblad 2000; McDonald and Ackerman 2000; Fagrell 1999; Kautz, Selman, and
Shah 1997; Ackerman and McDonald 1996; Conklin and Begeman 1988), but one
seldom finds anything about their usefulness. Without knowing how useful such
systems are in practice, one cannot really evaluate much but the technical aspects
of such systems. Unfortunately, research within the area of CSCW lack this kinds
of user evaluations.

Maybe the low amount of evaluations among organizational knowledge systems
coincides with the low amount of stories showing that they work in practice. One
such story is the Eureka system (Bobrow and Whalen 2002) mentioned above. An-
other organizational knowledge system that appears to work in practice, although
not unproblematically, is the International Statistical Classification of Diseases and
Related Health Problems (ICD) (Bowker and Star 1999). ICD was initiated over
100 years ago, and is regularly updated every tenth year. ICD contains a clas-
sification of statistically significant diseases, together with algorithms to be used
in complex cases involving more than one disease or cause. The first ICD con-
tained information about causes of death in six European countries. The ICD
documentation is typically distributed to “public health offices, hospitals, insurance
companies, health accountancy firms, and bureaus of vital statistics throughout the
world” (p. 136).

It is important to learn from these systems that actually work in practice. What
is it that makes the Eureka system work in practice and, for example, a system like
AG2 not? One answer may be that systems like Eureka are developed for specific
and well defined domains, while systems like AG2 are developed to be used by
knowledge workers in a rather broadly defined organization. Another answer may
be that in systems like Eureka well defined work procedures exist and are recognised
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regarding how the documentation should be done. In systems like AG2 the extra
effort of work needed from the users of the system may not be given the same
attention. A third answer may be that the type of information documented is well
defined in systems like Eureka, but in systems like AG2 any kind of information
may be stored.

In fact, evaluating organizational knowledge systems, or CSCW systems in gen-
eral, is quite difficult. First, the software developed within research is usually of a
prototype character, making it difficult to test it in a real work setting. Second,
to test how the suggested software actually support cooperation between people,
it would be necessary to test it in a real work setting for a longer period of time.
As an alternative to evaluating prototypes in real work settings, there are, for ex-
ample, participatory design methods that can be used to understand what parts of
a prototype that may work and why. Crabtree (2003), for example, suggests a com-
bination of using participatory design methods and ethnography when evaluating
prototypes.

2.7 Workplace studies

So far in this chapter a number of technical aspects of knowledge exchange has
been discussed: the concept of “organizational memory” has been introduced, a
number of examples of organizational knowledge systems have been discussed, as
well as problems associated with such systems, and problems associated to CSCW
systems in general, and the lack of evaluations of organizational knowledge systems
has been discussed. Focus has been on technologies, but the problems identified
has, in many cases, been related to social behaviours. Therefore, focus will now
turn to social aspects of knowledge sharing.

Not surprisingly, storing “knowledge” does not solve all problems concerning
sharing knowledge in an organization. People also need other persons to discuss
problems with, as discussed briefly in Chapter 1. A clear example of this is “gar-
ment technologists” (garment technologists specify particular aspects of garments
that suppliers are to manufacture) working in the fashion industry (Pycock and
Bowers 1996). They were observed to use two different kinds of common informa-
tion spaces in their work. The first one concerned the specifications, i.e., “a trans-
lation from an existing garment and a set of handwritten comments into a series
of requirements and sketches for a new design, which has a productive, normat-
ive and legislative standing” (p. 223). The garment technologists often used an
old specification in discussion with other colleagues “as a resource for suggesting
past examples” (p. 223), i.e., they used other persons as a source of knowledge. In
order to identify which old specification to use, the technologists searched the spe-
cification information source. One interesting finding made by Pycock and Bowers
was that the search of the specification database worked in conjunction with the
technologists’ skills and experiences.
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The second information space concerned information on why customers had re-
turned specific goods. Information about this was contributed by the suppliers, but
a third part, the analysts, used the information in order to make future decisions
and correct problems that may occur. Pycock and Bowers also point out that it is
important to make the information captured from customers and suppliers organiz-
ational useful, i.e., by classifying, sorting, analysing and presenting the information
in ways that can provide a recommendation of action.

When considering solutions for supporting knowledge sharing in an organization
it is important not to focus only on technology, but also on social aspects. Giving
people an opportunity to talk to each other through formal and informal meetings,
and through a suitable office ecology may be highly important for successful know-
ledge sharing. Brown and Duguid (2000b), referring to Whalen and Vinkhuyzen
(2000), give an example of learning in a service centre scheduling technicians to
repair broken machines.

The problem described in this example was that the persons taking the calls did
not know anything about the technicians’ work, thereby scheduling repairs that did
not necessarily need a technician. In the past, the technicians work procedure in-
volved physically getting a new order from the operators at the call centre, providing
the phone operators an opportunity to chat with the technicians, thereby, learning
parts of the technicians’ job. New work procedures excluded this personal con-
tact, which, in turn, affected the operators’ ability to diagnose the incoming calls.
After a management failure trying to replace the personal contact between the
technicians and the phone operators with an expert system and training courses,
the researches involved suggested a restructuring of the office. They found that
the operators learned from each other, and that the position of the operators was
important for learning from each other. In addition to this the researchers also
suggested that the technicians should intermittently work at the call centre, to give
the possibility for the operators to learn from the technicians. This proved to be a
successful solution.

In the early 1990s several researchers in a variety of fields were engaged in the
problem of how to manage organizational knowledge. Some researchers regard the
employees’ knowledge to be the prime resource of the organization, but also that
it is difficult to manage. Recently, researchers have been concerned with study-
ing empirically knowledge and expertise within organizations (e.g., Agostini et al.
2003; Erickson and Kellogg 2003; Hudson et al. 2002; Fagrell, Ljungberg, and Kris-
toffersen 1999; Salvador and Bly 1997; Randall et al. 1996, just to mention a few).
As has been mentioned earlier, studying people in the conduct of their work can
give important and necessary information about their behaviour when searching
for information in order to find things out. In this section, three ethnographic
field studies of “organizational knowledge” in different kinds of organizations are
described: MSC where communication and problem solving between personnel de-
veloping and supporting software applications were studied, LTC where the use of
a financial accounting system was studied (shortly mentioned earlier in the thesis),
and S&P where the start up of a governmental department was studied.
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The MSC study

In 1998 McDonald and Ackerman presented an extensive ethnographic field study
at a medium sized software development firm, MSC, which builds, sells and sup-
ports turnkey medical and dental practice management systems. During the study
they focused on three departments at MSC: the Technical Development, Technical
Support and Technical Communications. McDonald and Ackerman found that
people used a rather systematic and conscious procedure when they searched for
relevant expertise to solve problems that arouse. They point out that the employ-
ees at MSC “use complex, iterative behaviours to minimise the number of possible
expertise sources” (p. 315).

McDonald and Ackerman identified two “behaviours” when the employees at
MSC tried to locate relevant expertise: “expertise identification” and “expertise
selection”. “Expertise identification” refers to people knowing what expertise and
skills other persons have, while “expertise selection” refers to people choosing among
the people identified as having the required skills (p.317). McDonald and Acker-
man also point out that employees at MCS iterated between identification and
selection of expertise, a third behaviour they name “escalation”, “. . . the way in
which people repair failures in identification and selection” (p. 322). McDonald
and Ackerman point out that the “expertise identification” can fail for three reas-
ons: “over-identification”, “under-identification”, and “misidentification”. If a person
makes an “over-identification” then he or she has identified a set of candidates that
is too large, that either includes people without enough expertise about the area in
question, or includes people with a too high level of expertise. If a person makes an
“under-identification” then he or she has identified a set of candidates that is too
small, excluding one of the persons that is necessary for the problem to be solved. If
a person makes a “misidentification” then he or she has identified a set of candidates,
but missed the ones that can help out with the problem. McDonald and Ackerman
point out that also the “expertise selection” can fail in that the people chosen might
be too busy to respond to the question. The “escalation” behaviour is a way for
people to either adjust the set of candidates identified or to make another selection.
If one attempt at seeking help has failed “people . . . may go to less desirable sources
(e.g., to people with less expertise or to ill-maintained documents), sources with a
higher psychological cost (e.g., to objectionable people), or cross departmental or
even organizational boundaries” (p. 323).

Information systems that in some sense capture “historical” or archival data were
observed to be commonly used at MSC. One example given by McDonald and Ack-
erman is source code documents, where changes were connected to the individual
who wrote them, thereby enabling persons to be contacted if there is a problem
with their part of the code. Some individuals, who had considerable knowledge
about other persons’ skills and expertise, were characterised by McDonald and
Ackerman as “expertise concierges”. Allen (1995) use a similar characterisation of
these kind of individuals. He calls them “technological gatekeepers” and refers to
them as individuals who to a high degree expose “themselves to sources of tech-
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nological information outside their organization” (p. 145). Allen found that these
key individuals, who appear to be contacted more frequently by others, seem to
read more than other individuals, especially more sophisticated journals. Allen
also identified individuals who have a broad range of personal contacts, both local
in the organization and outside. These individuals are also included in the concept
“gatekeepers”.

An example of a problem, given by McDonald and Ackerman, that members
of the Technical Support at MSC encountered is when a software system, that a
customer of MSC had bought an additional feature to, suddenly stopped working.
The support person that was called by the customer first checked the documentation
to see if the feature was described. In this case it was not, and the support person
approached the manager, who, in turn, directed the support person to the developer
who had made the change. The support person and the developer met and discussed
the problem, and a solution could be presented to the customer. In this example
the manager served as a so called expertise concierge when he directed the support
person to the developer. The support person was not able to identify the developer
because the additional feature was never documented, which made it impossible
for the support person to find the part of the code where the developer’s name
probably would have been included.

When selecting individuals to actually approach for help, workers at MSC were
observed to follow three “general expertise selection mechanisms” (pp. 320–321):

organizational criteria The organizational criteria are, in turn, based on what
McDonald and Ackerman call “rules-of-thumb” (p. 320):

1. “keeping it local” because “people prefer to stay within the organizational
lines as long as possible”,

2. “cross departmental boundaries” if the problem cannot be solved locally,
and

3. as “the last resort”, ask an “expertise concierge”.

workload Considering the workloads of people approached primarily focused on
people’s regular workload, i.e., how busy the person is today, and people’s
workload over time, i.e., how many times have I approached this person this
week.

performance Considering the “performance” of experts focused on how well people
understand the problem, how well they can explain a solution, and on their
attitude.

McDonald and Ackerman focus their analysis on making a categorisation of
people’s behaviour. As discussed by Groth and Bowers (2001), McDonald and
Ackerman give the impression that these selection mechanisms occur in a preferred
order at MSC: first keep the question local, if you ask another person then avoid
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those who are very busy, and only use reliable sources. If you fail in your selec-
tions, then you can search further away, interrupt very busy persons, or even use
compromised sources.

McDonald and Ackerman (2000) have used the same behaviour classification
as identified at MSC (McDonald and Ackerman 1998) when implementing the Ex-
pertise Recommender (ER) system. ER, discussed earlier in this chapter, is based
on the same technologies as recommendation systems, but with the aim at locating
expertise in an organisation. Of course, the classification may be true for MSC, but
can it be generalised? Are really people’s behaviour when they search for informa-
tion in order to find things out that predictable? If it is, is it possible to formalise
the methods and routines people use as they try to find things out, as done in the
ER system?

It would also be interesting to further investigate how people use written docu-
mentation as the one on source code documents when finding things out.

The LTC study

In 1993 Anderson and Sharrock reported a study of how a financial accounting
system was used at Leisure Time Catering (LTC) (also reported more thoroughly
in a book by Anderson, Hughes, and Sharrock 1989). LTC pays their invoices
every fortnight. The invoices are categorised as either “food” or “non-food”, and
they are treated differently. Most of the invoices belong to the category “food”
and one person specialises in dealing with this kind of invoice. That person has
a supervisory role, and checks that the charges are correct. The “food” invoices
are also cross checked with the costs for usage, food, liquor and labour costs. The
“non-food” invoices, on the other hand, are handled by several people, and there is
no central purchasing policy.

The invoices that come to LTC circulate within the company in between one
and eight weeks. The circulation involves processing and paying the invoice. A lot
of circulation time is spent in heaps waiting to get processed. Each stage in the
process of handling an invoice is arranged around fixed points such as “the weekly
wage payments and the fortnightly stock sheet runs” (p. 151). The process of
handling invoices also needs to fit into “the daily and weekly routines of those that
deal with them” (p. 151).

The amount of invoices per month is more than 400. The large amount and
the long processing of the invoices calls for a possibility to track the invoices. The
tracking involves knowing where in the process an invoice is, what work has been
done on it, what will happen next and how long will that take, and so on.

Anderson and Sharrock argue that people who have worked in the office for
a while and know the procedures “have a number of shared ways of seeing the
invoice-relevant division of labour” (p. 152). The authors describe two such ways:
the office layout as a representation of the work flow and the invoice date stamp as
a stratified record.
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The office at LTC consists of one large open space office where the employees
dealing with costing and processing are located, and four separate offices for the
directors. Anderson and Sharrock argue that

“Anyone who is familiar with the setting and the stages through which
invoices pass, can look around the office and see the division of labour,
what is going on where and who is carrying it out. So much is obvious.
But that organizational knowledge is made available by the physical
arrangement of the desks and people, knowledge of their allocation to
roles within the division of labour and an understanding of the overall
process which is being carried out.” (p. 154)

and that

“Knowing the organization means being able to see where-abouts any
particular invoice might be in the temporal sequencing of activities in
the room.” (p. 155)

The authors further argue that only knowing where an invoice is, not why it is
where it is, is enough. The reasons for why it is where it is can easily be discovered,
if necessary. Knowing where the invoice is may also reveal how it is being dealt
with at the moment. Some people are aware of each other’s ways of dealing with
the invoices, while others are not, but that is fine as long as they know that the
invoice will be processed.

As the invoice is being processed pieces of information are also attached on
it. The fields in the date stamp are filled in by different persons, pieces of papers
with questions or other remarks may be attached to the invoice. The pieces of
information provide a record that, for those who know the process, denotes the
work that has been done on the invoice. Anderson and Sharrock argue that

“Marking up the invoice is not just a way of recording actions and shar-
ing knowledge, although it is obviously these. Reading the invoice stamp
is not just a way of accessing such stored knowledge, though that too is
true. Both the writing and the reading are ways of re-producing within
the day to day courses of normal activities in social institution, the
cultural practice, of using the invoice as a socially available, stratified
record of work.” (p. 156)

Anderson and Sharrock focus their analysis on the visualisation of different ob-
jects in order to get the work done. In their description of the LTC study Anderson
and Sharrock show that local knowledge about an object and how it is processed
in combination with the information attached to the object during the process and
the visibility of people’s actions are important when understanding where in the
process the object is at the moment. Although people might not be aware of all
the activities that a number of persons are dealing with during the process, they



40 Technical and social aspects of supporting knowledge sharing

do know where in the process the object is, which is enough. This visibility of an
object as it moves around in the office environment is dependent on the type of
organization. This procedure may not always exist in an organization. However,
the markings made on the object as it moves around is quite interesting. A similar
behaviour was identified in the MSC study described above, where “historical” data
were captured in information systems. To make these kinds of “markings” in an
information system electronically searchable could be an interesting approach.

The S&P study

Fitzpatrick (2003) has made a study of expertise sharing within a department (S&P)
involved in the business of a State Government in Australia. S&P are quite small,
but they operate in a complex and politically charged environment with “large-
community needs but small community cost-benefit constraints” (p. 81). S&P
was formed soon before the study was conducted, resulting in the study capturing
periods of intensive “bootstrapping” (which is compared to booting the computer).
During this period S&P was involved in activities such as “identifying and locating
the shared expertise of the group, and making visible the sorts of information that
will later be ‘taken for granted’ or become part of a shared history and context for
the group” (p. 81).

Fitzpatrick found that expertise sharing during the bootstrapping process at
S&P was to be more accidental than intentional. She discusses the ways in which
expertise sharing occurs in terms of four “finding out” processes: finding out in the
large, finding out in the small, finding out what people do now, and finding out
what people are like. These were briefly described in Chapter 1.

The first process, finding out in the large, involves “information that is of relat-
ively course grain and likely to be relatively easy to find out” (p. 89). This process
can be supported “by making existing on-line personal information available in a
shared directory” (p. 99), e.g., CV-information, meeting schedules, contact lists,
keyword list and to-do lists. At S&P finding out in the large would include inform-
ation such as “who knew what, who knew who, where had people worked, what
had they worked on before, who is working on what now, what are people like, and
so on” (p. 90). At one occasion a new staff member, Mary, presented herself in a
meeting, including information about herself as indicated above. Another person
expressed the high value of the information Mary had given about herself in that
it gave a sense of what Mary could contribute with and what her talents were.

The second process, finding out in the small, involves “information at a much
finer level of granularity that people would rarely think to self-report as they would
not deem it relevant or important at the time” (p. 90). This process can be suppor-
ted by “increasing opportunities for effective interaction and relationship building,
and engendering a culture where it is good to talk” (p. 99). This process includes
finding out accidentally, by snooping, incidentally, incrementally, and finding out
the real story. “Accidentally sharing information” occurs when, for example, men-
tioning some activity to another person without knowing the person’s interest in
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the activity. An example of “finding out by snooping” is when, for example, a per-
son reads someone else’s papers from the printer because they looked interesting.
“Incidentally finding out” occur as a by-product of a main activity, for example,
by talking to people one should otherwise not talk to. When, for example, hearing
a term for the first time one might not react to it because it does not mean any-
thing. However, later one might get the explanation to the term and thereby one
has “found out incrementally”. “Finding out the real story” has to do with learning
about the history of a problem. Some problems that occur might have reasons that
go far back in time and it can be difficult to solve the problem if the background is
not familiar.

The third process, finding out what people do now, involves knowing what
others are working on and thereby knowing about others’ expertise and overlaps
between projects. The process can be supported through “increasing the visibility of
work” (p. 100) by “making schedules and to-lists shareable” (p. 100). The process
includes finding out within teams, across teams, and finding out via information
brokers. Fitzpatrick found that smaller teams increased the process of “finding out
what others in the team” are working with, but also individual efficiency among
the team members and the team leader were significant for this process. “Finding
out what people in other teams” are working on was more complicated. Weekly
meetings in general with all teams did not increase the “finding out across team” as
did individual presentations on such meetings and sharing office with other team
members. “Information brokers” is similar to McDonald’s & Ackerman’s (1998) “ex-
pertise concierge” or Allen’s (1995) “technological gatekeepers”. Fitzpatrick found
that team leaders, with their knowledge about who is doing what, was one kind of
information broker, but also one individual with an “eclectic mix of interests and
experiences” (p. 95).

The fourth process, finding out what people are like, involves getting to know
people better and build “workable inter-personal relationships conducive to expert-
ise sharing”. This process can be supported through activities that give people an
opportunity to chat, for example, meeting in the corridor, by the printer or the
coffee machine, or by having a drink together after work. Also, formal meetings
including presentation of individuals proved to be useful for this purpose.

The finer-grained context and contact information that surrounds information
that people share when communicating arouses from the deeply “embodied know-
ledge”, i.e., “information that is uniquely and integrally embodied in the person’s
personality, creativity, intelligence, perceptions, experiences, relationships, and so
on” (p. 97). Fitzpatrick takes the position that “embodied knowledge is the essence
of expertise” (p. 97) (which in turn is based on a position by McDonald and Ack-
erman 1998). The embodied knowledge is not planned to be shared, as is the case
with the information about the content.

Based on her findings Fitzpatrick draws some conclusions regarding the implic-
ations of expertise as embodied knowledge. The first conclusion is that embodied
knowledge is difficult to make explicit because people are not aware of what they
know. The second conclusion is that embodied knowledge often needs triggering in



42 Technical and social aspects of supporting knowledge sharing

order to be shared. It might be difficult to know in before hand what expertise that
can be shared, but through a conversation it comes naturally. The third conclusion
is that embodied knowledge is deeply embedded, and it only gains value as it is
interconnected with other knowledge. Information that one person communicates
to another person becomes knowledge when the other person can embed and inter-
connect the information with his or her embedded knowledge. The fourth and last
conclusion is that expertise knowledge is continually evolving and changing because
of on-going experiences where people learn new things.

Fitzpatrick concludes that reducing knowledge and expertise to codified inform-
ation stored in a database is understandably seductive, but invisible work will be
needed in order to make it work. In other words, keeping an organizational know-
ledge system, with information stored in a database with the purpose of being used
by others, is associated with an extra effort.

Fitzpatrick focuses her analysis on how knowledge exchange occurs in the organ-
ization, both as a preparation for finding things out and as a process when finding
things out. The four processes described above are interesting when thinking of how
to support knowledge sharing in an organization. What parts can be electronically
supported and what parts need to be supported by other means? What parts have
a potential of being used when supported in another way than by other people?
What parts are more important for the sharing of knowledge than others?

2.8 Social aspects of technical support for knowledge
sharing

From the workplace studies discussed in the previous section a number of social
aspects about knowledge sharing have been identified. First of all, to be able to
communicate with other persons appears to be important for sharing knowledge
with others. Also external contacts may function as an important source of inform-
ation. Physical proximity and architectural aspects also appear to affect people’s
knowledge seeking behaviour. There are formal and informal sources that people
may use depending on the problems. Also, reciprocity of favours may exist, having
negative consequences for a knowledge sharing behaviour. It also appears that the
organizational trust plays an important role when sharing knowledge with others.
These aspects will be discussed below.

Asking others

All three work place studies described in the previous section, as well as a number
of other examples given above, point to the importance to be able to communic-
ate with other persons when sharing knowledge. Kraut and Streeter (1990) and
Kraut and Streeter (1995) report of a study where people in software development
projects, who typically did not have sufficient knowledge about the domain they
were working in, could not find information needed to make decisions in the project
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through written documentation. Instead, the information and knowledge needed
were available through other project members.

Kraut and Streeter (1995) found that other people were the most used and
valued sources of help in software development projects. The respondents rated to
what extent they used different techniques in their projects and how they valued
each technique. The value given a person’s knowledge was higher than what could
be inferred from the actual use of that knowledge. Also, the ease of getting the
information is a critical determinant for asking other persons. Even though some
people were difficult to access, e.g., people outside the group or even the company,
and used as information sources more seldom than other people, they were still
judged to be valuable sources of help. All forms of written documentation were
valued less than personal contacts.

Similarly, Bannon (1986) argues that people rather ask other persons for advice
than search through a manual for information. He found, when interviewing ad-
ministrative and clerical personnel, that the major source of information about the
computer systems used were other users. One person in his study expressed that
sharing an office with a person more experienced within a certain area provides
an ideal environment for solving problems related to the area. However, an op-
posite behaviour was identified by Allen (1995), who found that people often turn
to written documentation before asking others because they don’t want to appear
uninformed in front of their colleagues.

Although differences appear to exist in how people tend to prefer personal or
written documentation, these examples illustrate that personal contacts are import-
ant when sharing knowledge with others, and maybe more important than being
able to search some document archive. However, it is not possible to formalise
the actual practices involved when searching for knowledge and how that search is
organized.

Also, making use of information can often be a collaborative activity that needs
to be discussed with colleagues (Ehrlich and Cash 1999). People sometimes need
a confirmation to their solution of a problem or a second opinion about it, again
motivating for supporting communication with others.

Bannon also points out that a common view of a problem facilitates an un-
derstanding and solving of the problem, especially in the case of a novice-expert
conversation (see also Clark 1996, Chapter 1). He argues that face-to-face conver-
sation can provide feedback about the participants’ understanding of the current
dialogue, and the conversation can change to an appropriate level of understanding.

One important side effect of people asking each other questions and discussing
problems with colleagues is that informal communication with others in an organ-
ization sometimes tells more than what is intended. It is not only the question
from the person asking that is answered by the person asked, there is often an
exchange of knowledge and experience included when the question is asked and
answered (Kraut and Streeter 1990). Hence, giving people opportunities to talk to
each other includes much more than solving specific problems, it also adds to the
collected knowledge and experience people have.
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When studying what communication channels people use Allen (1995) found
that people first turn to the channel that is most accessible. When choosing among
several channels to reach a goal, people “will base their decision upon the single
criterion of least average rate of probable work ” (p. 185). In the study, people were
asked to rank each of nine information channels according to accessibility and tech-
nical quality. The nine information channels were literature, vendors, customer,
external sources, technical staff, company research, group discussion, experimenta-
tion, and other division.

Hence, providing means for people to meet and to give the opportunity for
discussions may also lead to more effective problem solving and knowledge sharing
in the organization. Whether or not this is possible to support through computer
applications is the major topic of this thesis.

External contacts

Although colleagues working within the same domain, e.g., people working in the
same project or being part of the same group, appear to be the most important
source of knowledge, also people outside the group are found to be important when
searching for information (Kraut and Streeter 1995). When people are distantly
located and/or not directly working together it is necessary to provide other means
for communication in order to enhance the knowledge and information sharing
between members of the entire organization.

This behaviour was observed in a study of two design teams, one designing a
software support system and one designing an airplane system, where the design
team met to discuss different aspects (Polltrock et al. 2003). During these meetings
the design team presented a specification of the system to be verified by the external
people having the specific knowledge involved in the solution presented in the spe-
cification. This was something commonly done within both design teams, instead
of explicitly asking the external experts questions. These meetings provided means
for the designers to acquire knowledge through the discussions with the external
experts.

When studying communication patterns within an organization Allen (1995)
found that the organizational structure affects the way individuals communicate in
order to find things out. Allen found a difference in how two departments com-
municated within and between sections. One department had a higher degree of
intersectional communication, to a large extent in conjunction with social contact,
than the other department.

Physical proximity and arrangement

The physical proximity in an organization is also important when supporting know-
ledge sharing between members, which was exemplified in both the LTC study by
Anderson and Sharrock (1993) and the S&P study by Fitzpatrick (2003). In a study
of collaboration within a research environment Kraut, Egido, and Galegher (1988)
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found that researchers who have offices next door to each other communicate ap-
proximately twice as much as those whose offices are on the same floor, but located
more distantly. They also argue that although one explanation is that people with
interests in common often are located closely to each other, people are more likely
to get acquainted and identify shared interests if they get the opportunity to meet.
This was likely to occur around the lunch table, in a corridor etc (Kraut, Galegher,
and Egido 1988).

Another example is the study of a print industry conducted by Bowers, Button,
and Sharrock (1995), where the office ecology also supported the administrative
personnel’s and the print operators’ awareness of each other’s work load and avail-
ability.

In an office not using computerised work routines piles of documents, post-
it notes, memos etc on a person’s office desk, in combination with peoples’ local
knowledge of the work routines, facilitated an understanding of how the day’s work
is going (Rouncefield et al. 1994). However, in an organization where a corridor
office is used, where people seldom share offices, where most work is done using a
computer on the office desk, there could be a lack of affordances for seeing, at a
glance, the work activities that people are involved in.

Anderson and Sharrock (1993) point out that when we see, hear and feel things
we do that in a context, “against a background of other things and actions” (p. 146).
Therefore, “our perception is embedded in courses of action which are themselves
patterned, learned and shared” (p. 146). They also argue, from their study of
the use of a financial accounting system, that “organizational knowledge is made
available by the physical arrangement of the desks and people, knowledge of their
allocation to roles within the division of labour and an understanding of the overall
process which is being carried out” (p. 154).

This illustrates that the physical proximity is important when sharing knowledge
and experiences with other persons. It is not only important to be located in offices
nearby but also to get the opportunity to occasionally meet.

Architectural aspects

A number of examples have been given of how the office ecology in its architectural
respect affects interaction and cooperation with others in an organisation. Anderson
and Sharrock (1993) have pointed out how the ecology of the workplace and the
physical arrangement of desks and people affects the visibility of organizational
knowledge. Bowers, Button, and Sharrock (1995) as well as Rouncefield et al.
(1994) have pointed out how the office ecology provides awareness of co-workers’
load and availability and how the day’s work is going. Bannon (1986) as well as
Kraut, Egido, and Galegher (1988) have pointed out that people’s location affects
who they talk to and how problems are solved.

The role of the office ecology regarding facilitating knowledge sharing in organ-
izations has also been recognised within the architectural community. Steen (2000)
points out that there is little knowledge about the “physical-space needs” in differ-
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ent kinds of office work. He argues that this results in a lack of knowledge in the
functionality of a building, i.e., those who construct a building do not know what
they can offer, and those who use the building do not know if the physical-space
conditions are optimal. To find out more about these conditions Steen conducted a
study of a consultancy organization, organized in seven different units and distrib-
uted at five different locations in the Stockholm area, using “snapshot” observations
and questionnaires. Most members of the organization had individual rooms in a
corridor office.

Although there are limitations with a questionnaire study, especially when
studying how people act in different work related situations, the findings from the
study made by Steen give some interesting indications. The findings from his study
suggest that physical proximity is important for cooperation and problem solving in
an organization. Also, it is important to note that people appear to cooperate with
others further away on the same floor, with people on other floors or even further
away. Presence awareness is of course closely related to physical proximity, and
it happened that people spent time on walking around to find out about people’s
presence. In addition to this, people also claimed that they quite often failed in
their attempt to look up a colleague. This indicates that supporting awareness of
others’ availability could be important when supporting knowledge sharing.

Formal and informal sources

There is also a difference between formal and informal “personal” sources of inform-
ation, i.e., including other persons. A formal source can, e.g., be a computer system
help desk while an informal source can be a person not officially having the task
of helping other persons. It is often claimed that the reason that formal sources
often fail in their mission is because the persons working at a formal source do
not know enough about the particular topic and because they often are remotely
located (see, e.g., Bannon 1986). From this point of view, informal sources such
as colleagues are chosen because they are physically available, they are personal
friends, or they are known to be experts on the topic. Investigations show that
people working in software design projects prefer to ask nearby colleagues rather
than using formal information sources (Govindarajulu 2002; Waterson, Clegg, and
Axtell 1997; Eveland et al. 1994). The main reason is that the colleagues better
relate the question to the problem.

Another approach on how to use formal sources is when domain experts are
integrated in a development group. This approach was studied by Gantt and Nardi
(1992) in the use of CAD systems. They found that, in some of the workplaces,
local developers, i.e., domain experts with advanced knowledge of computing, had
been given the official role to help the end users of the CAD system. This indicates
that, even though formal sources of information are available, local experts are still
needed and become informal sources of information.

Another kind of informal source of knowledge is communities, or communities
of practice (Huysman and van Baalen 2001; Wenger 1998; Brown and Duguid 1991;
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Lave and Wenger 1991). A community is a group of people sharing the same
activities and interest for a topic (Star 1992). Communities facilitate members to
share work experience and, thus, better understand it (Scarbrough and Swan 2001).
Communities will be discussed in more detail later in this thesis (see Chapter 3).

The examples given in this section imply that informal sources of knowledge
may be more important for the purpose of knowledge sharing than formal sources.

Reciprocity of favours

Some people argue that sharing knowledge in an organization may be combined
with a reciprocity of favours, i.e., “I’ll help you only if you help me”, or limitations
because of face saving reasons, i.e., “if I ask this question then everybody will know
that I don’t know this”. Kraut and Streeter (1990) found it difficult to understand
why people in an organization would help colleagues randomly without some kind
of reward system. They argue that responding to a person’s question would only
take away valuable time from work. Having this approach to work may cause
problems for the organization, unless it is an organization without a global goal that
everybody is working on. As mentioned above, Allen (1995), on the other hand,
found that the engineers in his study often used documentation before turning to
another person. Allen found that the respondents did this consciously because they
did not want to appear naive or uninformed when contacting other colleagues. This
approach appears to be less damaging for the organization. It may even be good
that the employees first turn to documentation, but if necessary they will also turn
to other persons.

Other reasons for not wanting to share one’s knowledge with others is because
people want to get credit for the expertise knowledge they have, e.g., through
reaching higher up in their career. This behaviour was found at a management
consultancy firm (Alpha) studied by Orlikowski (1992).

These reasons for not sharing knowledge with others probably depend on the
culture of both the country and the company. This is also a topic that is discussed in
research about communities. In a community people are typically freely giving help
to and sharing knowledge with others, and there exists a common understanding
of mutual trust and reciprocity (Huysman and van Baalen 2001).

Organizational trust

The organizational trust plays a central role for the sharing of information among
persons in the organization (Davenport and Prusak 1998; Bannon 1986). In a
field study of an organization within the U.K.’s central government a number of
applications were introduced to support the process of monthly reporting. However,
it was found that members of the organization did not use the applications in an
appropriate way, thereby leading to only partial gains when producing the monthly
report (Bowers 1994). Therefore, the managers changed the reporting procedure
to having each member of the organization report activities when they occurred,
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instead of once a month. This was perceived as a lack of trust in how the members
spent their time, and the members, therefore, refused to use the procedure. People
must feel that they can trust the organization and that they will be rewarded when
sharing their knowledge with others.

2.9 Discussion

Different kinds of technical support for knowledge sharing have been discussed, as
well as problems related to such systems and problems of CSCW systems in general.
Also, three different kinds of work place studies have been discussed, one focusing
on identifying categories of people’s behaviour (McDonald and Ackerman 1998),
one focusing on the visualisation of people’s activities in order to get the work done
(Anderson and Sharrock 1993), and one focusing on different processes for finding
things out (Fitzpatrick 2003). Based on the problems identified with organizational
knowledge systems, and on the findings in the different studies, some social aspects
affecting how knowledge may be shared in an organization have been discussed, e.g.,
asking others, external contacts, physical proximity and arrangement, architectural
aspects, formal and informal sources, reciprocity of favours, and organizational
trust.

Based on the research questions described in Chapter 1 some interesting remarks
about the findings reported in this chapter will be discussed next.

What actions do people take as they try to find things out?

The workplace studies have described a number of different actions that people
take as they try to find things out. McDonald and Ackerman report on two kinds
of main actions, i.e., 1) identifying a number of people to ask, and 2) selecting
the most suitable person. McDonald and Ackerman also report on a number of
criteria used when selecting who to ask, i.e., 1) organizational criteria such as asking
local persons, asking people in other departments, and asking experts, 2) workload,
and 3) performance. We have also seen other examples of how people value not
only local persons, but also persons from other departments, or even outside the
company (see, e.g., Kraut and Streeter 1995; Bannon 1986). However, are these
kinds of behaviours as predictable as McDonald and Ackerman claim? The ordering
of these behaviours have been criticized by Groth and Bowers (2001), and needs to
be further investigated. It is also interesting to further investigate how consciously
people select who to ask in different situations.

Fitzpatrick, on the other hand, focus on the actions that people take when they
try to find out about other person’s skills and expertise. She found that people
1) find out through organizational written documentation and personal present-
ations during meetings, 2) find out by overhearing conversations or by snooping,
3) find out about specific work activities like projects through meetings or written
documentation, and 4) find out about what people are like through social activities
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and breaks. Here, we can see that social interaction with other persons, availabil-
ity of formal organizational written documentation, and the physical arrangement
affect how people happen to find things out. The actions taken to find things out
described by Fitzpatrick includes both actions that people actively take in order to
find things out, e.g., looking in written documentation, and actions that continu-
ously support people’s knowledge of others’ skills and experiences, e.g., attending
a meeting where a new employee presents her or his background.

How does the situation affect the way a person searches for knowledge?

Fitzpatrick report that finding things out is a more accidental than intentional
process, which, in some way, contradicts the findings from MSC made by McDonald
and Ackerman, who emphasise a preferred ordering in the process of finding things
out. Also, the work by “garment technologists” (Pycock and Bowers 1996), where
people tend to ask nearby colleagues about which “old” garment specification to
use as a template for a new one, indicates that who happens to be around at the
moment also affects how the problem is approached. This situatedness of people’s
deployment of methods to find things out has also been emphasised by Ackerman
and Halverson (1998). It appears that the situation in which a problem occurs also
affects what actions that are taken, i.e., who is asked or what written documentation
is searched for, in order to solve a problem.

The LTC study by Anderson and Sharrock (1993), as well as other examples
given above, have shown how the physical arrangement of the office space affects
people’s knowledge about how a project activity is performed, thereby facilitating
the process of knowing who to ask.

What tools do people use in order to facilitate knowledge sharing?

Apart from using written documentation as reported by McDonald and Ackerman
(1998) and Fitzpatrick (2003), none of the work place studies report of any tools
or technologies that people use in order to facilitate knowledge sharing. Instead, a
number of proposed organizational knowledge systems have been discussed. These
organizational knowledge systems have focused on written documentation, but also
on facilitating personal interaction between people. Fitzpatrick found that written
documentation such as CV-information, meeting schedules, to-do lists, were used
not only to find out “in the large” about who knows what and who is working
with what, but also to find out in more detail about activities people are involved
in. The work by “garment technologists” (Pycock and Bowers 1996) also shows
that searching in an organizational common information space for information or
knowledge works in conjunction with the person’s skills and experiences. In all, this
indicates that written information is important when supporting knowledge sharing,
but also that organizational knowledge systems, as those described above, may
have the wrong focus. What information should be included in an organizational
knowledge system apparently needs to be carefully considered.
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There appear to be quite few organizational knowledge systems that support
people in finding things out that actually work in practice. There are probably
more examples than the Eureka system that do work in practice, but it is obvi-
ous that there are less stories that work in practice than do not. Why is this so?
What is wrong with the attempts made? Many reasons why these kinds of sys-
tems do not work in practice can probably be found among the problems reported
with organizational knowledge systems, such as that the benefits do not exceed
the effort of supplying information to the system, the information stored does not
provide enough context, the system may be too complex to use, and so on. There
also appears to be a lack of evaluations made of such systems. Few organizational
knowledge systems have been evaluated in real practice, and some have been evalu-
ated regarding certain features. Without more evaluation of these kinds of systems
it is difficult to tell why such systems may not work in practice.

It is clear that designing and implementing an organizational knowledge system
that supports knowledge sharing in an organization is a complex task. Although
several studies of knowledge sharing in real work place situations have been con-
ducted it appears to be difficult to come to any conclusion about how such a system
should be designed.

Can ethnographic style field studies give information about how to support
knowledge sharing through computer applications? McDonald and Ackerman (1998)
suggest a classification and ordering of activities resulting from their field study of
MSC to serve as a base for a system design, the ER system (McDonald and Ack-
erman 2000). However, how do we know that people at MSC would use the ER
system at all? Why would they turn to a computer application where they have
to enter quite a large amount of information that, through heavy pre-processing,
generates a list of who they should ask, instead of turning to the person next door
for advice about the problem. Maybe it is the case that people usually know who
to ask, or at least have some idea, (at least if they are not recently employed) and,
therefore, will not need a system like ER. But then, what kinds of support do they
need?

Based on the discussion in this chapter a fourth research question is introduced:

What technologies can be used to facilitate knowledge sharing?

In the next chapter a number of different technologies that could be useful for
knowledge sharing will be discussed as an attempt to answer this question.



Chapter 3

Alternative approaches to
organizational knowledge systems

I bought this smart phone and now I can have all my construction draw-
ings in the phone when I’m out on the field, instead of carrying a bunch
of paper drawings.

an architect working as a consultant

3.1 Introduction

In the previous chapter, examples of organizational knowledge systems with a focus
on storing information and facilitating contacts between people have been discussed.
We have also pointed out a number of problems related to such systems as well as
to CSCW-systems in general, e.g., the rapidly growing amount of information, and
the effort of supplying information to the system exceeding the benefit. Three
workplace studies were described in detail, and a number of other examples were
given of how different social aspects affect how knowledge can be shared in an or-
ganization. We could see that organizational knowledge systems have a focus that
cause a number of problems that can be difficult to deal with. Written documenta-
tion is useful in many situations, as was shown by, for example, Fitzpatrick (2003)
and Pycock and Bowers (1996), but how it is used, and the type of information to
include needs to be carefully considered. There exist techniques within information
management, e.g., using metadata or ontologies, that could prove to be useful for
this purpose.

The workplace studies discussed in the previous chapters have reported a num-
ber of different activities that people engage in when they find things out. McDon-
ald and Ackerman (1998) claim that the selection of who to ask depends on domain
knowledge, people’s workload, and organizational boundaries. Fitzpatrick claims
that people find out about others’ activities, skills and experiences from, for ex-
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ample, written organizational and project documentation, from presentations dur-
ing meetings, and from overhearing conversations. It appears, in contrast to what
McDonald and Ackerman suggest, that the activities does not follow any order.
Hence, supporting people in knowing about others’ domain knowledge, workload,
activities, skills and experiences would be an alternative approach to supporting
knowledge exchange. Alternative approaches like awareness systems, or support-
ing the establishment of communities of practice, could prove to be useful for this
purpose.

A third finding from the previous chapter is that social interaction is an im-
portant aspect when considering supporting knowledge sharing. Today, many work
places are characterised by mobile work. People attend meetings at different loca-
tions within the office building, or they attend meetings at other physical locations.
Indeed, they may not spend a full working day in their office. This indicates that it
could be interesting to look at technologies supporting mobile communication and
at technologies locating people’s presence in the office.

Supporting knowledge sharing in an organization does not necessarily implicate
a focus on organizational knowledge systems. As opposed to the three generations
of organizational knowledge systems discussed in the previous chapter, an example
of using alternative approaches is the MILK system (Agostini et al. 2003; Boselli,
Dondi, and De Paoli 2003), which collects and organizes information sources based
on documents and projects. Metadata is used to structure and organize the inform-
ation stored. The MILK system also contains profiles about different elements, i.e.,
people, documents, projects and communities, as well as information about which
project group and communities of interests people belong to. Agostini et al. (2003,
p. 251) argue that the MILK system focuses on sharing distributed knowledge,
communication between people located in different places, making tacit as well as
explicit knowledge accessible for members of the organization, and making docu-
mentation available when needed. This is, according to the authors, accomplished
through comparing objects in the MILK system in order to compute various rela-
tionships, as well as members’ profiles. Users can interact with the MILK system
from their personal computer, from their cellular phones or PDAs, as well as from
meeting rooms equipped with technologies like a wall screen or an interactive screen.

The MILK system is based on a study of a consultancy firm, where Agostini
et al. found that one of the project managers, with a highly mobile working situ-
ation, accessed different information sources using the mobile phone and laptop to
communicate through SMS and e-mail. Agostini et al. also found that while on
the move the project manager had a constant need for organizational information
as well as giving information to members of projects he was responsible for. From
this perspective, Agostini et al. suggest that organizations like the one they studied
would benefit from a knowledge management system that “captures, organizes and
makes available knowledge to team members” (p. 251). Yet another aspect pointed
out by Agostini et al. is that a great proportion of mobile workers reduces the
informal sharing of information, i.e., information shared during informal meetings
that cannot be stored in any global information system.
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In the MILK system several alternative approaches that indirectly could support
knowledge sharing in organizations is used, and others exist as well. Interests in
areas involving networks of people, e.g, social networks or communities of practice,
have increased during the last decade. In the next section these kinds of networks
are discussed in relation to supporting knowledge sharing in organizations. Another
area that has been given increased attention during the last decade is awareness,
which is a rather broad and not well defined area, but which may become useful
for the purpose of knowledge sharing. The subsequent section therefore includes
a discussion about awareness and technical possibilities to support awareness in-
formation. Since much of ordinary office work today includes a large amount of
mobile work, technical support for awareness applications directs us to the area of
mobile computing which is discussed hereafter. The chapter is ended by a discus-
sion about how information, already stored for other purposes, can be structured
and reused for the purpose of knowledge sharing. These alternative approaches to
organizational knowledge systems are quite different in character, but they all play
an important role when supporting knowledge sharing. Some of them have a more
social character, i.e., social networks, communities of practice, and to some extent
awareness, while others have a more technical character, i.e., mobile computing,
information management, and awareness systems.

3.2 Networks

Networks among people are an important factor for sharing of knowledge. Knowing
about others’ interests, competencies, skills, activities, etc., facilitates for people to
decide who to ask when they encounter a problem. However, a number of different
kinds of networks exists, e.g., social networks and communities of practice, emerging
from both social and work practice.

Social networks

Social networks play an important role in the process of finding things out. The
larger a person’s social network the more likely it is that he or she can find another
person that either can help out with the problem or direct to another person who
can. A person with a large social network (in many cases a manager who typically
has a longer work experience within the organization) usually serves as an “expertise
concierge” (McDonald and Ackerman 1998) or “technological gatekeeper” (Allen
1995) or “information broker” (Fitzpatrick 2003), as discussed in Chapter 2. The
impact social networks have on knowledge sharing is large and the topic deserves
attention.

Interest in social networks has increased since the beginning of the 1990s. Apart
from supporting social networks through social activities, a number of attempts to
formalise social networks have been made, starting with the “six degrees” friendship
website in the 1990s, moving on to using mailing lists and logging e-mail traffic, e.g.,
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the TG LiveJournal Browser1. Other attempts rely on substantial user participa-
tion, e.g., Friendster2, and Ryze3. These kinds of computer based social networks
have similarities with personal home pages in that they rely on users’ interests in
supplying information about themselves (cf. Groth 1998).

An interesting complication in such systems where users can create relations to
others that they know is that the suggested relations may not be reversible. For
example, if a person is part of a computer based social network and another person
wants to create a relationship telling that they are friends, how does this person act
if he or she does not know this other person? If rejecting the relationship he or she
might feel rude, and if accepting it he or she might feel uncomfortable because of a
misleading relationship. Another complication may be that in real life people can
refer to others and this can be used as an introduction when contacting the person
referred to. Will this be possible if the referral is made in a computer based social
network, e.g., “I saw that you are a friend of X and that you know about Y ...”?

There have also been suggestions that attempt to collect and formalise social
networks to be incorporated into groupware systems, for example, a system recom-
mending experts (McDonald 2003). This approach appears to involve many of the
problems identified with organizational knowledge systems reported in the previ-
ous chapter. If social networks can be collected, formalised and used in groupware
systems, then how they should be used needs careful consideration.

Another practical example of using social networks to support cooperation is
given by Fisher and Dourish (2004). They use social networks to support awareness
of past activities with other persons by suggesting an application logging e-mail con-
tacts with other persons. Fisher and Dourish found that the patterns of contacts
in a person’s e-mail communication is closely related to the activities performed.
In their work, Fisher and Dourish use social networks “as a mechanism for discov-
ering and understanding group structure” (p. 553) in combination with temporal
structures.

The concept of social networks originates from the area of network analysis, a de-
scriptive and analytical discipline. A network is “generally defined as a specific type
of relation linking a defined set of persons, objects, or events” (Mitchell (1969) cited
by Knoke and Kuklinski (1983)). The definition does not include only persons but
also objects and events, or anything that can be included in a relationship. Social
networks, on the other hand, are represented by a set of persons and relationships
in between them. Relationships can be of any kind, e.g., friendship, co-working,
or just sharing of information (Garton, Haythornthwaite, and Wellman 1999). The
“social” part in the definition of social networks implies that the network includes
only persons. There is also a concept called computer supported social networks
(Wellman 2001; Wellman et al. 1996), which only includes relationships supported
through computer environments, e.g., chat, news, and e-mail.

1http://www.touchgraph.com/TG_LJ_Browser.html, visited 21st of April 2004
2http://www.friendster.com/index.jsp, visited 21st of April, 2004
3http://new.ryze.com, visited 21st of April, 2004
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Social networks also involve interaction among people. Communication, espe-
cially computer mediated communication, plays an important role (Wellman, Boase,
and Chen 2002). Also the awareness about others’ activities and availability plays
an important role in social networks, at least regarding relationships local within
an organization. Knowing about others’ interests, and how to communicate with
others, may also support the establishment of social networks (Groth 2003). The
amount of relationships in a social network plays an important role when finding
things out. Also, the kind of relationship plays an important role in this regard.
A relationship can be everything from a chat acquaintance to a childhood friend-
ship. Which relation implicates more knowledge about the skills and abilities of
the person?

In Chapters 1 and 2 four “finding out” processes identified by Fitzpatrick (2003)
were discussed: finding out in the large, finding out in the small, finding out what
people know, and finding out what people are like. Supporting these processes
indirectly supports people in finding out about others, thereby extending their
social network. This kind of social process of extending one’s social network is
appealing.

The complexity of social networks is obvious when they are used as a tool for
analysis. Analysing social networks involves several activities: describing in detail
the relations in a network, identifying prominent patterns in the networks, tracing
the flow of information and other major resources, and discovering what effects
the networks have on people and the organization (Garton, Haythornthwaite, and
Wellman 1999). A network analyst usually focuses on parts of a social network
in order to limit the otherwise overwhelming amount of data. Analysing social
networks could be used, in combination with other methods, when analysing the
introduction of a computer support for finding things out. Comparing two analyses,
one before the introduction and one after, to discover possible differences, especially
in the relationships, could be one way to measure whether or not the computer
support for knowledge sharing has been successful or not.

Despite the difficulties associated with social networks, computer based applica-
tions focusing on social networks, e.g., using e-mail communication or co-authorship
to identify personal relationships, may still prove to be useful. Applications sup-
porting people in knowing about others’, for example, domain knowledge, workload,
activities, skills and experiences, may also enhance knowledge sharing in an organ-
ization (cf. Fitzpatrick 2003; McDonald and Ackerman 1998).

Social networks are strongly related to communities. Without social networks,
computer supported or not, we would not have any communities.

Communities

The concept of “community” is today widely debated in the research literature (see,
e.g., Bogdan 2003; Huysman and van Baalen 2001; Wenger 1998; Wenger 1996;
Brown and Duguid 1991; Lave and Wenger 1991). Communities are one kind of
informal sources of knowledge that lately have been recognised as important in the
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area of knowledge management. A community is a group of people sharing the same
activities and interest in a topic (Star 1992). Communities facilitate for members
to share work experience and, thus, better understand it (Scarbrough and Swan
2001).

Communities of practice “are groups of people who share a concern, a set of
problems, or a passion about a topic, and who deepen their knowledge and ex-
pertise in this area by interacting on an ongoing basis” (Wenger, McDermott, and
Snyder 2002, p. 4). They usually involve some kind of learning activity. Origin-
ally, communities of practice was seen as a constellation for apprenticeship. People
in communities of practice share experiences and knowledge with each other, and
discuss problems that they may have encountered during work. Learning from
others in the community requires more than information, it also involves practice.
Communication only involving information, leaving out practice, is almost unus-
able (Brown and Duguid 2000b). Brown and Duguid (referring to Ryle 1949) also
point out that learning about involves knowing how, and that learning how involves
practice.

Communities of practice are integrated in our daily lives, but they are informal
and pervasive in character which usually keep them out of focus (Wenger 1998).
They may have either large amount of members or few, they may be either short
or long in duration, collocated or distributed, and homogeneous or heterogeneous
(Wenger, McDermott, and Snyder 2002). Knowing about these variations may
help identify existing communities of practice. Wenger, McDermott, and Snyder
also point out that a community of practice is a combination of a domain of know-
ledge, a community of people with an interest in the domain, and shared practices
concerning the domain. The authors argue that when these three elements function
well together, then they “make a community of practice an ideal knowledge struc-
ture—a social structure that can assume responsibility for developing and sharing
knowledge” (p. 29). They also argue that being aware of how these three elements
function also indicates what to focus on in order to cultivate the community of
practice.

Wenger and Snyder (2000) discuss the advantages with communities of practice,
formal work groups, project teams, and informal networks, and how they comple-
ment each other (p. 142). The purpose of a community of practice is to build
and share knowledge and experiences and to develop the members’ capabilities.
Formal work groups, on the other hand, are usually supposed to develop some kind
of product or service. The purpose of a project team is to accomplish a specified
task. Informal networks collect and pass on business information. Members of a
community of practice have decided themselves if they should join the community
or not. Members of formal work groups and project teams, on the other hand,
are selected by the management. Informal networks usually consist of friends or
acquaintances from work. A community of practice is typically run by passion,
commitment, and identification with the group’s expertise (cf. Bogdan 2003). A
formal work group and a project team are typically run by some kind of require-
ments or milestones and goals. Mutual needs holds informal networks together.
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A community of practice can go on and on, as long as the group members find
an interest in managing the group. Similarly, an informal network lasts as long as
people feel they have reason to contact each other. Formal work groups and project
teams may be rearranged in a re-organization or when the project or work task has
been completed.

Scarbrough and Swan (2001) argue that barriers that usually exist in a work
organization are lowered in a community. Huysman and van Baalen (2001) give
several reasons why communities differ from formal groups:

• the formation of a community can change, while the composition of formal
groups usually is fixed,

• in communities, learning and working processes occur as collaborative activ-
ities that coincide with each other, and are difficult to manage, which results
in “situated knowledge”, i.e., knowledge contained in situations and activities
(Lave and Wenger 1991),

• communities are driven by value and a shared interest among the members,
i.e., the existence of a community depends on the individual members, which,
in turn, makes them difficult to manage.

A community must be created in a bottom-up way, as opposed to formal teams
that often are created in a top-down way (Huysman and van Baalen 2001; Scar-
brough and Swan 2001). Huysman and van Baalen also argue that there are some
negative aspects about communities. There may be negative consequences for their
surroundings, it might not always be positive to be part of a community, and the
behaviour of a community may be difficult to change. Huysman and van Baalen
also argue that “friendly” competition in a community is necessary for the group to
function, but that the word community does imply cooperation without competi-
tion.

Another effect of communities is that while people change positions or work
tasks they may also change communities, resulting in an understanding of com-
munities that they are involved in and that they have been involved in. This, in
turn, supports the creation of networks within the organization, because these per-
sons may serve as translators or mediators between two communities (Brown and
Duguid 2001). According to Brown and Duguid these informal networks are far
more important than the formal ones regarding learning about practices within an
organization. Brown and Duguid also argue that there exists a number of “bound-
ary objects” between such communities, e.g., shared documents, tools, and business
processes, that may record or signal changes in a community.

Wenger and Snyder (2000) argue that communities of practice can add value
to organizations in that they, among others, solve problems quickly, transfer best
practices, develop professional skills, and in that they help companies recruit and
retain talent.
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Adding all this value to an organization makes one curious about how it is
possible to support the creation of communities of practice. Wenger and Snyder
give three recommendations of what managers should do to get communities started
and sustained over time (p. 144): 1) identify potential communities, by interviewing
people to find potential candidates, and their domains, 2) provide the infrastructure
to integrate the communities in the business, and 3) use non-traditional methods
to assess the value by capturing stories from the communities.

It is not difficult to see that management can play an important role in the form-
ation of communities of practice in an organizational setting. Supporting members
to freely share their knowledge, and avoiding to use knowledge as a competitive
asset appear to be a main key for success.

Scarbrough and Swan (2001) use the term “knowledge community” as a form-
ation of a team consisting of people from different communities about the same
topic, with the purpose of solving a problem related to the topic. They give the
example of a team given the task of reducing the lead time for cataract surgery
in a UK hospital. The team consisted of a nurse and an administrator from the
hospital, general practitioners, and a set of optometrists. The team succeeded in
cutting the costs and lead time for cataract surgery because they were able to get
an understanding for each other’s work activities. The optometrists were given
the responsibility to set the diagnose of cataract, and directly referring a person
for surgery at the hospital. According to Scarbrough and Swan this would have
been difficult to accomplish without the knowledge community. Erickson and Kel-
logg (2003) also use the term “knowledge community”, but in a slightly different
way. They refer to a “knowledge community” as a group of people communicating
through some kind of computer based technology, e.g., through MUD systems or
mailing lists.

Communities of practice definitely play an important role when it comes to fa-
cilitating knowledge sharing in an organization. Participating in a community may
positively influence job skills and the productivity within work, as well as giving an
opportunity for knowledge sharing and cooperation with others in the community
(Millen and Fontaine 2003). Results from studies of existing communities of prac-
tice show that people feel that they have a better understanding of what other
people in the organization are doing and that they have an increased level of trust
(Millen, Fontaine, and Muller 2002) (cf. Fitzpatrick 2003). Communities should
not only be recognised, supported and created, but also supported in spending time
and money on taking care of what they “produce” in knowledge and information.
Here, management plays an important role, as in the case with the knowledge com-
munity described above. Distributing information about people and activities in
an organization may also be important when helping people to form communities.

It is quite clear that communities of practice do more than support sharing of
knowledge. Communities of practice have an agenda to create and refine knowledge.
Focusing on supporting sharing of knowledge does not necessarily imply a focus
on communities of practice. However, supporting knowledge sharing through other
means may, in turn, support the creation and cultivation of communities of practice.
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Networks of practice

Focusing on knowledge sharing in organizations Teigland (2003) uses the concept
of “network of practice” which is defined as “a set of individuals connected together
through social relationships that emerge as individuals interact on task-related mat-
ters when conducting their work” (p. 4). In other words, networks of practice
involve both communities of practice and social networks as long as the relations
involve some kind of practice related to work. Hence, networks of practice are a
subset of emergent networks, such as communities of practice, which in turn are a
subset of all kinds of networks.

In her studies of the relationships between participation and performance in
networks of practice Teigland found that the strong ties in communities of practice
contribute to the efficiency of the performances conducted by the members, but that
the redundancy of the knowledge members of the community have has an impact on
the creativity of the performance (pp. 209–210). The more diverse the competencies
are that reside within the community of practice, the more creative is performance.
She also found indications of knowledge of more universal character, e.g., practice
knowledge such as software programming, affecting the dynamics of networks of
practice (p. 210). A third finding made by Teigland was that norms of reciprocity
and trust differ in various kinds of networks of practice (p. 211). A relationship
was identified between external knowledge sharing and people participating in non-
organizational bound networks of practice, but not if they only used internet based
communication channels. Teigland argues that this can be due to the fact that
people in the electronic networks of practice have not met face-to-face and that their
contacts are more anonymous and thereby having less social influence. Teigland
also found indications of trust and reciprocity being easier to build and achieve in
organizational bound networks of practice than external ones (p. 211). She argues
that this may be due to the organizational ties that exist within internal networks
of practice.

In all, networks, whether social networks, communities of practice, or net-
works of practice, provide an interesting approach to supporting knowledge sharing.
Within the social networks area a number of applications have been suggested to
support knowledge sharing, and within the communities of practice area a num-
ber of examples have been given of how such constellations can support knowledge
sharing. The enhanced awareness of others’ activities, skills and experiences that
networks contribute to may affect the activities people take in order to find things
out.

3.3 Awareness

From the discussion in the previous section it has been indicated that networks, e.g,
social networks, communities of practice, or networks of practice, not only provide
an enhanced awareness of others’ activities and skills, but also how such constella-
tions may benefit from awareness information in general. In the previous chapter
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we have also seen that people prefer to ask others before turning to documented
sources as they find things out when they encounter a problem, indicating that a
focus on social interaction and awareness of others’ availability could be suitable
for effective knowledge sharing. This calls for a closer look at awareness systems as
an alternative approach to supporting knowledge sharing in organizations.

The concept of awareness has been widely debated within the CSCW area.
Dourish and Belotti (1992, p. 107) describe awareness as “an understanding of the
activities of others, which provides a context for your own activities”. The concept
of awareness involves “knowing who is ‘around’, what activities are occurring, who
is talking with whom; it provides a view of one another in the daily work” (Dourish
and Bly 1992, p. 541). Further on, Dourish and Bly argue that awareness “may
lead to informal interactions, spontaneous connections, and the development of
shared cultures” (p. 541), which are all important aspects in supporting cooperation
between groups, especially distributed ones.

Before turning to a more thorough discussion about the concept of awareness
we will first focus on different kinds of awareness systems: video based systems, no-
tification based systems, communication systems, community awareness systems,
awareness frameworks, and sensor based applications. In particular, the three sys-
tems Portholes, Elvin, and Babble, are described in more detail. This discussion
is followed by a a general discussion about the concept of awareness. After that, a
discussion about privacy aspects and how to manage interruptions is given.

Awareness systems

The interest in awareness has emerged during the last decade, and can now be said
to have a central role within the CSCW community. A number of different kinds
of awareness applications have been developed during the years:

video based systems One group of awareness systems is video based systems.
Video based applications are quite interesting for the purpose of knowledge
sharing, especially in organizations where people work in different locations.
Such systems may enhance the feeling of “being in the office” even though
being distantly located. They also provide means for directing attention to
an object, which may be of relevance in a knowledge sharing situation.

One example of a video based awareness system is the RAVE system (Chalmers
1994; Bellotti and Sellen 1993; Gaver et al. 1992), which is “a ‘media space’—
a computer-controlled network of audio-video equipment used to support
collaboration—which shares features with systems being developed elsewhere”
(Gaver et al. 1992, p. 27). RAVE was designed for local use, and can only
connect to one node at a time. Portholes, which is another video based system
(described in more detail below), is an application that uses the RAVE infra-
structure (Gaver et al. 1992). Portholes is based on the Polyscope prototype
that was designed to distribute images from the offices using the prototype
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every five minutes (Borning and Travers 1991). Portholes extends the Poly-
scope prototype in that it could be used between the two physically distributed
offices of EuroPARC and PARC.

notification based systems Another group of awareness systems is notification
based systems. To support different ways for people to communicate with each
other, using different kinds of technology, are also of interest when supporting
knowledge sharing in an organization. Carroll et al. (2003, p. 605) claim that
notification systems typically support awareness information about “presence,
tasks and actions of collaborators”, but lack awareness information about “per-
sistent and complex activities”. One example of a notification system is the
Khronika system, a system that uses the RAVE infrastructure, which is an
event notification service supporting “selective awareness of planned and elec-
tronic events” (Gaver et al. 1992, p. 31), and is related to on-line calendar
systems (Gaver et al. 1992; Lövstrand 1991). Zephyr, a synchronous mes-
saging system developed at MIT (DellaFera et al. 1988), is a second example
of a notification system. Zephyr provides methods to find and communicate
with other persons in a distributed environment. A third example of a noti-
fication based system is Elvin (described in more detail below), a messaging
system for distributed environments.

communication systems A third group of awareness systems, closely related to
notification based systems, is communication systems such as chat systems.
One example of a communication system is Babble (Bradner, Kellogg, and
Erickson 1999), a chat system providing both synchronous and asynchron-
ous communication between users (described in more detail below). Similar
to chat systems is ICQ, an instant messaging system, which also includes
facilities for knowing when others are logged on to the ICQ system.

As mentioned above, not only knowing who knows is important when finding
things out in order to solve a problem, but also to be able to communicate
with others. This can be accomplished through either short notifications,
longer chats, e-mail, sms, telephone calls, or face-to-face communications.
Which communication system is used depends on, among others, the persons
involved, on the distance at the moment, on the availability of systems, and
on the character of the problem. It is difficult to argue in general that a
notification system is preferred before a chat system, or an e-mail system.
The choice of communication system may depend on the character of the
work, i.e., if it is important to be able to communicate with several persons
at a time, then chat systems only supporting one-to-one communication may
be less useful.

It is also important to have in mind that awareness information is not only
provided through technology. Regular chats among participants, telling stor-
ies about incidents that has happened, physical proximity and social settings,
and so on, also provides awareness information. A conclusion Brown and
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Duguid (2000b) make from the Eureka project is that “chat continuously but
almost interceptibly adjusts a group’s collective knowledge and individual
members’ awareness of each other” (p. 103).

community awareness systems Community awareness appears to be another
buzzword connected to awareness applications. Community awareness sys-
tems are a kind of recommendation systems, facilitating knowledge sharing
among people with similar interests and experiences. “Communityware” is of-
ten referred to as software that allows a large decentralised group of people to
form communities, share preferences and knowledge and perform social activ-
ities (Ishida 1997). One such “communityware” system (PalmGuide), presen-
ted by Sumi and Mase (2002), consists of a hand held device guiding people
through an exhibition, and two applications (Semantic Map and AgentSalon)
to increase the level of “community awareness”. The system aims at support-
ing people visiting exhibitions to find what is interesting for them, and to
identify other visitors that they have shared interests with. Using PalmGuide
the user can browse “dates, sessions, individual exhibits, and their abstracts
and exhibitors” (p. 130). Based on a personal profile entered by the user
PalmGuide can supply the user with recommendations of interesting parts of
the exhibition. The personal profile is also used to identify other visitors of
the exhibition having shared interests. These matches can be used to guide
the user to parts of the exhibition that the matched visitors have rated highly,
or to initiate personal contact with the matched visitors. The Semantic Map
can be used either on the information kiosks in the exhibition or through
the internet. Semantic Map presents a graph of a community network that
should help visitors to browse the information space of the exhibition. The
nodes in the graph represent visitors, exhibitors, and exhibits. The con-
nections between visitors and exhibits represents the “degree of attachment”.
AgentSalon is a chat system that supports visitors of the exhibition to share
their knowledge with other visitors. In AgentSalon, built as an information
kiosk at the exhibition site, personal guide agents (representing visitors) in
Palm Guide are visualised as animated characters. The agents detects similar
as well as different parts of the personal information they carry. Based on
what the agents detect they plan and initiate conversations with the user of
AgentSalon.

The PalmGuide system provides an interesting approach for matching people
with similar interests, and guide people through an exhibition, but can it be
useful in a broader context? It also provides an interesting presentation of
people’s relation to other persons as well as artefacts. Still, it relies on a user
profile being entered which may be connected to a number of problems. First,
the user may not have or take the time to enter such a profile. Also, in the
case of exhibitions, where the system may only be used for one or a few days,
people may feel less reluctant in doing this, as opposed to situations where
the systems could be used regularly. In such cases the information entered
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would also need to be regularly updated. However, it is interesting to play
with the idea to use a system like this in a large distributed organization,
where people don’t know other members working in other locations. What
could a system like PalmGuide contribute with in these kinds of settings?

awareness frameworks Also, a number of frameworks for awareness applications
have been proposed. One example is the Aether Model (Şandor, Bogdan,
and Bowers 1997), based on the Spatial Model of Interaction (Benford and
Greenhalg 1997; Rodden 1996; Greenhalg 1995; Benford et al. 1994), which is
“a generic model for supporting awareness in cooperative systems” (Şandor,
Bogdan, and Bowers 1997, p. 221). In cooperative systems (e.g., collaborative
virtual environments) objects have different levels of awareness to each other.
These awareness levels can be computed using the Aether Model as a frame-
work. Applications can be built using the Aether awareness engine plat-
form. Another example of an awareness model is MoMA based on a so called
reaction-diffusion metaphor (Simone and Bandini 2002; Simone and Bandini
1997). MoMA is a non-hierarchical, multi-layered, self-contained model of
awareness. A third example of an awareness framework is the AREA Aware-
ness Model (Fuchs 1999, p. 65), which “is an attempt to provide an awareness
infrastructure component for collaborative environments”. AREA is a noti-
fication service that can be used both synchronously and asynchronously by
other applications to distribute awareness information.

It would be possible to use, for example, the Aether Model as a framework
for an awareness engine in a system facilitating relations between people based
on their awareness of each other’s interests. An object in such a network could
represent, for example, persons, documents, projects. The awareness level
between objects could be computed based on how closely they are related
to each other regarding people’s interests and document and project content.
Based on these computations a graph including the objects and their relations
could be presented to be used to find other persons or artefacts when finding
things out.

sensor based applications As discussed in Chapter 2, groupware applications
may fail because they place extra work load on the users. An example given
is calendar applications where the users themselves provide information about
their availability and activities. An alternative to letting people enter inform-
ation by themselves in such systems is to use, for example, sensor technology
that automatically can capture information of relevance (Bogdan and Sun-
dblad 1998). Sensors and similar technologies will be further discussed in
Section 3.4.

One kind of sensor based applications is location systems which use, for ex-
ample, active badges (a normal badge equipped with some kind of sensor
technology) to provide information about others’ whereabouts in the office
(Harper 1992; Want and Hopper 1992; Pier 1991). Similar location detection
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systems have been developed using other techniques, e.g., TRIP based on
vision (López de Ipiña, Mendonça, and Hopper 2002). Harper made, in the
beginning of the nineties, a study of the use of active badges in two smaller
research laboratories. In the first lab the use of active badges as means for
finding persons was not accepted by some of the researchers. In the second
lab, on the other hand, the use of active badges was accepted by all employ-
ees. In both labs people felt the informal pressure of using the badges, but
for different reasons. In the first lab the pressure was due to reasons like “not
wanting to rock the boat”, i.e., don’t change my ways of working, while the
reason in the second lab was “I get the benefits from wearing a badge so I
will wear the badge to give others the same benefits” (p. 332). Reasons given
for the differences in accepting the use of active badges were, first, that the
badges were introduced by the management in the second lab, while it was
not in the first lab, and, second, that research is conducted in a way of “do
what you find interesting” in the first lab, while it was more organised in the
second lab. Harper found that not only administrative personnel found the
active badges useful, but also some of the researchers, especially from the
second laboratory. Since the active badges system was developed a number
of location detection systems have been developed within the field of mobile
computing, which is further described below.

As seen above, a number of awareness systems have been proposed, i.e., video
based systems, notification based systems, communication systems, community
awareness systems, awareness frameworks, and sensor based applications. Aware-
ness applications in general could be a suitable technique to focus on in order to
support knowledge sharing. The discussions in the previous chapter indicate that
being more aware of others’ activities, availability, skills, experiences, etc., could
facilitate knowledge sharing. Next in this section, three specific systems will be
discussed in more detail: Portholes, a video based awareness application, Elvin, a
notification based communication system, and Babble, a chat based communica-
tion system.

Portholes

Portholes (Dourish and Bly 1992) was designed at the beginning of the 1990s to
support awareness between two different sites, one located in Europe (EuroParc)
and one located in USA (Xerox Parc). In Portholes, video images from the office
environment were constantly distributed from the European site to the USA site,
and vice versa, to provide an awareness of the activities going on at respective site.
Properties such as e-mail addresses and audio snippets were typically included in
the image information.

Dourish and Bly report on a study where 22 persons used the Portholes system,
ten at one of the sites and twelve at the other. All users had a video camera,
monitor, microphone and speaker in their office. Portholes also included images
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of several public areas from both sites. Most of the Portholes’ users knew each
other and had met in person. They shared the same research interests, but had
relatively few interactions across the sites. The authors found that among these 22
users Portholes was either used as a light-weight information tool offering a quick
and easy way of finding out the availability of a colleague, or as a shared space or
community giving the users an opportunity to see the remote colleagues as well as
the local ones, thereby giving people a feeling of sharing the same space. Using
Portholes as a tool for finding out availability of colleagues was also identified by
Cool et al. (1992). He found, when studying the use of their desktop video telephony
system Cruiser, that people “glanced” using the video connection to find out about
others’ availability. In the Cruiser system, Cool et al. also found that people
tended to connect to each other for a longer period of time without engaging in any
sustained discussion. Instead they worked relatively independently, occasionally
interrupting each other with questions, as one would have done if sharing the same
office.

In a discussion of affordances offered by media spaces, such as the Portholes
system, Gaver (1992, p. 23) argues that they differ significantly from those offered
in a real-life spaces, because media space medium only “conveys a limited subset of
visual and auditory information, prevents movement and exploration, and is often
arbitrary and discontinuous”. However, Gaver points out that this does not imply
that collaboration is not as good in media spaces as in real life, only that it is
different. For example, Heath and Luff (1992) found that people seeing each other
through a media space were more insensitive to other persons’ gaze than if they
were seeing each other in a “normal” setting, i.e., people did not notice on the video
screen the direct attempts to get attention. As suggested by Gaver, it might be
the case that to offer this limited subset of awareness information to distributed
office environments might be a better solution than offering no such awareness
information at all. Being able to visually find out if people are available or not
and providing the feeling of sharing an environment using video based systems is
an interesting approach, but it would also be interesting to know if such awareness
can be supported through other means, without including any video equipment.

Elvin

Elvin4 is a general purpose notification service that was designed for distributed
systems (Fitzpatrick et al. 2002; Fitzpatrick et al. 1999). In Elvin notifications are
distributed between people and groups. An example would be that a person sends
an event in an Elvin client application, e.g., a message that he or she needs some
kind of help, to the notification service. The notification service, in turn, sends
the notification to the users of the application who subscribes to messages from
the group to which the message is sent. No notifications are stored in Elvin. The
Elvin server is implemented for Unix platforms, and client libraries are available

4http://elvin.dstc.edu.au/index.html, visited 21st of April, 2004
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for a number of programming languages, e.g., C, TCL, and Java. There has also
been work done on supporting interprocess communication with mobile devices,
for example, PDAs (Sutton, Arkins, and Segall 2001), with the complication that
the notifications need to be stored on the server for a specific length of time if the
mobile device is turned of.

Examples of applications, or GUI clients as they are called, implemented to be
used with Elvin are Tickertape, CoffeeBiff, and Tickerchat. Tickertape is a window
that displays notifications that the user subscribes to. The Tickertape application
is used for presenting temporally relevant information, e.g., an outdoor weather
station produces hourly notifications about the current outdoor temperature, noti-
fications about postings to newsgroups and if new mail have been received including
the sender and subject, and a room booking system sends notifications stating the
time, room and description of a meeting. CoffeeBiff is an icon that people click
on when they want to notify others that they are going for a coffee break. The
number on the icon is incremented by one and their name is added to the scrolling
list and automatically decremented after a certain amount of time. A notification
is also sent to the Tickertape coffee group when more than five persons are hav-
ing coffee. Tickerchat was developed because people got frustrated over not being
able to carry out more complex conversations in the Tickertape window. Ticker-
chat provides an interface for the same notifications as in Tickertape but as a chat
tool. In Tickerchat the messages are scrolled up the transcript window, while they
fade away in the Tickertape window. Tickertape and Tickerchat are popular as
light-weight channel-based semi-synchronous chat tools.

There are Elvin groups such as all people in the organization, the lunch group
(for regular lunch goers), the b&d group (two persons working closely together),
and the Elvin group (with Elvin developers). These groups are used for work-
related discussions, general social banter, timely announcements such as “there are
cakes in the kitchen”, and as a type of locator service with messages such as “paging
Dr Tim”. Tickertape is also used widely for asking questions and getting help, and
for more technical requests. “It provides a light-weight mechanism for accessing
expertise within the organization” (Fitzpatrick et al. 2002, p. 458) without any
direct demands on people. These informal interactions tend to be spontaneous,
short, informal, often irreverent, and bursty. People also use Tickertape to establish
if and when a person is at their desk so that they can coordinate a phone call or
a visit. More recent applications, e.g., Sticker, includes a tickertape window, chat
possibilities, and presence detection. Would this text based approach be as good for
awareness information about others’ availability and activities as the video used in
the Portholes system? It is, at least, much simpler, and it might provide information
that is enough for the purpose.

Elvin is used by people in the organization where it was developed. What is
interesting is that it was used without any mandate from the management. Instead,
the developers of Elvin were committed to supporting users and they were enthusi-
astic about the value of Elvin development. Two studies have been made of the use
of Tickertape, one in 1998 and one in 2000 (Fitzpatrick et al. 2002; Parsowith et al.
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1998). At the beginning of 1998 the average number of Tickertape messages was
365 per day. That number has risen steadily since then: 558 at the end of 1998,
1072 in the middle of 1999, and 1590 in the beginning of 2000. In 1998 there were
about 20 users, and in 2000 there were about 40. Among the 20 users in 1998 twelve
were daily users and used Tickertape both for work related tasks and for leisure
purposes. Messages sent on Tickertape (in 1998) were small chat conversations,
information about room booking, people gathering for lunch, and so on.

A system similar to Elvin is the Zephyr5 system developed at MIT. Ackerman
and Palen (1996) point out that the simplicity of the Zephyr Help Instance, both
technically and when using it, contributes to its success. Both Elvin and Zephyr
are based on light-weight technology in many regards: none of them is based on
complicated or expensive technology, none of them involves any complex algorithms,
and none of them is especially difficult to use. One can argue, that this may also be
the reason why these systems are quite successful within the domains that they are
used. One interesting thing with Elvin is that it was not developed for collaborative
activities, but, when used it has proved to be useful for collaborative awareness and
interaction support.

Combining the Elvin system with the technology of sensors would be an in-
teresting approach. Sensor technology can be used to capture information about
where a person is located in the office building using sensors like in the Active
Badges system, to see if a person is sitting at his or her desk using sensor in the
office chairs, to see if a person is in his or her room using sensors on the doors,
and so forth. There are many possible approaches, some more suitable than others,
depending on the office environment, and on the persons in the office. However, one
must take into consideration that people may object to always having others aware
of their activities and availability, and people may not want all this information
about others. There are reasons to why we sometimes choose walking in person to
a colleague to see if he or she is available for a discussion, rather than using the
phone or e-mail. This walk, if it is quite short though, provide us with time for a
break or a chance of meeting others to just say hello. Of course, if the technology
is available, one could still make the choice to take the walk anyhow.

Babble

Erickson and Kellogg (2003) argue that supporting an infrastructure for a “know-
ledge community” involves supporting information sharing, “exchange of social
knowledge and resources, the creation of growth of interpersonal networks and
accompanying social phenomena such as trust, obligation and commitment and ac-
countability” (p. 308). They exemplify this with the Babble system. Babble
(Bradner, Kellogg, and Erickson 1999) is a chat system where messages typed by
users are transmitted across a TCP/IP network. Babble supports both synchron-
ous and asynchronous communication between the users. The user interface of

5http://web.mit.edu/olh/Zephyr/Zephyr.html, visited 21st of April 2004
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Babble includes a list of all connected users, a graphical representation of user
activity, a list of topics, and the text of conversations.

A chat system in general provides means for communication between people
located at different geographical sites. Supporting communication among members
of an organization is one way of supporting the establishment of social networks and
communities, as well as sharing of knowledge and information. A chat system is
also included in some Elvin client applications. Babble, on the other hand, differs
from “traditional” chat systems in that the conversations are persistent, because
they permanently stay on the server, which makes it possible to support both
synchronous and asynchronous communication. The feature of graphically showing
the user activity is also different from “traditional” chat systems. Coloured marbles
in a circle show people’s activity in the discussion group. A marble moving to
the centre of the circle indicates activity, while a marble drifting to the outside
of the circle indicates inactivity. A third feature that distinguishes Babble from
“traditional” chat systems is the lack of private discussion groups. All messages are
visible to everyone in a group.

When studying the use of Babble Bradner, Kellogg, and Erickson (1999) and
Erickson and Kellogg (2003) identified four communicative practices. The first
practice is called “waylay”. It was found that Babble enables users to log into the
system and wait for signs that a particular person is around, i.e., they “waylayed”
their co-workers. In other words, Babble was used to find out about the avail-
ability of others. Babble provides five properties that support waylay: 1) a list
of participants is displayed, 2) each participant can be identified by their name,
3) the name of the topic a person is reading is displayed, 4) it is possible to keep
an open communication channel open when a user is logged in or when a private
chat has been initiated, and 5) changes in people’s activities, i.e., whether a person
has recently read or written to a topic, is visualised (p. 144). Bradner, Kellogg,
and Erickson identified two types of waylay used. One is that users of Babble
were found to open a private chat window on an expert’s screen and wait until the
expert responded, in order to make the expert aware of that he or she was sought
for. The authors compare this with the “expertise selection” behaviour identified
by McDonald and Ackerman (1998). The other type of waylay is that managers
used Babble to assign work to subordinates in order to avoid social conversations
associated with meeting face-to-face.

The second practice is called “unobtrusive broadcast”. Bradner, Kellogg, and
Erickson found that Babble was used to be able to request or share information
without interrupting others. Bradner, Kellogg, and Erickson argue that this unob-
trusive broadcast feature of Babble avoided wasting people’s time. This way of
unobtrusive communication is also found in regular mail and news systems.

The third practice is called “staying in the loop” or the “timeline” feature. This
practice refers to the passive information sharing and increased awareness of the
activity of others that is supported by Babble. Bradner, Kellogg, and Erickson
argue that the possibility to know who asked the question, who responded to it,
and what the answer was, through the “talking out loud” process supported by
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Babble, makes it possible to infer how a project is proceeding and who is working
on what. The authors also argue that the “talking out loud” minimises the risk
that the sender of a message forgets some people on the distribution list. This is an
interesting way of capturing information about the progress of a project, but how
easy is it to find specifically what is searched for, and how often is it necessary to
talk to the persons behind the arguments?

The fourth practice is called “discussion sanctuary”. This practice refers to
Babble being a safe and secure place to talk. Users of Babble claimed to conduct
more informal conversations and being less careful about spellings and the structure
of sentences.

Bradner, Kellogg, and Erickson (1999) find it important to study communicative
practices when introducing new technology. Adoption to the new technology may
fail because the users dislike or do not desire a practice that the new technology
supplies. One example is the possibility of waylay offered in Babble, which some
people found useful when soliciting technical assistance, but which also made people
hesitant to use the system. People simply feared to be assigned to additional
projects because of their increased accessibility.

The adoption of new technology also depends on the critical mass of users,
social affordances and interaction ecologies (Bradner, Kellogg, and Erickson 1999).
Bradner, Kellogg, and Erickson found that there is not only a critical mass for the
total users of a system. Some communication practices in Babble, for example,
only required two users to legitimate the use of the system. On the other hand,
Bradner, Kellogg, and Erickson found that the partial adoption of Babble was
even worse than no adoption at all. People who had not adopted the system found
themselves to be “out of the loop”.

Although Babble appears to be a rather light-weight application it is not as
light-weight as the Elvin system. Information needs to be stored, and, thereby,
managed in some way. The graphical representation of a conversation in Babble
may also contribute to the complexity of the system. The question is how much
value it adds. To get a continuous awareness of what is happening in the organiza-
tion one needs to follow the conversations in Babble, which people may not always
want to do or have time to do. On the other hand, a chat system in general may
contribute to the establishment of communities across sections and projects, but
do the features in Babble support this more than the chat system in Elvin? The
most interesting part of Babble is the use of coloured marbles to indicate people’s
activity in the system. It would be interesting to further study the effect of using
such marbles to denote activity awareness.

The concept of awareness

After this technical focus on awareness, discussing different kinds of applications,
a more theoretical discussion about the concept of awareness is necessary. The
concept of awareness was recognized within the CSCW research community at the
beginning of the 1990s. Heath and Luff (1991) had recognised that people working
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in control room environments did not explicitly tell others about their actions.
Instead, others could see, through the control room environment and out of the
corner of their eyes, or overhear conversations with others, and thereby know about
the activities going on.

There are criticisms of the wide use of the concept of awareness. Heath et al.
(2002, p. 242) argue that the concept “has been used to gloss, rather than explic-
ate, a range of organisational activities” and that instead of being “illuminated”
by ethnographic field work, it is used to justify considerations for systems design.
Heath et al. (2002, p. 342) also emphasise that the activity of acquiring awareness
information is not singular, instead it is an activity to enable others to “retrieve
certain features and implications of those actions”. It has also been argued that the
concept of awareness, due to the use of proliferation of adjectives in conjunction
with awareness, e.g., “collaboration awareness”, “background awareness”, and “pass-
ive awareness”, is both ambiguous and unsatisfactory in that it is “being used in
significantly different ways, and that it is in need of some qualification to be useful”
(Schmidt 2002, p. 287). In fact, Schmidt finds the use of the concept of awareness
within the research community of CSCW contradictory. He argues that in the be-
ginning, awareness was used to denote “those practices through which cooperative
activities are somehow tacitly and unobtrusively aligned and integrated” (p. 287),
while today people use it even to denote activities going on using instant messaging
systems.

Dourish and Belotti (1992) make a distinction between explicitly generated and
passively collected and distributed awareness information. Dourish (1997) even
strengthens the importance of the passive nature of awareness information saying
that “[awareness] information arises directly out of each person’s activity, rather
than having to be managed explicitly; awareness information does not have to be
sought out” (p. 2). It is important to emphasise that explicitness and passiveness
have to do with how the awareness information is generated and collected. In turn,
how the awareness information is generated and collected depends on the type of
setting and organization. For example, in an air traffic control room cooperation
between colleagues is very intensive and time critical. People become aware of
others through gestures, visibility in the office, overhearing conversations, telling
stories, and so on. In another kind of organization, however, where the cooperation
among colleagues is not as intense and time critical as in a control room, awareness
information may be generated and collected using other kinds of mechanisms, even
through explicitly telling each other about one’s availability during the day. How-
ever, when explicitly providing awareness information it is important to consider
who knows or needs to know about this, how they may require the information,
and if people are too busy or not to receive the information (Heath et al. 2002).

Awareness can be of a general character, such as the awareness of who is around
at the moment, and who is working with what activities in a project, but also of a
more complex character, such as the awareness of others’ progress of work that one’s
work is dependent upon (Schmidt 2002). Both kinds of awareness are important
for cooperation in a workplace. Although people may not explicitly cooperate with
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each other, the awareness of others’ activities may give rise to cooperative activities.
Such an activity may be long in duration where people produce a specific result. It
may also by short in duration where people exchange experiences to enhance the
progress and quality on other activities.

Some researchers within the community of CSCW focus on the awareness of
group activities for the purpose of cooperation (Dourish and Belotti 1992), what
Prinz (1999) refers to as task-oriented awareness. Other researchers focus on aware-
ness on a broader level where people’s availability have been in focus (Dourish 1993;
Harper 1992), what Prinz refers to as social awareness.

It is not to be forgotten that an increased awareness of others’ activities can be
created by other means than computer applications, e.g., through the office ecology
or social meetings.

There are two important aspects about awareness that needs to be further dis-
cussed: privacy aspects and how to manage interruptions. These aspects are dis-
cussed in the next two subsections.

Privacy aspects in awareness systems

The different kinds of awareness applications discussed above have pointed to some
issues worth a more detailed discussion. One such issue concerns people’s privacy
or integrity.

Hence, one aspect that needs to be carefully considered when designing aware-
ness systems, especially when sensor technology is used to capture information,
is the “big brother” effect, i.e., being “surveilled” by others which affects people’s
privacy. Bellotti and Sellen (1993) argue that there are two classes of problems
related to the “big brother” problem. The first one involves unethical use of the
technology in that personal data is not well secured. The second class of problem
involves unethical use of the technology related to social behaviour, i.e., “inadequate
feedback about what information one is broadcasting and an inability to control
one’s accessibility to others” (p. 78). People may differ in attitude about what
is private information, and the contexts and roles people find themselves in may
affect their attitudes. Bellotti and Sellen further argue that a realistic definition of
privacy cannot be static, because technology changes, and with it, the use of it as
well as social norms around it.

Gaver et al. (1992) argue that there is a trade-off between protecting privacy
in awareness systems and providing functionality, and that this trade-off complic-
ates the development of such systems. Gaver et al. argue that although privacy
can be enforced through symmetrical connections, i.e., seeing or hearing somebody
also implies being seen or heard oneself, one-way connections have advantages and
should be allowed, e.g., glances that allow a person to check on a colleague’s avail-
ability without engaging in interaction. They argue that the privacy protection can
be accomplished through trust and social conventions in the organization, and that
people will use the system with “good” intentions, as they claim is the case in their
organization.
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In the RAVE system (Chalmers 1994; Bellotti and Sellen 1993; Gaver et al.
1992) privacy control is offered through the Godard system (Gaver et al. 1992).
Different kind of auditory cues have been added to activities in the system. For
example, when making a glance connection to another person, the person hears
the sound of a door opening, and when the connection is terminated, the person
hears the sound of a door closing. The different sounds can be changed by the user.
Gaver et al. argue that sound as a medium has advantages to using text, graphics
or speech in that it does not require symmetry, it does not require spatial attention,
it is less distracting and more efficient, it can reduce annoyance, and that it is an
intuitive way to present information.

Grudin (2001) argues that uneasiness and widespread attention to privacy “re-
flect an awareness at some level of something more fundamental than privacy that
is being challenged: the steady erosion of clearly situated action. We are losing
control and knowledge of the consequences of our actions, because if what we do is
represented digitally, it can appear anywhere and at any time in the future. We no
longer control access to anything we disclose.” (p. 279)

Cool et al. (1992) found that the need for privacy control in awareness systems
becomes more important as the number of users of the system grows. Cool et al.
also report, from the use of their Cruiser system, of people being sensitive of in-
truding on others, as well as on being intruded upon. Some people were found
to walk by a person’s office to see if he or she was available before contacting the
person through the Cruiser system. One may question if the same persons would
do the same if contacting the other person through a regular telephone call. Cool
et al. also report that people using the Cruiser system simply did not reply on
a call through the Cruiser system if they were busy, rather than reject it through
a privacy feature, i.e., when the receiver issues a private command the sender is
notified that the call is not accepted. People felt impolite if rejecting the call. On
the other hand, people not getting any reply felt that they wanted to know why
the call was rejected in order to determine when they should try again.

The aspect of privacy in awareness systems is interesting, but complex. One
can take the approach of Gaver et al., to assure that the system will be used in
an “honest” way, and, instead, concentrate on the design. This worked out at
EuroPARC, but how may that work out in a larger commercial organization? It is
probably a good idea to add some kind of features protecting privacy while providing
awareness of others’ activities using the system, e.g., adding a sound when a person
is using a video connection to, for example, look into someone’s room (Gaver et al.
1992).

Managing interruptions

Another issue that deserves more attention when discussing awareness applications
is how interruptions are managed. A problem that might increase with the support
through awareness systems is, in fact, that people may be interrupted too often.
How can people tell that they are busy and do not want to be interrupted at the
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moment? There are a number of social cues that can be used in social life as well
as in an awareness systems, e.g., the use of open or closed doors. An open door
may signal availability and an openness to interruptions, while a closed door may
signal unavailability and not wanting to be disturbed.

In a study of how managers in a research organization respond to interruptions
Hudson et al. (2002) found a clear pattern of when during the day the managers
were more open to interruptions and when they were not. During the first morning
hours the managers found that “it would be awkward to be interrupted”, while
around noon and three pm they found that “I could be available for minutes or
longer”. If this is a common behaviour, it is a quite interesting social pattern of
availability that may affect how people respond to questions depending on the topic
and the “reciprocity of favours”. However, Hudson et al. do not report about how
available the managers were for different kinds of interruptions, i.e., how the topic
of the problem affected people’s availability.

Another interesting finding from the study by Hudson et al. was that although
the managers found interruptions disturbing their work, they also found them being
of benefit. Also, the managers considered being interrupted, or being there for
questions, as part of their job description.

All interruptions may not be annoying. In a study of an organization “coordin-
ating and managing training sessions and conferences booked”, Rouncefield et al.
(1994, p. 276) found that the interruptions, for example, caused by people asking
about sessions or conferences, turned out to be the most enjoyed work activities by
the members of the organization. On the other hand, the work activities generated
by the interruptions, i.e., ordinary documentation tasks, were considered to be less
interesting.

Hudson et al. suggest that one way to handle the problem of interruptions in
CSCW systems is through what Erickson and Kellogg (2000) term “socially translu-
cent systems”. Erickson and Kellogg mention three properties of socially translucent
systems: visibility, awareness, and accountability. First, a socially translucent sys-
tem aims at making socially significant information visible. This is compared with
being able to see people through a glass window in a door, and notice and react
to people’s faces and movements. Second, a socially translucent system also aims
at making people aware of others’ presence. This can be be compared with a glass
window in a door where you can see if there is someone on the other side. Third,
a socially translucent system aims at holding people accountable for their actions.
This can be compared with (again) a glass window in a door where people will open
the door slowly if there is a person on the other side because that person will know
that you know that he or she is on the other side. “A system that makes social
information visible enables participants to be both aware of what is happening, and
to be held accountable for their actions as a consequence of public knowledge of
that awareness” (p. 65). A socially translucent system is not the same as a socially
transparent system because it differs in privacy and visibility (Erickson and Kellogg
2000). “What we say and do with another person depends on who, and how many,
are watching” (p. 62).
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3.4 Mobile computing

Previously, two alternative approaches to using organizational knowledge systems
for supporting knowledge sharing have been discussed, i.e., networks and awareness
systems. A third alternative approach is using technologies from the area of mobile
computing.

As mentioned in the introduction of this chapter, social interaction plays an
important role in knowledge sharing. In today’s society where many jobs involve
moving around within the workplace as well as between customers and distrib-
uted offices, mobile computing becomes important. In consultancy organizations
projects can be of an “in-house character”, where the consultants typically work
within the organization’s premises, or of a “sitting-out character”, where the con-
sultants typically work at the customer’s premises. In distributed organizations
members may spend time at other offices within the organization for different kinds
of meetings. In any kind of knowledge-intensive organization people may be on the
move meeting people within or outside the office. This makes mobile applications
interesting for the purpose of finding others to talk to when problems occur.

This section begins with a discussion about different kinds of mobile applica-
tions. After that, wireless technologies and how they can be used to detect location
is discussed. The section ends with a discussion about ubiquitous computing in
general.

Mobile applications

A number of mobile applications exists today, some more related to supporting
knowledge sharing than others. One example of such an application that in some
sense could be related to knowledge sharing is Pin&Play, an electronic surface
where electronic pins can be attached to a network and provided with power (van
Laerhoven, Schmidt, and Gellersen 2002). Another example is ForSe FIElds where
“Z-Tiles” and “Self-Organising Sensors” are combined to achieve a “pressure sensi-
tive, self-organising, interactive sensor” (McElligott et al. 2002). A third example is
FindIT Flashlight, a tagging system that responds to optical beams on a distance
of several meters (Ma and Paradiso 2002).

An example of another mobile application which more obviously could support
knowledge sharing is the Personal Server (Want et al. 2002). Personal Server is a
mobile device that, instead of using a PDA or mobile phone, enables access and
storing of data and information using interfaces available in the surroundings. The
limitations of small screens on PDAs and mobile phones and of heavy-weight lap-
tops are overcome by the Personal Server providing information and applications
on interface based devices. It is quite an interesting approach if the infrastructure
provides computer devices with interfaces wherever they may be needed. It is
important though that the Personal Server device is either integrated with other
devices, or that other services is integrated with the Personal Server, or making it
small enough to carry on the key chain, in order to motivate yet another device
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to carry around. The use of such a device also provides means for detecting the
location of people.

It is apparent that many people have high expectations about what applications
within the area of mobile computing can accomplish. One example is the QueryLens
(Konomi 2002), an ID-based information access system that allows users to “view
and manipulate information needs that are associated with a targeted physical
object” (p. 213) using context awareness and personalisation techniques. Queries
can be routed to the interested users, and appropriated information sources can be
accessed in order to find answers to questions. QueryLens also makes it possible to
communicate with remote participants through e-mail or the web. One can argue
if such a system will work for the purpose of acquiring information about general
objects. However, there might be areas where such an application may be useful,
with or without the querying. One example is hospitals where medical practitioners,
for example, could get information about patients or technical equipment using such
an ID-based information access system.

There are examples of mobile applications where a handheld device is used to
guide a person through an environment, e.g., the Cyberguide system (Abowd et al.
1997) where present and past information about physical locations is provided in
order to guide a user through a university campus. Another example is the Campus
Aware system designed to guide people through a college campus area (Burrell et al.
2002). For the purpose of providing information about the campus area, such as
how to navigate from one place to another, factual information about different
places and so on, the system probably fulfils it purpose. However, when it comes
to the context-aware part of these systems one could question their potential. As
discussed in Chapter 3 about traditional knowledge systems, to base the use of a
system on other users’ contribution of information is combined with more problems
than what makes it worth it.

Another, similar system, is the Rememberer (Fleck et al. 2002), which aims at
helping people remember parts of the exhibitions at a museum. What distinguishes
this system from the ones above is that using the Rememberer you can save parts,
for example photographs, of the exhibitions that you are interested in and want
to be able to go back to later. Rememberer stores the information you choose to
capture on a web page that can be accessed later from another location.

In several workplace settings the mobility of people and artefacts is critical to
how people can communicate and collaborate with each other (Luff and Heath
1998). In medical domains, for example, paper records serve as an important re-
source for communication and collaboration among medical staff, but also between
doctors and patients (Luff and Heath 1998). Luff and Heath argue that the “ecolo-
gical” flexibility needed of the patient records, i.e., to be reached from various loca-
tions and activities, cannot be accomplished through today’s conventional computer
systems, which they denote as “cumbersome and rigid”.

At a construction site, Luff and Heath found that the mobile technology intro-
duced was used neither as a mobile device, nor as a communication tool. Instead,
it was used in a fixed location to document data. The new technology actually
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hindered mobile collaboration. One reason for this, given by Luff and Heath, is
that the activity the new technology was designed to support did not require the
kind of mobility supported by the system.

As has been shown above, there exists mobile applications that could be of
interest for supporting knowledge sharing. Detecting location, using handheld
devices, etc, provide means for, e.g., communicating with others from different
locations, finding and storing information from different locations. These kinds of
technologies and applications should be considered when proposing a design for
supporting knowledge sharing in an organization.

Wireless technologies

Mobile computing is an area including a number of technologies, among which wire-
less technologies are an important part that is commonly used in location detection
applications. Such technologies will be discussed in more detail within this section.

Wireless devices have recently become important parts in portable computers,
mobile phones and PDAs, which may be important artefacts to use when capturing
and gathering awareness information as well as when communicating with others for
the purpose of knowledge sharing. There are, at least, six technologies that can be
used for wireless communication, which have been used in different kinds of locator
systems. These are short range radio link used in Bluetooth6, IR-communication
(InfraRead), WLAN (Wireless Local Area Network), ultrasonic transducers, vision
by using video cameras, and electronics as used in networked surface applications
(see, e.g., Hoffmann and Scott 2002).

short range radio link Bluetooth is a short range radio link that operates in
the unlicensed 2.4 GHz radio spectrum. Bluetooth specifies both link and
application layer definitions to be used when developing applications. Two
Bluetooth devices connect to each other on a sender receiver basis. When
the receiver and sender are within range and connect, they are listening on
the same hop frequency (Salonidis, Bhagwat, and Tassiulas 2000). Frequency
hopping means that the signal hops among 79 frequencies at 1 MHz intervals
in order to provide a high degree of interference immunity. The short range
radio makes it interesting for applications detecting people’s location because
if a person with a Bluetooth device is connected to a Bluetooth base station it
can be determined that the person is within the range of 10 meters (depends
on the type of Bluetooth devices used, some can be used for distance of
25 meters) from the base station. Another advantage with using Bluetooth is
the comparably low power needed. A disadvantage with Bluetooth is that the
components are relatively expensive. In the Smart-Its7 prototype a number
of devices, or “Smart-its”, provides a distributed sensor network node offering,
among others, a Bluetooth module for wireless communication (Kasten and

6http://www.bluetooth.com, visited 21st of April, 2004
7http://www.smart-its.org, visited 21st of April, 2004
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Langheinrich 2001). Bluetooth technology has also been used to connect
PDAs used in the CeBIT exhibition area to the local database in order to
help visitors navigate the area (Kraemer 2001).

ir-communication IR-communication, based on pulse-width modulated infrared
signals, was used in the Active Badge location system (Want and Hopper
1992). Advantages with IR sensors are that they can be made very small,
are relatively cheap, can operate with at least a six meters range, and that
they have been well exploited commercially. On the other hand, IR com-
munication needs line of sight between the units. In an extension of the
Active Badges Harter and Hopper (1994) used the technique to select the
equipment that is most suitable to use depending on location, e.g., a port-
able computer, wearing a tag, is automatically configured to use the nearest
available printer, which also wears a tag. Locust Swarm (Starner, Krish, and
Assefa 1997) uses IR-communication to communicate messages and location
information indoors using cheap technologies. ParcTab (Schilit et al. 1993) is
a system using a personal digital assistant using an cellular network based on
IR-communication. ParcTab uses the same technique as in the Active Badges
to detect locations. The main purpose with the ParcTab system is to provide
wireless communications between stationary and mobile devices. Memoclip,
a wearable IR-based device, provides the user with location-based messages
as reminders of what to do at the specific location (Beigl 2000).

wlan RADAR is a radio-frequency (RF) based system that through WLAN provide
information about different users’ location (Bahl and Padmanabhan 2000).
The strength of the RF signal is used to measure the distance between the
sender and receiver, which, together with the WLAN, can be used to estimate
the position of people. In the Nibble system, Bayesian networks are used by
a Wi-Fi (a wireless network infrastructure) location service to identify the
location of a device such as a laptop (Castro et al. 2001).

ultrasonic transducers Ultrasonic transducers are used in combination with RF-
technology to estimate distance in the ORL system (Ward, Jones, and Hopper
1997). Ultrasonic transducers provide sound pulses that can be used to cal-
culate the distance of a pulse’s transit time, thereby detecting the location of
an object. Priyantha et al. (2001) use ultrasonic sensors in combination with
active beacons and algorithms to estimate the orientation of a mobile com-
pass like device. In the Dolphin system, broadband ultrasonic transducers
are used to provide fine grained location capabilities (Hazas and Ward 2002).

vision Vision based sensors were used in the TRIP system (López de Ipiña, Men-
donça, and Hopper 2002; López de Ipiña 2001). Barcode tags are used in
combination with cheap video cameras to identify objects. Image processing
techniques and vision algorithms are used to created an identifier and a pose
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of the object. In Easyliving, an intelligent environment unobtrusively sup-
porting everyday activities, sensors are used to automatically capture inform-
ation about activities performed within the environment (Krumm et al. 2000).
Computer vision is used to detect location and identity among people present
in the environment in order to select a suitable device and perform a suitable
action. An example given by Krumm et al. (2000) is that the TV is paused
if the person sitting in a sofa watching TV rises.

electronics Another interesting application based on electronics is a networked
surface providing a technically complicated system, but also the most fine
grained regarding detecting location of objects. A surface is covered with
electronic strips that detect if an object with an electronic pad at the bottom
is placed on top. Using this kind of technology it is possible to detect both
location and orientation of the object, and also to provide network access for
the object. According to Hoffmann and Scott (2002) it is possible to detect
location of an object with two cm accuracy.

As can be seen, a number of wireless technologies exist and all have their ad-
vantages and disadvantages when used for location detection purposes. Which ones
to use depends on the setting and potential users.

Ubiquitous computing

Since the thesis focus on what kinds of technologies that can be used in order
to support knowledge sharing it is also interesting to discuss the area of ubiquit-
ous computing in general. Wireless technologies, as the ones described above, are
commonly used within the area of ubiquitous computing. Ubiquitous computing
(ubicomp) is a technology driven area that was initiated in the beginning of the
1990s (Weiser 1991). The ambition with ubicomp is that people and the environ-
ment are augmented with different kinds of computational devices that can provide
information and services whenever needed in a way that make us use them without
thinking (Weiser 1991). However, it appears that this may not be easily achieved,
and there is a risk that the technologies may instead lead to confusion (Ilstedt
2004).

Abowd and Mynatt (2000) have identified three themes within the area of
ubicomp: natural interfaces, context-aware applications, and automated capture
and access to live experience. Natural interfaces is about moving away from the
traditional keyboard, mouse, and display interface, and adopt the ways people in-
teract with the physical world. Context-aware applications appears to be of more
interest for knowledge sharing and is discussed in more detail below. To automatic-
ally capture live experiences and provide access to them can, for example, be about
capturing what is said and written during an activity such as a lecture, seminar or
meeting, to make it available after the activity. According to López de Ipiña (2001)
the area of sentient computing can be added to the themes of ubicomp. Sentient
computing aims at creating an environment that through embedded devices is able



3.4. MOBILE COMPUTING 79

to capture, e.g., location and identity of objects, and provide awareness of their
surroundings (López de Ipiña 2001).

In context-aware applications the focus lies on making people aware of the con-
text around others, e.g., user location as in the Locator system (Pier 1991; Harper
1992; Want and Hopper 1992). However, there is more to context than just location
and identity. Abowd and Mynatt (2000) have identified five W’s of context: who
the information is about, what activities the person performs, where the person is
located, when the activity takes place or in what regards it deviates from ordin-
ary activities, and why a person is doing the activity (which may be measured by
sensing the person’s affective state).

Recently, researchers within the CSCW community have been engaged in finding
solutions to digitalising context (see, e.g., Grudin 2001, Dey, Abowd, and Salber
2001). According to Dey, Abowd, and Salber context-aware computing focuses on
“understanding and handling context that can be sensed automatically in a physical
environment and treated as implicit input to positively affect the behaviour of
an application” (p. 100). According to Ackerman, Darrell, and Weitzner (2001)
context-aware computing provides “the ability for systems to adapt more readily to
user needs, models, and goals” (p. 168).

Lucas (2001) suggests a distinction between context referring to the physical
object or place, context referring to information computed by hardware of software
devices, and context referring to information per se. The author argues that there
is a distinct difference between these kinds of contexts, although they are not in-
dependent from each other. However, it can be problematic to identify existing
physical places, system devices and information items that should be included in a
context-aware application (Lucas 2001). The easiest way to identify a physical con-
text is by geographic location, but a “place” involves more than that, i.e., for some
devices it can be the floor that is important, while the room number or distance
from a fire exit that is important for others. In some cases devices “nearby” each
other may need to transfer information between each other, but how is “nearby”
defined? Also, as argued by Grudin (2001), making local information globally avail-
able also gives it a broader potential audience, which alters its nature and how it
is used. Despite this, Grudin finds that the benefits of efficiency, safety, account-
ability, and access to resources outweighs the cost of change of context that affects
the information.

Apart from the problems related to identifying contexts discussed above, one
can argue that the context-aware applications may face many of the same problems
as organizational memory systems. How is the information validated? How is “old”
information removed? How are large amounts of information filtered to select the
most relevant parts for a specific user? How is it used and will people in general
benefit from the system? How is the context about a place or an artefact presented
to make sense for other users? These are all questions that probably will occur in
a context-aware system.

However, some worked through context-aware systems do exist within the re-
search community. One example is the Augurscope (Schnädelbach et al. 2002), a
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mixed reality application used to augment both reality and virtuality in a museum
context. The Augurscope uses location detection to present a historical episode
of the ancient castle at that specific location. Another example is the “Uncle Roy
All Around You” online game (Benford et al. 2004) where self-reporting position
techniques were used as an interaction mechanisms between gamers on-line and
gamers performing in reality. In both examples, location detection is used in order
to facilitate the interaction in the application.

Bellotti et al. (2002) argue that issues familiar from interface design of “tradi-
tional” computer systems (Norman 1990) are often left out by designers of sensing
systems, primarily because the research area is quite novel. These issues concern
what actions the user can take to address the system, how the user is aware of that
the system is, or is not, attending, how the user can decide what actions to per-
form, how to make the user aware of the result of the action, and how to inform the
user about mistakes. In general, one conclusion that Bellotti et al. make is that in
artefacts involving quite simple techniques and interaction these issues are not very
problematic. It is simply not possible to make any mistakes. However, regarding
the more complex artefacts supporting more complicated interaction tasks, these
issues need to be carefully considered.

The focus on context awareness within the ubicomp area has increased the
last years. The possibility to detect differences in magnetic field sensors, atmo-
spheric pressure sensors, UV sensors etc makes it technically possible to detect
people’s movements and actions through wearing or interfering with these compon-
ents (Lukowicz et al. 2002; Goose, Wanning, and Schneider 2002). However, one
may question the reason for detecting this kind of information and what is actually
captured, and what is missed. There is often a focus on technology in these kind
of systems, and little effort is placed on how such systems are to be used and for
what purpose. There may be other, easier and less intrusive, ways to accomplish
the same kind of results.

3.5 Structured information systems

The fourth and last alternative approach to supporting knowledge sharing dis-
cussed in this chapter concerns information management. Even though written
documentation may cause problems in organizational knowledge systems, it is still
an important source of knowledge that is used for the purpose of finding things
out (see, e.g., Fitzpatrick 2003; McDonald and Ackerman 1998). In the previous
chapter we have also seen examples of how written documentation is searched for in
conjunction with the searchers background knowledge when solving problems (see,
e.g., Pycock and Bowers 1996).

Information that resides in an organization’s common information spaces can
be of any kind. It can be information about past, on-going, and future projects,
about customers, about personnel, about the organizational structures, and so on.
The information is a necessary tool at work for different persons at different situ-
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ations, which, in turn, makes it important to provide the right information to the
right person at the right moment (cf. Fitzpatrick 2003). A alternative approach to
organizational knowledge systems is to provide well structured and searchable writ-
ten documentation that already exists within the organization for other purposes.

A simple example of a structured information system that can be used to find
out about people’s activities, skills and experience, are the IPLab intranet web
pages. In the @Work project (Tollmar, Şandor, and Schömer 1996) the home page
of IPLab at Nada KTH was organised to present information about people, projects
and publications in a structured and uniform way. People enter the information,
e.g., new publications, new projects, and personal information that they want to
add, into the IPLab system, and the system automatically generates pages with the
requested information. For example, a “formal” personal home page lists current
projects, previous projects, publications, as well as contact information, @Work
information, i.e., information about people’s activities and how they can be reached,
a picture, and a voluntarily added text by the person, see Figure 3.1. In many cases
people have included a link to their “personal” personal home page, as opposed to
the “formal” personal home page, instead of supplying additional information. All
IPLab publications can be listed separately, as well as the projects, seminars and
teaching activities. The advantage is that the information about one item, for
example, publications, only needs to be entered once, but is presented in several
places.

Figure 3.1: An example of a personal home page from the IPLab web pages.
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The IPLab web pages also provide two different views, one internal and one
external. The external view is reachable for everyone having access to the internet,
while the internal view is reachable for those having access to a password, i.e., people
within IPLab. The main difference between the two views is that the internal view
contains more detailed @Work information. In the internal view it is also possible
to edit the pages. Information is supplied to the IPLab web pages through forms
available from the internal view. The forms are reached by simply clicking on the
edit link that is available on each internal page.

The IPLab web pages are an example of how several information items can
be collected and presented in different ways, together or separately. They are
based on simple techniques with Java and JML (Java Markup Language) (Bogdan
and Şandor 1997) generating the pages dynamically as a link is clicked on. All
information is stored in a JML specific database. It is also quite easy to update
information in the system although there exist some usability problems connected
to having to login to the pages.

Another example of an attempt to organize several information sources into one
using metadata tagging, mentioned in the introduction of this chapter, is the MILK
system (Agostini et al. 2003; Boselli, Dondi, and De Paoli 2003). The MILK sys-
tem consists of three components: the interaction manager focusing on the services
for the users, the knowledge focusing on organizing and maintaining the informa-
tion, and the archiving systems focusing on the storage of the information. The
knowledge manager provides facilities based on metadata and ontologies to make
it possible profiling, indexing and searching the content of the archiving systems.
Each element in the MILK system, i.e., people, documents, communities and pro-
jects, have a profile that is defined by a set of metadata; content metadata, generic
metadata, and qualifying metadata. Content metadata has to do with the semantic
information about the element, for example describing what a document is about,
and what kind of interests or expertise areas people have. Generic metadata has
to do with basic information about the element, for example, describing the name
of the person, and the author of a document. Qualifying metadata has to do with
the specific attributes stating the relevance of the element describing the validity
of the element, the number of times an element is referred to, and a rating of the
usage of the element in a community. Users can act on elements in different ways,
for example, make ratings or recommendations. Data about the elements are used
when making computations involved when, for example, finding out about relations
between elements.

A number of different kinds of information systems exist today. One kind, more
complex than others, involving relations between the information items in the sys-
tems, are so called classification systems (Bowker and Star 1999). A classification
system typically includes information about specific activities, as in the case with
the Eureka system (Brown and Duguid 2000a), see Chapter 2, but not only in-
formation about the activity itself, rules for the interpretation of those activities
are also included (Bowker and Star 1999). Bowker and Star distinguish between a
nomenclature and a classification in that a nomenclature is simply a list of names
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excluding any detailed information about the items in the list, while a classification
not only contains the items, but also more detailed information about the items.
It can be details such as the cause of the disease, if the disease is the item, as in
the ICD example, see Chapter 2, and how the items are related to each other. A
nomenclature is more stable, while a classification system contains more complex
information that needs to be updated regularly.

To classify information is a rather complicated task. Bowker and Star give
the example of racial classification during the apartheid years in South Africa,
where people were classified as either white, coloured, Asian or native. Naturally,
people did not always fit into these categories leading to the most absurd situations.
Lansdale (1988) also focuses on the problems of classification, but also on the role
of memory. He argues that information cannot be easily divided into a number of
categories and then implemented based on that categorisation, because it is difficult,
if not impossible, to generate names of categories that are not ambiguous, and
because information will simply not fit into only one single category (cf. Berlin et al.
1993). Most people have probably encountered these kinds of problems themselves.
Building a classification system is related to other problems as well. Bowker and
Star refer to Spinoza’s problem when building an organizational memory system
based on classifications: it is difficult to predict how good the classification principle
chosen needs to be until a body of knowledge has been built, but the body of
knowledge, in turn, relies on the classification scheme.

At the beginning of the information technology (IT) era, but before the in-
troduction of the World Wide Web, Lansdale (1988) pointed out that IT should
not merely increase the quantity of available information, but rather increase the
quality. Although IT has made it easier to both store and retrieve information
from any place the process of storing is still connected to an effort of managing,
categorising, and filing the information. Therefore, categorising information is a
general problem which needs more attention. Related to this is a study by Malone
(1983), of how people actually organize the information on their desks. He found
that people with “messy” desks may leave documents un-classified because they
serve as reminders, because documents may still be needed in other activities and
should therefore be kept close and active, and because documents are difficult to
categorise.

In 1997 Detmer and Shortliffe describe retrieval systems to facilitate information
sharing in a medical environment. In order to enhance the access to and knowledge
of medical information, e.g., recently published articles, Detmer and Shortliffe sug-
gest a retrieval system based on applications that can display bibliographical data,
access web based medical data, and that can support diagnostic decisions. These
applications are integrated under one and the same user interface. Detmer and
Shortliffe argue that such a system may be successful because the internet and the
web technology have made it easier to access information and its source, because
new interfaces can hide the complexity of the underlying retrieval applications, be-
cause it is easier to get access to new information, and because it is now possible
to integrate disparate and distributed information sources.
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In another study of two design teams Polltrock et al. (2003) found that people
used the formal organizational structure to identify suitable persons to talk to.
They also identify individuals, although few, that preferred to look at documented
sources before other individuals.

In a study of data sharing in three different research communities Birnholtz and
Bietz (2003) point out that metadata does not provide enough information and
context about the shared data. Social interaction around the data is necessary for
a successful understanding. The authors, therefore, suggest that a CSCW system
supporting this kind of sharing consists of support for social interaction as well as
including metadata.

The area of information management is quite broad and a number of differ-
ent techniques can be used to create structured and searchable information spaces.
Using metadata, appears to be one approach. Another approach is to use RDF
(resource description framework) and the ideas of the semantic web which would
provide means for making more clever searches. A third approach is to use ontolo-
gies to structure the search rather than the information stored.

3.6 Discussion

In the beginning of this chapter the MILK system (Agostini et al. 2003) was in-
troduced as an alternative to the organizational knowledge systems presented in
chapter 2. The MILK system focuses on techniques involving awareness systems,
mobile applications, and information management in order to support sharing of
knowledge. The MILK system is based on a study of a consultancy organiza-
tion where Agostini et al. identified four important aspects regarding knowledge
sharing: 1) communication with other persons, 2) accessibility of organizational
information sources, 3) being able to meet colleagues now and then, and 4) avail-
ability of technical facilities making 1) and 2) possible. The first three aspects
were discussed in the previous chapter and identified as important aspects of know-
ledge sharing. The fourth aspect has been discussed in this chapter and concerned
technical facilities such as awareness systems, mobile applications and information
systems.

The alternative approaches to organizational knowledge systems discussed in
this chapter give some advice on what technologies can be used to support people
in finding things out. This research question, identified in the previous chapter, is
discussed in more detail below.

What technologies can be used to support people in finding things out?

A number of awareness tools have been discussed in this chapter. Portholes that
provides a video link between two distantly located offices, Elvin that provides
means for sending notifications among groups of people in an organization, and
Babble that provides a chat environment. These three systems are quite differ-
ent in character and would be possible candidates for tools supporting knowledge
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exchange through enhancing awareness of others’ activities, skills, and experiences.
However, although video based applications like Portholes provide a rich envir-
onment for awareness enhancing the feeling of “being in the office”, they involve
technology like video cameras and monitors as well as problems related to privacy.
Small scale solutions, using video conference systems on the laptop, may reduce
these problems, but also reduce the awareness effects. Elvin, on the other hand,
may not provide the same rich environment for awareness, but still be useful for the
same purpose. The simplicity of the Elvin application is appealing, but it provides
a different kind of communication than the one offered by a video based application
where attention can be visually directed to different objects. The third application
discussed, Babble, is similar to Elvin in that it provides a tool for communication.
However, chat communication differs from notification based communication in that
the chat is between two persons and that it is more of a conversation. Babble also
provides facilities for knowing about people’s activity using the system, thereby to
some extent providing information about people’s activity and availability.

All three applications have the potential of providing awareness information
that may facilitate for people to find other persons to ask when they need to solve
a problem. Video based applications provide facilities for actually seeing who is
present in the office, Elvin and Babble provide the same kind of availability in-
formation through who is active in the system, but in a different way. Both Elvin
and Babble may also provide information about people’s skills and experiences
through the notifications sent and conversations people participate in.

Mobile computing, including mobile and ubiquitous applications as well as wire-
less technologies, has also been discussed in this chapter. These kinds of tech-
nologies and applications provide interesting approaches to supporting people to
interact with other persons, to find out about people’s availability through loca-
tion detection, and to reach and manage information items even though not being
present in the office. A number of wireless technologies exists, from IR-detectors to
Bluetooth, that can be used to detect, for example, people’s location in the office.
Which technology to use for a location detection application depends on what is
most convenient in the organization. Wireless applications using small hand held
devices that we can bring with us, that can be connected to the mobile phone etc.,
provide possibilities to communicate and share information from places other than
our office.

Even though the use of written documentation may cause problems in organiza-
tional knowledge systems (cf. Bannon and Kuutti 1996), it still plays an important
role in the process of finding things out (see, for example, Fitzpatrick 2003; Pycock
and Bowers 1996). Using technologies to structure already existing information into
a searchable information system may very well provide a suitable source for knowing
who does what, who knows what, and where and how people can be reached.

This chapter has also discussed a fourth alternative approach to supporting
knowledge sharing: through using or supporting different kinds of networks, i.e.,
social networks, communities of practice, and networks of practice. It appears that
supporting these kinds of informal structures affects people’s ability to find things
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out in a positive manner. The establishment of networks may be supported by an
increased awareness of others’ activities, skills, and experiences, as well as they may
support people’s awareness of others’ activities. Also the possibility to communicate
with others, both locally and distantly, affect the establishment of networks within
an organization.

The literature review in this chapter provides a number of alternative techno-
logies, including examples of computer applications, that could be used to support
knowledge sharing. It also provides information that makes it suitable to further
refine the research question about what technologies can be used to support people
in finding things out, identified in the previous chapter:

What technologies would be suitable to use to support knowledge shar-
ing?

In order to find out more about what technologies would be suitable to use
to support knowledge sharing it is important to know more about how knowledge
sharing is conducted within an organization.



Chapter 4

Knowledge sharing activities in a
corridor office

The managers want us to write down notes about special events that
occur during the day so that others can learn from it, but we never do
that, there is no time . . .

an employee at the Swedish stock market

4.1 Introduction

From the literature review we have seen that social interaction plays an import-
ant role for knowledge sharing (see, e.g., Bannon 1986), and that people appear
to approach knowledge seeking through a number of different activities (see, e.g.,
Fitzpatrick 2003). Some researchers claim that the activity chosen tends to be more
accidental than intentional (see, e.g., Fitzpatrick 2003) and emphasise the situated-
ness of people’s deployment of methods to find things out (see, e.g., Ackerman and
Halverson 1998), while others claim that people select who to ask based on specific
criteria (McDonald and Ackerman 1998). We have also seen examples of how the
physical arrangement of the office may affect what activities people do in order to
find things out (see, e.g., Anderson and Sharrock 1993). Some studies have also
shown that people search document archives in order to find things out (see, e.g.,
Fitzpatrick 2003), but that this works in conjunction with the person’s background
knowledge (see, e.g., Pycock and Bowers 1996).

A number of different kinds of applications, e.g., awareness applications, mobile
applications, and information systems have been identified as potentially valuable
for the purpose of supporting knowledge sharing, as an alternative to the organiz-
ational knowledge systems discussed in Chapter 2. However, few of these systems
have been evaluated in the context of knowledge sharing.

87
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Therefore, during spring 1998 a study was conducted to find out how people
perform their search of other persons to discuss problems with, how aware people
are of each others’ activities, who they choose to ask about different matters, and
why they choose this person. At the time when this study was conducted, few
ethnographic studies of knowledge sharing in organizations had been made, and
the existing ones differed in the setting (see, e.g., the LTC study by Anderson and
Sharrock 1993).

To find out more about how people behave as they try to find things out a
brief ethnographic field study (cf. Hughes et al. 1994) was conducted within a
department at a company developing software for the telecommunication industry,
which will be anonymised as “TeleComp”. All eleven members of one section were
studied for a period of two months. They were interviewed and observed in their
daily work. The interviews were tape recorded and notes were taken during the
observations. In the interviews questions about people’s background, their routines
at work, their tasks at work, who they collaborate with and why, how they com-
municate with others, what contacts they have with others, and how they search
for information when they do not know where to find it were asked. Observations
were made of activities such as people moving around in the corridor, discussions
between people in the corridor, at the lunch table and in their rooms, and meetings
of different kinds.

Material has been collected which includes field notes, copies of the organiz-
ation’s documents, drawings and other specifications which are important to the
work, etc. The material has been analysed based on a number of topics identified
as relevant for knowledge sharing and finding things out, see Chapter 2. Answers
from the interviews, and parts from the observations and material collected have
all been categorised under different topics depending on their relevance.

4.2 TeleComp

TeleComp is a medium sized development company that is part of a large organ-
izational wide corporation within the telecommunication industry, TeleCompOrg.
There were, at the time of the study, about 2000 employees at TeleComp. Tele-
CompOrg has an intranet structure that can be reached from all companies that
are part of the corporation. TeleComp, and some of the other members of Tele-
CompOrg, also has a local intranet structure. The local intranets appeared to be
reachable from all companies that are part of the corporation.

The organization at TeleComp is quite hierarchical, see Figure 4.1. First, Tele-
Comp is divided into a number of sectors. Each sector consists of a number of
departments, which, in turn, consists of a number of sections. A section at Tele-
Comp typically has 10 to 15 members. The section where the study was conducted,
the UI-section, has, among its employees, nine system developers, one human re-
source expert, and one section manager. All members of the UI-section, except
one, are located in the same corridor. One person, who was employed during the
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study, was located in an adjacent corridor. The UI-section is involved in developing
software applications with a focus on user interfaces.

Figure 4.1: The organization at TeleComp.

Apart from the UI-section there are three more sections in the same department.
One of the sections, the MM-section, shares the same corridor and is involved in
developing the same software applications as the members of the UI-section. The
members of the MM-section and the members of the UI-section cooperate closely
and could almost be seen as one section. The only difference between them is that
the UI-section is more focused on developing user interfaces to the applications they
develop together. One of the members of TeleComp said that the department could
be divided into two sections, the UI-section and the MM-section as one section and
the other two as the other section. One of the other two sections is responsible for
testing the applications developed by members of the UI-section. Therefore, some
collaborative activities are also conducted between these two sections.

There were also other, geographically distributed, departments, belonging to
the same sector as the UI-section, that are involved in the same projects as the
UI-section. One was located in Finland, one in Ireland, and one was located in
the northern part of Sweden. The one in Ireland had been involved earlier but not
during the time the study took place.

4.3 Projects

At the time of the study, one main project, focusing on developing a new generation
of software to be used by operators working in telephone exchange stations, occupied
members of the UI-section as well as the MM-section. The main project had one
project manager and consisted of two sub parts, which each had a sub project
manager. The main project also had a technical manager who was located in
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Finland. The main project was, at the time of the study, about to finish and a
large amount of information during the different meetings concerned the delivery
and testing.

A new project was about to start at the same time as the main project finished.
Some parts of the main project were also included in the new project, e.g., applica-
tions that would be further developed. Therefore, a large amount of information on
the different meetings also concerned the new project as well as the main project.

In parallel with these two projects, there were also a number of other, smaller,
projects running at the department.

4.4 Meetings and social breaks

At the UI-section meetings were held about every second week. In a section meet-
ing the section manager could, for example, inform about new employees at the
section, new organizational issues that affect the UI-department, results of salary
negotiations, and an update of what is happening in the projects that involves the
section members. There are a lot of discussions during the section meetings, for
example, if a new phase of a project is to be started then people would discuss what
should be included. It also happens that members of the UI-section present their
part of the project during a section meeting. New employees also get the oppor-
tunity to introduce themselves at the section meetings. In all, a large amount of
information is presented and discussed during the section meetings. Generally, the
members at the UI-section expressed that they usually visit the section meetings.

In the department meetings, held every second week, the department manager,
together with section and project managers, inform about activities at the depart-
ment. It can, for example, be about projects that are running at the department,
new personnel within the department, activities on other sections, planning of re-
sources, the progress of salary negotiations, and so on. New employees also get
the opportunity to introduce themselves at the department meetings. In all, the
information presented during the department meetings is of a more general charac-
ter than in a section meeting and people may not be directly affected by the kind
of information presented during these meetings. Generally, the members at the
UI-section expressed that they sometimes skip the department meetings.

There are also company meetings held about every other week. On these meet-
ings members at TeleComp are informed about, for example, different projects and
their status, and on what the company is spending money. Only a minority of the
employees at the UI-section expressed that they visit these meetings. The informa-
tion presented on the company meetings is of an even more general character than
the information presented at the department meetings.

Project meetings are held as often as once a week. These are considered to
be important to attend. At one occasion during the study there was a “kick-out”
meeting concerning the main project. At this meeting members of the department
were informed about the progress of the project, what was left to do in the project,
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some historical data about the project, and about the new project. Members of the
main project were divided into groups and asked to discuss what they had learned
during the project and what they can do to improve their work in the future. Later
in the afternoon the meeting ended with a social activity including a boat trip and
dinner.

Discussions during lunch and coffee breaks, as well as “chit chats” in the corridor,
appear to be a mix of job related matters and matters of a more private character.
Depending on who is around the lunch or coffee table, or who is in the corridor,
different topics are discussed. It also happens that people take the opportunity
to book a meeting with persons they happen to meet during these kinds of social
breaks.

4.5 The corridor

In a corridor office, as opposed to the open plan office, the awareness of others’
activities depends on where in the corridor people have their offices (cf. Steen
2000; Anderson and Sharrock 1993; Kraut, Egido, and Galegher 1988). A person
with the office high up in the corridor, where everybody enters when they arrive at
the office or leave the office, is more likely to notice people’s arrivals and departures
than a person with the office far down in the corridor. The flow of activities
in the corridor thereby contributes to people’s awareness of others’ activities and
availability.

When entering the TeleComp premises there is a reception area by the entrance
on the first floor. The UI-section was, at the time of the study, located on the
third floor of the building, right above reception. There is also a lunch restaurant
in the building, located on the second floor. The location of these areas is shown
in Figure 4.2.

In the corridor where the UI-section is located all offices except one are single
rooms. There is no glass walls or doors in the corridor, which limits the facilities for
awareness to the opened or closed door. People actually need to look into others’
rooms to find out who is present. In an open plan office, on the other hand, a
glance is enough to see who is there. The UI-section also shares the corridor with
the MM-section.

Topics further discussed under this section are how people at TeleComp walk
around the corridors looking for others to talk to in a way similar to browsing for
information, and different awareness cues that reside in a corridor office.

Walking around

The corridor in which the UI-section is located is full of activity during an ordinary
work day. People are walking in the corridor when they are coming or leaving for
the day, going to meetings, going for lunch or a coffee break, or when they are
looking for other persons to contact.
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Figure 4.2: The office at TeleComp. Group A is the UI-section and group B the
MM-section. Groups C and D are the other two sections within the department
studied at TeleComp.

One example of a person walking in the corridor is Anna who wants to find out
more about an approaching meeting:

Anna is walking down the corridor. She stops outside Ambrosius’ room
and asks if he is going to the TR-meeting. Ambrosius answers “is that
now?”. They both discuss in what room the meeting is and where that
room is located in the building.

In this case, Ambrosius happens to be in his room and Anna, who knows that
he is likely to go to the same meeting, stops and asks about the meeting. In a
corridor, whom people ask about different things depends both on where in the
corridor a person’s office is located, and on the awareness of others’ activities.

Much of the walking around was initiated by people seeking another, specific
person. In most cases it was people working together with the same applications
contacting each other, but it also happened that people working with the same
kind of software platform or programming language contacted each other. At other
moments people were walking up or down the corridor browsing the rooms to find
somebody, not any specific person, to ask. It is clear that how people are physically
located is an important selection criteria when looking for an expert.

In some cases people from other sections walked around in the corridor with
the purpose of finding a specific person. It also happened that they came across
people they did not look for at the moment, but that they still were interested in
talking to. In one situation observed, while walking down the corridor one person
from another section happened to meet a person who only sporadically spent time
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at the office. This unplanned meeting resulted in a short chat about the work as
well as other mundane matters.

Awareness cues

Many people in the group used small white boards outside their office to write
messages on, and some put a post-it note on the door. Examples of messages
people wrote are “On leave, back on Tuesday”, “Lunch”, “Meetings Tuesday, at
CompA on Wednesday and maybe Thursday, mobile number is 000” and “Sick”.
This illustrates different uses of the messages left on the door. The message “Sick”
shows that people helped each other leaving messages on the door. The notes on
the door also give more information about the absent person than an empty room.
People looking for the person can plan how to contact the person, if they should
wait until he or she is back or if they should try on the person’s mobile phone.

The awareness of when people are arriving and leaving, when they are going for
lunch or for meetings etc is also a kind of knowledge that resides in the corridor.
For a person located high up in the corridor (where people walked by arriving
or leaving for the day, going for lunch etc) this becomes more apparent than for
a person sitting far down. On the other hand, a person sitting far down in the
corridor passes the other persons’ rooms and then becomes aware of, by seeing an
empty room, a closed door or a message on the white board, if people are present or
not. The rhythms of a working day are more visible to people located where people
usually are passing when they arrive, leave, go for lunch, go to meetings etc. Hence,
a “corridor office” will always have an unequal distribution of knowledge depending
on the location of the room in relation to co-workers.

Movements in the corridor support awareness of people’s whereabouts. Groups
of people moving in the corridor show that there is an activity going on, either
lunch or a meeting. It makes people aware that something is happening and that
it might be something they have missed.

On various occasions people were using their room as a meeting room. In
some cases the meeting was informal and only concerned two or three persons,
for example, discussing and examining a software application being developed in a
project. In other cases it was more formal meetings of a project with several people
involved. Then a larger room with a small table was needed, e.g., the room of a
manager.

Sometimes, not very often though, people closed their door for privacy, e.g.,
while having a meeting, or talking on the phone. To be able to close the door for
privacy or for a meeting is one advantage with the corridor office as opposed to the
open plan offices.

4.6 Finding things out

When people at TeleComp need to find things out they do not hesitate to ask
others. They are happy to help each other there and then. People neither hesitate
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to ask external people, i.e., people outside the department and even outside the
organization, if they cannot solve the problem internally. Some barriers for sharing
information and knowledge outside the own department do exist. These aspects
are discussed below.

Asking others

People in the UI-section seem to always be open for questions. No situation was
observed to testify against this assumption. Instead, a number of situations were
observed and exemplified in the interviews of people helping each other without
any hesitation. One example is when Henry was walking in the corridor:

Henry, who is not a member of the UI-section, walks up the corridor
and looks into Alvin’s room. Henry notices that Alvin’s room is empty
and walks down to Anna’s room. There Henry stops and says “hello
hacker, do you have time for some questions?”. Henry and Anna start
talking to each other.

In this example Henry first tries to find Alvin, but when he is not in his room
he, instead, turns to Anna, who happens to be in her room. Anna does not hesitate
to help Henry with his questions.

Another example is Eve who has some problems with her computer:

Eve walks to Erling’s room which is the room next door. Erling asks her
some questions about the problem and Eve replies. They both go back to
Eve’s room to attend to the problem.

Both these examples show that people usually are prepared and ready to help
each other. Of course, there may be situations where people are unable to help
because they are to busy at the moment, but in normal situations people at the
UI-section at TeleComp did not hesitate to help each other.

Another situation, exemplifying asking formal sources, is when Axel needed to
find some missing equipment for a seminar:

Axel was to give a seminar. He had booked a room and a projector.
When Axel checked the room before the seminar, the projector could not
be found. Axel contacted the person responsible for the booking, who, in
turn, called the person who had previously borrowed the projector and
asked him to bring it to the reception. When the projector was returned
to the reception, Axel was notified about this. Axel then walked to the
reception to get the projector.

This example shows a problem that was solved using a specific source of inform-
ation. The person responsible for the booking of equipment was also the one that
would know where the projector was. Not surprisingly, this was also the person
that Axel turned to when the projector was missing.
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Sometimes problems are solved by others’ attention to the problem. One ex-
ample is when Steve, a project manager, could not stop a printer job:

Anna and Arthur stop outside Steve’s room and ask if it is his document
that is coming out of the printer. Steve says that he cannot delete it.
Anna says that Bill usually knows how to do that, but that she has turned
the printer off and on to see if that helps. Steve says, when all three
walk to the printer room, that if his “stuff” still is printed then he has to
call the local help support. After a while they come out and the problem
has been solved.

In this example the person with the problem, Steve, did not have to look for
other persons to help out with the problem. The help came to him simply because
the persons offering the help needed to use the printer, which was occupied by
Steve.

At one time I was supposed to observe a meeting, but did not know in what
room the meeting was to be held. I asked one of the members of the UI-section,
Alvin, for help. Alvin starts looking through his mailbox to see if he can find an
e-mail about the meeting. This fails, and he starts walking down the corridor to
find someone else who knows about the meeting. Suddenly he remembers that he
can look at the booking schedule, and he turns around and goes back to his room.
This example also shows that people do help others, even an ethnographer not part
of the organization, if they think they can help out. It also shows that people do
not always turn to other persons for help, they also turn to facilities available on
the computer.

Meetings are occasions where knowledge and information are shared at Tele-
Comp. During a meeting, depending on what is on the agenda and on the type of
meeting, several topics are discussed and several questions are asked and answered.
Visiting a project meeting (the main project) where a project document was re-
viewed exemplified this. Six persons, among them the section manager of the
UI-section, where present and all six were, from time to time, involved in the
discussions. The person who had written the document that was reviewed was
involved in all discussions. During another project meeting (about a project which
was about to be started) the present persons mainly discussed different parts from
the finishing projects that were to be included in this project. Seven persons were
present, among them the section manager of the UI-section and the department
manager, as well as two software engineers from the UI-section. This meeting also
involved discussions about what tools to use in the project, if they needed additional
personnel and so on. In these kinds of meetings people also exchange information
about other persons’ knowledge and experiences, e.g., by saying “Pete knows about
tool X” or “Karen has worked with C++ in project X”, i.e., sharing one’s social
network. In meetings like this, people learn from each other in a natural way (cf.
Scarbrough and Swan 2001).



96 Knowledge sharing activities in a corridor office

Ordering in contacting people

People tend to first ask a person nearby, and if that person does not know the
answer then they ask another. If one shares a room with a person then it is easier
to ask that person first, even though he or she is not part of the project:

At one moment Assar, who I (the ethnographer) share room with, asks
me if I know about any tools for developing prototypes on PC machines.
I cannot help him, but in turn, I call across the corridor to Ambrosius,
who I know may have this kind of knowledge, and ask him if he knows.

In the literature we have seen several examples of people choosing others to talk
to based on the physical proximity and specific domain knowledge, see Chapter 2.
People at TeleComp appear to have a similar behaviour.

The order in which persons are asked also seems to depend on the seniority and
accessibility of the person to ask. One example given in one of the interviews is
Anya who says that she first talks to Bonzo and Arthur, whom she is working with,
if she has any problems with Java. However, if they can not solve the problem then
she goes to Betty. Anya says that she also knows that Betty, in turn can ask Jimbo.
Jimbo is considered to be the one at the department with most knowledge about
the Java code used in the project.

This ordering also has a natural explanation. More senior persons tend to have
more to do, or more meetings to attend to, thereby not being as available as others.
Also, more senior persons are not as common as “ordinary” people, thereby reducing
the chance of having such a person nearby.

Another example is Ambrosius who often discusses Java problems with other
colleagues at the UI-section and MM-section who work with Java. If they cannot
solve the problem then they search for a solution on the internet, e.g., web sites
and News, or contact another, “external” person who might know. In some cases
they turn to a former colleague who now works at Sun.

People appear to use some kind of ordering of whom to ask when they contact
people, starting with people nearby in the corridor. In what order people choose to
ask others seems to depend on the location, i.e., if people have their office nearby
or not, and on the availability of people, i.e., if they happen to be around at the
moment, and on the problem itself. There are two reasonable explanations to this
behaviour: 1) questions typically concern the project and people nearby usually
work in the same project, 2) they are the ones nearby, ready at hand, and 3) they
are familiar with these persons (cf. Kraut, Egido, and Galegher 1988).

Internal vs external help

From the study it is clear that people do keep in contact with former employees
and people at former workplaces. They also use these contacts when needed. An
informal contact can be used to facilitate a formal approach. One of the members of
the department, Betty, had, on several occasions, arranged visits to another office
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where the applications developed were used. Betty had former colleagues working
there and she used her contacts to arrange these visits.

People also contact persons they know have shared or experienced a similar
problem. This person is not necessarily a former colleague, but is not necessarily
part of the organization either. Arabella, a member of the UI-section, said that she
knew that a problem she had, also had been experienced by a person at a different
company, not part of the world wide organization. She contacted this person who
gave her some advice on the topic.

The examples above also exemplify that people have contacts outside the com-
pany that they do not hesitate to ask, e.g., the former colleague at Sun. In some
cases, as in the example with Sun, this is a person that they already know. Another
example is Aron who is setting up a test environment in the lab:

Aron needs a specific type of cable for the test environment, but he does
not know exactly what it should look like. He knows that a person, who
has been working as a consultant at the department earlier, now working
in an external company, has used a similar connection to the one he is
setting up. He, therefore, calls this person to get information about what
kind of cable to use. Aron contacts a person at the section conducting
the software tests, who is also responsible for the lab environment, to
find the cable he needs.

This example shows that people might even contact external persons before
internal persons if they know that the information they need can also be mediated
by that person.

Using former colleagues, or any colleagues, is also an alternative to the use of
formal approaches if they are faster and less demanding. One example is the local
help desk for computers which, by the UI-section personnel, was regarded as slow
and sometimes not useful enough for more complicated questions about software
and hardware. As reported by other researchers, formal sources often fail because
they lack local knowledge and because they are distantly located (see, e.g., Govin-
darajulu 2002; Bannon 1986). Usually a question posed to the local help desk
at TeleComp took two to three days to be answered, if answered at all. Instead,
some people had a former colleague working at the help desk office, and they con-
tacted that person directly. Other alternatives were to contact a person from a
former workplace that they knew was familiar with the computer environment, or
to contact the company delivering the hardware or software directly.

Barriers to sharing information

As discussed in Chapter 2 barriers like “reciprocity of favours” may exist in an
organization, thereby hindering knowledge sharing. However, no such barriers for
sharing information locally within the department were identified. Although it
happened that key persons occasionally had a high work load people still valued
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their competence and contacted them for a discussion about certain issues. At
one time the project manager announced that Jimbo, the key Java person at the
department, was not to be disturbed before the delivery date was passed. However,
one person expressed that although he knew Jimbo was very busy he still turned
to Jimbo with questions if he could not solve the problem in any other way.

Sharing information between departments and also between local companies is
not as frequent as sharing information locally within the department. In these cases
barriers were more obvious. In most cases, time was such a barrier. People working
in one department may not prioritise spending time discussing problems or ideas
with people from another department if it is not directly relevant to their work:

Alvin needed a person to discuss some specific parts of his work with. A
manager gave him the name of a person working in another department.
However, this person was not the right person to discuss the problem
with but he, in turn, could direct Alvin to yet another person, Tim. Tim
on the other hand was very busy and his managers did not want him
to spend time discussing problems with Alvin. Some of the managers
in Alvin’s department had to negotiate with Tim’s managers and were
eventually able to arrange a meeting where Alvin and Tim could meet
and discuss Alvin’s problem.

Another barrier to spontaneous sharing of knowledge outside the department
is money. How is the time spent on discussing a problem to be paid if the person
sharing his or her knowledge is not from the same department, or company, but
from the same world wide organization? As an example, Axel had been asked by a
former colleague, now working in another company within the organization, to give
a seminar about what he knew about a specific topic. The time Axel spent on this
had to be paid for by the other company.

4.7 Learning on the job

The UI-section had, for some time, planned to start a number of interest groups
about subjects that might be of interest for the section. Anna had been given the
responsibility to compile a list of topics and to give links to persons working within
these areas. This had been “in the pipeline” for a while but had also been recently
discussed during one of the section meetings. This can be seen as an attempt to
support communities of practice, or at least a first step as suggested by Wenger
and Snyder (2000).

This section discusses new employees in the section and the importance of build-
ing a social network.

New employees

Learning on the job is especially important as a new employee. A student, Assar,
doing his thesis work at the UI-section, started working during the study. He was
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given a contact person, Alvin, who walked together with him through the corridor
to say hello to people. Some asked what his thesis work was about and what
university he came from. Alvin was also responsible for Assar’s thesis work. After
the round in the corridor they both sat down to talk about the work. Yet another
person joined them after a while. Alvin also helped Assar to get started with the
computer and other administrative arrangements. Later, during the lunch break,
other members’ of the UI-section asked Alvin about the thesis work. Assar also
asked me who happens to be in the same room, about a phone book available on the
PC. For Assar, Alvin became a person who shared his social network with him, and
who could even introduce him into existing communities within the organization.

When a person is new in the group he or she is given a contact person. As in the
case with Assar, this person helps the new employee with all kinds of questions or
matters. The new employee is introduced to the other members of the department
by the contact person. The contact person, together with the section manager, also
supplies the new employee with other persons to talk to about different matters.

Building a social network

Interviews with the manager of the department, under which the UI-section is
located, showed that the organization is built upon managers having a large social
network. There are a number of formal groups within the corporation in which
the department manager presents the work accomplished at his or her department.
In these groups the department manager ensures that the products developed in
the department are in line with what the corporation is asking for. These groups
also give the opportunity for finding out about products or services within other
departments in the corporation, as well as unique competencies that sometimes
may be needed in a project.

As mentioned before, TeleComp is an hierarchical organization where the section
managers are responsible for the different projects in their section. The department
managers are, in turn, responsible for the products that are developed in the differ-
ent projects, and for informing others in the company about the progress of these,
e.g., during meetings as described above. The department manager’s role is also to
know what happens in other parts of TeleComp, and to inform the section managers
about these activities.

Hence, at TeleComp the managers serve as a kind of “expertise concierges”, to use
the term coined by McDonald and Ackerman (1998). Problems are usually solved
locally within the work group or the sections within the department, simply because
most problems are related to the projects. If the problem cannot be solved locally
people use their social network, by asking people outside the section, department,
or the company. There are also persons, usually the section and project managers,
that are known to have rather broad social networks. If a problem in the project
cannot be solved using regular information channels people are expected to turn to
their managers. Project managers are responsible for the projects, but also section
managers usually have some kind of technical responsibility for the different parts
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in a project. They are expected to know whom a project member should talk to
when a problem cannot be solved.

The managers in the department actively work on having a broad social network
to be able to provide contacts to members’ of the section, and in some cases the
department, when needed. This could, for example, be the case when entering a new
project. In these cases usually the managers from two or three of the sections, and
sometimes also the manager of the department, are involved. One of the managers’
tasks at Telecomp was to provide the software engineers with contacts of whom to
talk to regarding related projects etc.

In the example above where Alvin needed to discuss a problem he was directed,
by his section manager, to a person at another department who had worked with
this part before. The section manager had the knowledge whom Alvin should talk
to because he either knew, or could find out through his social network, who had
worked with this part before.

Except for the manager there was also an expert in the UI-section who had a
broad network of contacts, Axel. Axel’s main task was to support people in the
department within his area of expertise. At one time Axel had received a fax from
an earlier colleague of his, who at the time of the study worked in another company
part of the TeleComp corporation, and asked Axel to give a lecture about his field
of expertise. Axel was part of a network, or community of practice, in his field of
expertise where people from all over the world wide organization participated. In
Axel’s case, his specialised knowledge about a general topic of main importance for
the organization provides a suitable base for an organizationally wide community
of practice (cf. Wenger, McDermott, and Snyder 2002).

One of the members’ of the UI-section expressed that if, in a group of people,
one person has a broader social network, then this is usually known by the others
in the group. People learn about each others networks when they work in the same
project, when they listen in on different meetings, and when they talk to each other
during breaks.

4.8 Discussion

In this chapter we have presented in detail some aspects of knowledge sharing
identified within TeleComp. This includes examinations of the corridor office and
how it “concentrates” knowledge, how people act as they find things out, and how
people learn on the job.

Based on the research questions identified and refined in the previous chapters,
a number of findings can be further discussed.

What actions do people take as they try to find things out?

The results from this study show a number of examples where people take differ-
ent actions when they try to find things out, adding to the findings discussed in
Chapter 2.
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In the large, problems within the UI-section are solved locally within the group
working with the same part of the project. In some cases, when the problem is of
a more general character and concerns, for example, a programming platform or
language, people turn to others within the UI-section or within the MM-section to
solve the problem. When asking others, different approaches were identified:

local questions The results indicate that people prefer to ask a close colleague
sitting next door before they contact another, more distant, person that is
known to know more about the topic. Reasons given for asking people nearby
appears to be the same as those given by, for example, Allen (1995), and
Kraut and Streeter (1995), Bannon (1986). Similar results have also been
identified by, e.g., McDonald and Ackerman (1998) who found that members
of MSC preferred to “keep it local” as a rule of thumb, see Chapter 2. Reasons
for “keeping questions local” at TeleComp, however, are that most questions
concern the project, and that people who are nearest typically work in the
same project.

external contacts The need to ask someone outside the group or project seemed
to arise less often in the everyday work. On the other hand, most people
interviewed were not aware of whether similar activities were or had been
performed, or if other people were working with similar software tools or pro-
gramming languages, in other departments in the local company, or in other
companies within the world wide organization. The study showed that most
people in the group had a rather limited personal social network. They knew
whom to ask in the corridor or among people participating in the same project.
Only a few of the persons studied had contacts outside the department, who
typically were persons they had worked with before. The hierarchical struc-
ture of the TeleComp organization did not explicitly support the software
developers in facilitating their social networks other than through contacts
with the managers.

asking managers If members at the UI-section do not know whom to turn to they
either turn to a person nearby in the corridor or they ask the manager who
then shares his or her social network by referring to others. Using references
given through personal contacts differs from sharing social networks that have
been automatically captured in a recommending system (cf. McDonald 2003),
i.e., being able to refer to the source by a person spoken to may give a bet-
ter contact with the person referred to than referring to a recommendation
system.

formal and informal sources Within the UI-section at TeleComp some people
found the local computer help desk to be slow and sometimes not useful to
answer some questions. They preferred to use other sources, either external
or internal, that they knew would know about the specific problem. Sim-
ilar findings have been made by other researchers as well (see, for example,
Bannon 1986).
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Although the use of project documentation for finding things out was not iden-
tified as a key source for solving problems, people were observed using written
documentation for the purpose of finding things out as well as asking others. In the
results, examples where people searched for solutions on the internet or in manuals,
and when they used previous e-mail communication and a formal booking schedule
to find out about a meeting, have been discussed.

How does the situation affect the way a person searches for knowledge?

The actions taken as people find things out appear to be affected by the situation
in which the knowledge seeking process occurs. If the person sought for is not
available, another person is asked instead. If a person happens to be nearby, then
he or she is asked first because there is a chance the person can help out.

Findings similar to the ones reported by Fitzpatrick (2003) about finding things
out through meetings, through overhearing conversations, or through “snooping”
around, were identified at TeleComp as well. This kind of information may help
people select other persons to talk to when they have problems.

Other aspects identified as important for knowledge exchange in Chapter 2,
e.g., the physical arrangement, and reciprocity of favours, were also identified as
important at TeleComp:

physical proximity At TeleComp the “corridor office” was used with implications
such as that the members of the section could see and hear other persons
sitting nearby and get an awareness of what they were doing, that they could
see groups of people moving in the corridor on their way to a meeting or for
lunch, and that they could be aware of when people wanted privacy because
the door was closed. At LTC (Anderson and Sharrock 1993), see Chapter 2,
the visibility of others’ actions was found to be important for the every day
work. Knowing where in the process of work an invoice is was possible through
the visualisation of others’ activities. The importance of the office ecology
for the progress of work has also been emphasised from the architectural
perspective by Steen (2000), see Chapter 2. Having an office in a “dead end
corridor” decreases informal meetings with people.

reciprocity of favours Another interesting finding is that people were happy to
help each other solving problems. No market of favours was observed among
the members of the UI-section and other members of the department. There
was a kind of social understanding to help each other and being helped by
others. This social understanding can be compared to the social debt that
Erickson (1996) discusses, but there is a slight difference between the two.
Here, a social understanding is more positive and indicates a willingness to
share information. A social debt, on the other hand, has a negative sense and
indicates a “must” to share information. Social debts in that sense were not
detected in the group, but were noticed when crossing departmental boarders.
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The lack of a market of favours may not be the same in all organisations. Re-
searchers have reported about members being hesitant in asking questions for
face saving reasons (Kraut and Streeter 1990; Allen 1995). Others claim that
members may reject sharing their knowledge for competitive reasons, i.e., they
do not want to risk that others become more competent than themselves (Or-
likowski 1992). The results at TeleComp, however, point to an understanding
of mutual trust and reciprocity when of helping others (cf. Huysman and van
Baalen 2001).

In all, the results from this study indicate that knowing about others’ activities
and availability are important aspects when supporting knowledge sharing in an or-
ganization. At TeleComp most problems that occurred were easily solved together
with the colleagues nearby simply because most problems were related to projects.
Also, the managers had a responsibility to have a broader contact net outside the
groups with the purpose of providing these contacts if necessary. We could also
see examples of TeleComp members who used contacts outside the group, or even
outside the company, in order to solve problems. Instead of focusing on organiza-
tional knowledge systems for finding others to talk to, an alternative approach for
an organization like TeleComp could be to focus on supporting people’s knowledge
about others’ activities and if and how other persons can be reached.

What technologies would be suitable to use to facilitate knowledge
sharing?

Some remarks about what technologies that would be suitable to use can be made
based on the examples observed at TeleComp:

mobile technologies The amount of mobile work among the members of the UI-
section is quite low. It happens that people are away on meetings in other
locations, but these occasions are rather rare. A technical solution such as
the MILK system (Agostini et al. 2003) would, for example, not be motivated
in this kind of organization.

awareness systems The use of messages on small white boards or post-it notes
by people’s offices shows that people considered it important to notify others
about their whereabouts. The physical location of such messages are quite
interesting, indicating the convenience of that location for both the sender
and the receiver.

The study at TeleComp was rather short in duration and the results are not
as detailed as they could be. However, at the time the study was conducted my
research focused on the knowledge net approach, and this study showed that a
different approach would be more convenient to focus on.





Chapter 5

Finding things out in a consultancy
firm

We started having these secretary meetings, just to chit chat over a cup
of coffee, where we could learn about different activities going on in the
different labs. If someone called who wanted to know about an activity
in another lab, then I would know about it . . .

parts of a conversation between secretaries

5.1 Introduction

A key theme of the research work presented in this thesis has been to avoid external-
ising and recording members’ knowledge by technical means. Instead, the focus has
been on finding means to refer to other persons that can help out with a problem.
In the previous chapter a number of findings regarding people’s behaviour as they
try to find things out have been presented. In summary, the study at TeleComp
indicated that

the situatedness of finding things out A variety of actions were taken as mem-
bers of the UI-section at TeleComp find things out, e.g., asking other local
colleagues, or external persons, asking managers, and searching organizational
documentation. The results indicated that the situation in which a problem
occurs may affect which action is taken when finding things out.

limited social networks The hierarchical structure of TeleComp may affect how
people develop their social networks. The software developers within the UI-
section had a rather limited social network, while the managers participating
in networks with other managers had a much broader social network.

the corridor and “concentrating knowledge” The corridor office provides dif-
ferent means for knowing about others’ activities and availability, to signal
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not wanting to be disturbed, but also restricts the visibility of a larger group
of people.

limited amount of reciprocity of favours Within the department at TeleComp
people help each other without any indications of reciprocity of favours. The
only example of an existing barrier for sharing knowledge was when going
outside the department, i.e., a barrier having to do with time.

These results, in turn, indicate that focusing on supporting people in knowing
about others’ activities and availability, and supporting social interaction among
employees might be a good approach. However, since the TeleComp study was
conducted within a small group of people and for a short period of time the results
can only be seen as indications and guidance for further studies. In similar but
more extensive studies, the MSC study by McDonald and Ackerman (1998), the
LTC study by Anderson and Sharrock (1993), and the S&P study by Fitzpatrick
(2003), all three described in more detail in Chapter 2, though, the results point in
the same direction as the TeleComp study.

In the TeleComp study we could see that the situation in which a problem oc-
curs affected what actions people take as they find things out. These findings are
supported by Fitzpatrick who found that finding things out is a more accidental
than intentional process. Also, Suchman (1987) point to the situated character of
work and Ackerman and Halverson (1998) point out the situatedness of people’s de-
ployment of methods in order to find things out. In contradiction to these findings,
McDonald and Ackerman (1998, p. 320) argue that there is a preferred ordering in
how people act as they find things out, i.e., that people first keep the question local,
then turn to other departments, and as a last resort ask an “expertise concierge”.
At TeleComp we could not identify any such preferred orderings, which makes it
interesting to further investigate this issue.

At TeleComp we could see some examples of people using written documenta-
tion for finding things out. Also, Fitzpatrick and McDonald and Ackerman have
reported about people using written documentation in order to find out about
people’s skills, experiences and activities. Pycock and Bowers (1996) point out
that when people use written documentation in order to find things out they do
this in conjunction with their background knowledge. This could be a major reason
to why many organizational knowledge systems do not work in practice, they may
not consider how and by whom the information stored will be used.

In order to find out more about how people find things out as they try to solve
a problem than was found in the study of TeleComp, a longer ethnographic field
study was conducted in a different setting, a consultancy organization which will
be called MechCons. As in the study of TeleComp, the main purpose with the
study was to find out how people conduct their search of other persons to discuss
problems with, how aware people are of each others’ activities, who they choose
to ask about different matters, and why they choose this person. In addition, at
the time the study started MechCons also started an internal project building a
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CV-database, making it interesting to investigate how the use of the CV-database
would affect the finding things out process. The field study at MechCons is also an
attempt to present a new case in a different industrial sector (mechatronic) than
the ones presented by McDonald and Ackerman, Anderson and Sharrock, and, later
on, Fitzpatrick.

In Groth and Bowers (2001), reporting the findings from the MechCons study,
we criticise how McDonald and Ackerman categorise the behaviour of members at
MSC as they try to find things out, and the way they use the categorisation to build
the ER system (McDonald and Ackerman 2000). We present results showing that
members’ of MechCons deploy other methods as they try to find things out, and
when they use similar methods they seem to be deployed in different ways. This
chapter is, to a large extent, based on the published article reporting the findings
from MechCons, but presents more detailed results from the study.

5.2 MechCons

MechCons is a local consultancy company part of a larger Swedish consultancy cor-
poration (MechConsCorp) with similar local companies spread all over the country.
There exists no formalised cooperation procedures between the companies belong-
ing to MechConsCorp. MechConsCorp describes itself, on its public web pages, as
a leading supplier of engineering consultant services within the areas of information
technology and industrial technology. At the end of 1999 MechConsCorp had a total
of 1 700 employees. Examples of customers that are mentioned on MechConsCorp’s
web pages are ABB, Astra, Ericsson, Siemens-Elema, and Volvo.

MechCons, one of MechConsCorp’s 50 companies in Sweden, describes itself, on
its public web pages, as active within the fields of precision mechanics, electronics,
computer science, and the combination of these. At the beginning of the study
there were about 100 employees within MechCons. Two critical organizational
changes occurred at MechCons during the study. First, MechCons bought a smaller
mechanical engineering company with 20 people, and as a result MechCons was itself
considerably re-organised. The new organizational form comprised of a total of ten
sections (previously there were just eight) spread over three divisions. The software
engineering division had four sections, the hardware engineering had one, and the
mechanical engineering division had four. An administration section completed
the new organizational design. Second, the company was split into two separate
companies, one including the software and hardware engineering divisions, and one
including the mechanical engineering division. This was a controversial change for
some employees and had the consequence that four out of the eight original section
managers resigned from the organization. The major part of the study took part
before the separation of the organization and before the four managers left the
company.

MechCons has many major Swedish industry companies as customers with
whom it engages on a project basis. Typically a project lasts for about half a



108 Finding things out in a consultancy firm

year, and involves about five to ten consultants. Some projects are carried out
within MechCons’s own premises, while in other cases the consultants are located
at the customer’s office. To find new projects and customers is a major role of
the section managers. When a section manager, usually together with a project
manager and a technical “expert”, have reached an agreement with the customer,
the management group (the section managers and the CEO) at MechCons choose
a project team. Approximately 70% of all assignments are initiated by “old” cus-
tomers or are prolongings of already existing projects. As we shall see, it is at
moments of team formation that “knowing who knows” plays a key role. MechCons
is certified according to the ISO 9001 standard, and all projects are documented
accordingly.

The sections have meetings regularly once a month, in some cases only every
second month. In a section meeting the section manager could, e.g., inform about
new employees at the section, new things that had happened, e.g., organizational
issues in the company, new techniques that will be introduced in the company,
financial results, and questions about competence development. Project meetings
were usually held once a week, but could be less or more frequent depending on
the phase of the project. An operative management group including all section
managers and the CEO of MechCons meet once a week to discuss and plan the
recourses on different projects. A strategic management group had recently started
as the study was starting up.

When a project ends it is usually evaluated with a representative from the
customer. The project manager meets with the customer and a questionnaire is also
typically sent to the customer. A final report is written and added to MechCons’s
document archive. No evaluation of MechCons’s internal work process is made, e.g.,
how the project members have worked together. If there had been any problems in
the project they would, according to one of the section managers, “know about it”
anyway and try to avoid it happening again in other projects.

At MechCons projects are in focus, rather than the organizational structure
which was the case at TeleComp. People are organized according to which project
they work in, rather than the section they belong to. Consultants therefore move
around in the office as projects are ended and created. Participating in more than
one project makes this task somewhat complicated.

The section managers at MechCons have access to all consultants’ CV, in order
to identify consultants with suitable competencies to assign on projects. Despite
this, managers still contact consultants in person to ask about their competencies
and interests. In projects where the customer is responsible for the project, i.e.,
they need to hire consultants as a resource in a project, consultant’s CV are used
as a label of the consultants competence. The more experience a consultant has,
the more expensive the consultant is. The customer is supplied with the CVs of
consultants suitable for the project. At the beginning of the study all CVs were
kept as local Word documents on a server, but an internal project had been started
with the task of developing a CV-database. The contents of a CV is described in
more detail when discussing the CV-database below.
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5.3 Method

The study is based on nearly a year’s contact with MechCons. Time has been
spent at the organization’s premises using ethnographic methods. A variety of
meetings have been observed, and personnel have been shadowed in the moment-
by-moment conduct of their work. A corpus of materials has been collected which
includes field notes, copies of the organization’s documents and brochures, drawings
and other specifications which are important to the work. In addition, section
and project managers, as well as consultants who did not have a management
role, have been interviewed in an open-ended style, the discussions being tape-
recorded and transcribed. Questions asked during the interviews were about their
background, e.g., previous employment and education, what projects they were and
had been involved in, what the projects were about, information sources, meetings,
the organizational structure, what kind of knowledge they have that can be of
interest for others in the organization, and situations in which they had to solve a
problem.

The material has been analysed based on a number of questions identified as
relevant for knowledge sharing and finding things out. Answers from the interviews,
and parts from the observations and material collected have all been categorised un-
der different questions depending on their relevance. The main questions identified
as relevant for knowledge sharing and finding things out outlines this chapter:

• the practical use of documentation,

• the office ecology,

• finding things out as a practical matter,

• existing information systems, and

• learning on the job.

Under each section there are extracts from the data, but not as exact quotations.
If the extract is in words told by the respondents (translated to English) then this
is within quotation marks.

5.4 The practical use of project documentation

At MechCons the major part of all documentation activities takes place within
projects. All projects are thoroughly documented. This is a strict policy that
members regard to be well respected and carefully consider during all project work.
The documentation is part of the project and delivered to the customer when the
project is finished. The documentation process was not as dominant at TeleComp as
it is at MechCons, which indicates that project documentation plays an important
role at MechCons.
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This section examines how the project archives at MechCons are used, what
gets documented, how documents are searched for, and how problems are solved
using project archives. Other kinds of documentation archives will be considered
in Section 5.7.

What is documented and what is not?

The labour of documentation, and deliberating over what to document and what
not, is a central task within a project at MechCons. All persons in a project are
involved, from time to time, in the documentation task. An archive for a project is
likely to contain such heterogeneous elements as product specifications, including
co-signed contractual forms of specification documents, order forms, fax papers,
lists of suppliers, lists of parts needed if something new is constructed, programming
code listings and in electronic form, copies of e-mail written, etc. All documentation
is stored both in an on-line archive and in project binders that are usually stored
in the project manager’s room. The project binders are considered to be the main
source of documentation used in the daily work and it is important that they are
easy to find, usually at the office of the project manager. The importance of the
project binders is exemplified by one of the project managers, looking for a missing
binder, saying “there is a ’death penalty’ if not returning a binder”.

One cannot attempt to document “everything”. It is not even clear what “every-
thing” or “enough” might mean, which opens for negotiations. The question of what
to document in a project at MechCons is often a matter for discussion, i.e., what
needs to be documented and what can be omitted. In the following example Mike
(a project manager) is having a phone conversation with the manufacturer about
a change on a circuit board:

Mike says “[I have] not officially sent the change message to you.” and
he makes notes in an e-mail. He continues “What shall I write here
that makes him [the customer] understand. [I] wonder if a cr [change
request] has to be written for that.” and he looks in the project binder.

During the conversation with the manufacturer of the circuit board Mike is
considering how to document the change in order to make it understandable for the
customer. Mike needs to consider whether a change request is necessary or not. At
MechCons the documentation fulfils a purpose. It is, apart from being one part of
the project delivery, primarily intended as an agreement between MechCons and
the customer on what is actually done in the project.

Although much in the projects gets documented there are things that are left
out. One example concerns an incident where a change in the technical equipment
affected the precision of the machine built. One of the project members said in an
interview:

The machine did not work as it should. A supplier came and rebuilt the
machine. They were only to upgrade the electronics but it became clear
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that they actually did much more than that and thereby decreased the
precision in one aspect. Then the question is when did this rebuilding
take place and who did it. I talked to several colleagues who all gave me
the same picture that it was the client’s idea to rebuild the electronics.
This had been done but there was no protocol on this and it was not
written down. Instead I had to act on what I was told.

The change made was never documented, principally because it was made by
another supplier under direct instruction from the customer, and because it was
not relevant for the documentation made by MechCons. The decreased precision
was not noticed until later, and was not at once connected to the specific change.
However, the problem was solved by talking to other project members and from
that conclusions were drawn about what had happened. It is worth noting that
this example does not convey a solution where more details should be documented.
The documentation was not considered to be “incomplete” by the project member,
at least not in this case where another supplier’s task affected parts where Mech-
Cons was responsible. It is not reasonable to extend the documentation with other
suppliers’ actions, even if they might be relevant.

Another example of mismatching documentation is when Steve (the project
manager in the M-project) and Pete (a member of the M-project) discussed the
requirements for a joystick design:

Steve said to Pete that the specific function they were discussing was
not necessary to include in the joystick design. Pete, however, said
that the function was a requirement and, therefore, should be included.
Steve looked at the requirements specification in a project binder, but he
could not find the specific function. Steve said “now I am looking in an
old version of the specification and that is not so good”. Instead, Steve
advised Pete to talk to one of the other project members who should
know about the function.

In this example neither Steve nor Pete was able to solve the problem at the
moment because they only had access to an older version of the requirements spe-
cification. They did not start a search for the latest version of the requirements
specification. Instead, Pete was directed to solve the problem by talking to another
member of the project. This shows that even though routines for documentation
at MechCons were strict and well respected, the ambition to always have the latest
version of project documentation in a binder sometimes failed. Reasons could
simply be because the change had been done recently and it was not in priority
to document the change yet. This example also makes it clear that the project
documentation also serves as information about what to do in the project, e.g.,
through the requirements specification. On the other hand, situations were also
observed when the documentation to some extent was left out or poor. At one time
in the E-project there was a time pressure before a delivery. This resulted in poorly
documented software code, which was pointed out by one of the software engineers
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in the E-project. He was now working with that code, and had to understand it in
order to make changes for a new delivery.

On-Line overviews and searching

Each project has its own on-line document overview, a spreadsheet with all docu-
ments listed. The document overview is searchable, but only in a limited way by
words used in the title or in the document text. There are no advanced search func-
tions available, only those offered by the used office application. It is not possible
to search in more than one document overview at a time, but the absence of such
a simple facility did not seem to trouble members at MechCons. It appeared that
people usually knew in which document overview, i.e., project, to look, mainly be-
cause most problems that occurred were related to projects. Consider the following
example:

Mike: There was a cable that broke in a test. I needed the guy that made
the investigation. I had no idea in which document he had written about
it. He was working elsewhere so I could not reach him. I tried to search
on “cable” and I got all documents that had the word cable included in
the text and by using a method of elimination I found what I needed to
solve the problem.

By searching on a specific word in the document overview Mike could, by know-
ing who had written the document and which area it belonged to, find the right
document and begin to address the problem of the broken cable. The simple search
facilities work in conjunction with Mike’s memory of the document and the person
who would have written it. The document archive does not stand as a substitute
for his organizational and project knowledge. On the contrary, the archive is used
with the knowledge he has to effect the search.

It appears that the simplified search procedure of project documentation is
satisfactory, as long as you have an idea of what you are looking for. Hence, general
organizational knowledge about the projects of MechCons is often necessary for a
successful search. MechCons members like Mike did not have problems finding
things out using the project archives, but for novices it could be more complicated.
On the other hand, searches like the one done by Mike might not be included in
the tasks for a novice. Having to browse the project archive instead of talking to
the responsible person was not considered to be a critical problem at MechCons. It
was not seen as a substitute for learning from others, just an activity necessary at
this moment because of the situation. It did happen, though, that people browsed
project archives to learn on the job (learning on the job is further described in a
section below):

One of the members at MechCons said that when he was new at Mech-
Cons he asked for access to a project because he wanted to learn more
about project procedures at MechCons.
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It was also expressed, during the interviews, that better search facilities would
not hurt, for example, to help finding the right supplier of specific components.
Usually, the strict policy for searching project archives at MechCons, i.e., that
only those participating in a project had access to the project archive, works well
with who would and who would not need access to the documentation in different
situations.

Troubleshooting documents and situated searching

The observations showed that sometimes documentation is not clear enough without
help from a key individual. Mike, a project manager, had been absent for a week.
When he came back to the office he could not understand a hardware drawing one
of the project members had done in his absence. The person in question was not
available in the office. He was, at the moment, sitting at a customer’s premises.
Mike started to look at the documentation, but did not understand it. Mike knew
that he could either contact the project member who made the drawing on the
phone or he could contact the hardware section manager, who was responsible for
the project and available in his office down in the corridor. In this situation he
decided to contact the section manger to see if he could explain what had been
done. Here, we have an example of a situation where the information searcher
has two choices. Mike can either make a phone call to the consultant who has
made the drawing, which probably is a person considered to have an ordinary work
load. The other alternative is to turn to the section manager of the hardware
section, who is located nearby, but who, as a manager, is considered to have a
heavy workload. Both alternatives involve persons participating in the project. In
this case, the section manager was chosen simply because Mike knew that he was
there and available. It was considered to be quicker and easier to contact the section
manager, despite the higher workload. Mike made a choice, but it was not based
on any “rules-of-thumb” (cf. McDonald and Ackerman 1998). The choice was based
on the situation at the moment and on what was most convenient to get the job
done.

As has been noticed, the importance of project documentation was rather obvi-
ous when observing employees at MechCons. Documentation in binders and in the
electronic archives are used daily. Project managers constantly look things up in
different binders or in the electronic archive, for example, when solving problems
as in the case with the broken cable above, or when they discuss changes with the
customer. Also, project members are asking for different documents that they, e.g.,
need to borrow or make copies of. In the example below, Mike spends quite a lot
of time and engages other project members to find a missing project binder:

Mike could not find one of the project binders that was usually kept in
his bookshelf. He asked around and went looking for it in other project
members’ rooms, but he could not find it. He needed a CAD drawing
made by one of the mechanical engineers in the project in order to make
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an important decision. However, all the mechanists were away this day
and could not be reached, even after persistent trying. Mike, therefore,
could not find the electronic version of the CAD drawing. After a while
he asked Susan, a project member sitting across the corridor, for help
to find it. Susan and another project member helped Mike searching for
the binder. Mike had also called one of the companies manufacturing
the construction to fax a drawing, but he still wanted to find the binder.
After a while Susan finds it in the room of a person who had recently
started on the project, and who was not present in the office. Mike
had, depending on different circumstances, not considered this person
as being part of the project, and had, therefore, looked elsewhere.

This example gives an impression of the situatedness in people’s conduct of
finding things out. The project members which are turned to in order to address
a problem are those that are there (across the corridor) and available, although
the persons asked are limited to project members because of the project specific
character of the problem. Mike searches the rooms of the other project members for
the project binder which normally contains the drawing, but without any success.
He also looks for the CAD drawing as a single item to be able to at least continue
the work with the CAD drawing. He calls another company to see if they can
fax the CAD drawing because he cannot find either an electronic or printed form
of it. Finally, he happens to find the binder in the room of a new project team
member. Mike does not follow any rules or heuristics like “keep it local” and “avoid
interrupting a very busy person” (cf. McDonald and Ackerman 1998). Instead,
there are other things influencing his search for information. Mike needs the drawing
at this moment in order to make an important decision, and he needs to find the
project binder because it is used regularly during work. He turns to other project
members that are available in the office, and he also turns to people outside the
office to get a copy of the drawing, to be able to continue the work. Mike’s search for
information about the missing binder and CAD drawing is situated in character. As
we point out in Groth and Bowers (2001), rules or heuristics as the ones identified
by McDonald and Ackerman may serve as a base for dynamic and situated actions,
rather than something people consciously decide upon (cf. Suchman 1987).

If documentation is inadequate to solve a problem, people naturally search for
other persons to talk to about the problem. Many situations where problems need
to be solved involve key personnel being unavailable, as in the case above with
the missing CAD drawing. Often, there is no alternative but to find a temporary
solution to the problem, or to postpone the problem until the key personnel are
back. In the example below a member of a project, Cindy, identified a mismatch
in the documentation:

I was to find out what kind of components we had bought for this large
Q-project. I put together a list of all suppliers that had bought parts
and I found that there was one supplier that didn’t have an address.
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In fact, there did not exist any such company. I tried to talk to S
about it but couldn’t because he was out of the office at the time. I
searched among the orders one by one. I did not find the company
name which proved that we had not made any registered order from that
company of these parts. Then you start getting suspicious that there
was something wrong with the list of suppliers. I searched on a specific
drawing and a component and found that it was two other suppliers that
had manufactured these parts. I was then able to correct the suppliers
list and work out which components we actually had purchased.

This further underlines our remarks about the situatedness of organizational in-
formation searching and problem solving. The ordering to Cindy’s conduct is clear,
i.e., she notices that there is something wrong, she tries to contact an individual,
she did an item-by-item search, she validated the correctness of the supplier list,
and she corrected things. However, the exact course of Cindy’s actions depends on
the situation (e.g., S being unavailable) and Cindy’s skills and experiences in the
project.

5.5 The office ecology

As mentioned earlier, in a consultancy company it is common that employees are
working on the customer’s premises, but at MechCons some projects are executed
practically exclusively within MechCons’s premises. In the cases where projects
were housed at MechCons’s offices, the consultants were usually physically located
by the project they worked in, although they were organised administratively by
sections. One person expressed that “the section is actually not important in the
company, it is the projects that are”. Some projects used specific project rooms
shared by several consultants while other consultants sat in an open-plan office
space, see Figure 5.1.

The premises at MechCons were, at the time of the study, a combination of a
corridor office and open plan office. MechCons hosted three floors in the building.
About 75% of the office space were corridors, see Figure 5.2, consisting of both single
rooms, project rooms where three or four project members worked together, and
meeting rooms. Also, the corridor office at MechCons had glass walls towards the
corridor thereby facilitating people’s awareness of others’ activities and availability.
One larger open space area were located in one floor, and two smaller ones on the
other two floors.

The spatial organization of work environments is of essential importance for
people to acquire and disseminate organizational and individual knowledge. This is
also something that has been recognised by architects (Steen 2000). Steen points out
that specific kinds of office architectures are more suitable than others in order to
avoid offices without “traffic” outside, which would decrease the chance of informal
meetings.
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Figure 5.1: One of the open space areas shared by consultants participating in the
E-project.

Figure 5.2: One of the corridors at the MechCons premises.

As observed in numerous other studies of cooperative work (e.g., Bowers, But-
ton, and Sharrock 1995; Anderson and Sharrock 1993; Walsh and Ungson 1991),
the office ecology affords various forms of activities of relevance to finding things
out and searching for solutions to problems. Colleagues’ availability can be visual-
ised through an open space office, or through opened or closed doors in a corridor
office, making people become aware of others’ interruptability and availability. The
possibility to overhear conversations may enable opportunistic helping if, for ex-
ample, someone overhears a problem being discussed that he knows the answer to.
Fitzpatrick (2003) also observed that sharing of information of a finer granular char-
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acter, for example, information that is not very easy to formalise in a database, can
be supported through increasing the opportunities for interaction, which is actually
done if people share the same physical space including seeing and overhearing each
other.

Hence, there are many advantages with regard to how people can communicate
with each other in an open space office compared to a corridor office. Whenever
a question needs to be clarified people only have to call out for the person they
want to talk to. In some situations this may also be considered a disadvantage
because it can be disturbing. Also, the awareness of who is present, and available
for questions, becomes visible. Awareness of others’ activities is important when
looking for someone to ask. This is exemplified in one of the observations of Ron
and Barb, members of the E-project:

Barb, who has her desk at one side of the open space office, is working
on a requirements specification. She calls out loud for Ron, who has his
desk at the other side. Ron walks over to Barb’s desk and Barb asks
how Ron has used a specific term. Ron explains how he has used it and
Barb says that she will do the same.

A similar behaviour was observed across rooms both in MechCons’s corridor
office and at TeleComp. In these cases people talked out loud with persons they
could see, sitting nearest on the other side of the corridor. It is obvious though that
the open space office facilitates for the members in a project to quickly decide upon
smaller and larger problems that occur during a regular working day. The open
space office also gives the chance of overhearing each other and thereby helping out
if noticing an unsolved problem:

At one time Bill, who happened to have an office in connection to the
open space office, had a problem with a picture not printing correctly.
The printer was located in the open space office, and so were, among
others, Ron and another member of the E-project. When Bill had tried
to print the document a third time without success he walked over to Ron
and asked for help. The second project member overheard the question
and entered the discussion.

This exemplifies that an open space office gives possibilities for knowledge shar-
ing with people who are not explicitly selected to answer the question. By over-
hearing a conversation a person that knows the answer to the problem can easily
and unobtrusively enter the discussion. This way of overhearing conversations, as
well as seeing other persons’ documents by the printer, contribute to finding out
in detail about different things or activities (Fitzpatrick 2003). Also, earlier in the
thesis it has been pointed out that sharing office with or sitting nearby an experi-
enced and skilled person, thereby providing opportunities for overhearing, facilitates
knowledge sharing (see, e.g., Whalen and Vinkhuyzen 2000; Bannon 1986).
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Sitting near the open space office, as Bill does, also simplifies the communication
between project members. Having a room next door is almost like sitting in the
open space office. Bill could clearly hear people talking when the door was open
and thereby know when, e.g, specific persons were present in the open space office,
and if there was a coffee break:

A member of a project, Bill, first tried to solve a problem by asking
me who was the only other person in the room at the time. Unfor-
tunately, I did not have an answer to Bill’s question and Bill instead
turned to a reference book. Bill needed to use “structs” in the C++
programming language in an advanced way and he did not know how
to do that. He still could not find what he was looking for. but he
could hear people talking outside his office. Bill recognised one of the
voices as being Bobo, who he knew is good at C++. He walked out to
the open space office where other project members were working. Bill
approached Bobo, working part time in the project but having an office
on another floor, standing talking to Ron and another project member
sitting at their desks, and said “you are good at structs”. Bill and Bobo
both walked into Bill’s room and solved the problem.

In this example Bill happened to hear Bobo, working part time in the project,
thereby located on another floor, talking to other project members in the open
space. Bill also knew that Bobo could have the knowledge he was looking for,
thereby approaching her with a statement rather than a question.

It also happened that Bill was called upon, by someone of the other project
members at the open space area. At the same time, Bill had the possibility to close
the door, signalling a lower level of availability.

Some technical problems become apparent when consultants are not working
within MechCons’s premises. They cannot, for example, reach the internal com-
puter network including document archives and intranet information, unless there is
a modem connection available. This was considered by the outsourced consultants
to be a great disadvantage.

Other disadvantages that appear when working at a customer’s premises are
missed meetings and the lack of possibility to accidentally running in to colleagues
and asking things:

Steve walks into the kitchen to get some coffee. Tom also enters the
kitchen and on the way out he turns around and says to Steve “by the
way”. Tom asks Steve if he knows where to find information about how
to program a part of a circuit board to a certain speed. Tom explains
in detail what he wants to do and that he knows approximately how to
do it but that he needs some more information. Tom says that he has
searched the internet without any success. Steve says that he thinks the
information Tom is searching for can be found on the internet and that
he has a paper that can be of interest. Steve says “shall we check at
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once” and Tom replies “if it is a quick thing”. They both walk to Steve’s
room. Together they look at the information on the computer and Steve
stores the documents on a server that can be reached by Tom.

This observation exemplifies a situation where a person not actively searching
for information to solve a problem, happens to come across a person that he believes
could have knowledge about the information he is looking for. He takes the chance
to ask about it even though he has other plans at the moment. The possibilities
to meet by chance, as taking coffee in the kitchen or having lunch, are important
encounters in the daily work.

5.6 Finding things out as a practical matter

It has been shown that finding things out appear to be a situated activity. The
ordering of activities observed as people try to find things out have to be related
to the situation in which the search takes place. A clear example of this has been
given when Bill needed help with the C++ programming language, see above.
An ordering from the ready-at-hand ethnographer to the less accessible consultant
outside the office who was good at “structs” have been described, including a distinct
situatedness in who is asked: the ethnographer who happens to be there and the
“struct-man” who happens to be passing by (both hearable and noticeable through
the open-plan office ecology).

The different considerations that members take into account when finding things
out are many and varied. In this section the following variations are discussed:
people helping each other beyond reciprocity, getting non-local help, managers role
as “availability and knowledge concierges”, unique sources within the organization,
suppliers role when finding things out, dealing with local questions, and how avail-
ability and accessibility affects how things are found out.

A culture of helping others beyond reciprocity

In some organizations a “helping behaviour” is low because the organizational cul-
ture is very competitive. This was apparently the situation at the management
consultancy firm (Alpha) where Orlikowski (1992) studied the introduction of Lo-
tus Notes. She found that there was little precedent for sharing or cooperating
with colleagues. The members of Alpha said in the interviews that they would not
share their knowledge with others because they wanted to get the credit themselves
for having the expertise knowledge. As in the case with Alpha there are many
dilemmas involved in seeking and accepting help, on the one hand, and offering
and giving it on the other. To seek help is, in these views, a face-threatening act
which manifests incompetence. To offer help can be seen to reinforce that view of
the person seeking help: let me help you, you look like you need it! Help can be
refused, withdrawn or not even sought on these grounds. People may also hesitate
to ask others because it would create a social debt to the others (Erickson 1996).



120 Finding things out in a consultancy firm

At MechCons, no evidence was identified of people hesitating to ask others for
help on face-saving grounds. When they hesitated it was for practical, work-related
reasons. Equally no “market of favours” was identified. People were delighted to
help there and then, if they had the time and the competence. A similar behaviour
was found at TeleComp.

Steve, a project manager, remarked that he enjoyed helping colleagues and
never thought that his offers were contingent upon some future reciprocity. The
demands of getting the job collectively done were far more important than any
insistence on or hope for return. In fact, members at MechCons were encouraged,
by the managers, to help each other, and helping others were seen as a valued
skill to be taken into account during salary negotiations. According to one of
the section managers, members’ willingness to help each other indirectly becomes
apparent through informal chats, meetings, and discussions with members of the
organization. If needed, the issue is discussed with the person not conforming to
the company policy.

An example of people’s willingness to help each other at MechCons is shown
below where Steve needs help with a hardware test:

Pugh had been involved in a hardware construction in Steve’s project
and now it was time to test the construction. Pugh directed Steve to
Melinda, a person that should, as Pugh remembers it, be working with
testing hardware constructions, in order to make the test, but Melinda
said that she had not performed tests since two years back. Instead, she
said that Steve should talk to the person next door, who was not there
at the moment. Since this was late afternoon and the test needed to
be run this day, Melinda decided to help Steve anyhow. They walked
into Pugh’s room and started clicking on his computer. They could not
find the relevant files and Steve called Pugh on the phone to get the
information to start the test.

In this case Steve was directed to a person that actually was not the right
person, but it turned out that she was the one that could help. The person Steve
should have been directed to was not available at the moment, and the hardware
test needed to be done quickly. The example also shows that Steve and Melinda
were dependent on Pugh in order to start up the test.

Another example of people helping each other is when Shelly, a consultant with
expertise knowledge about Cad systems, went to work on a weekend:

Shelly: It was a weekend when I was here to work four hours. Then it
was someone else here too. Six [sic!] out of those four hours I spent
helping this person. So I went home without having done anything.

Obviously Shelly considered the problem she helped out with to be very im-
portant. At least important enough to put aside her own work this day. With
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the expertise knowledge Shelly had she was used to people coming to her to solve
problems, which also was a recognised activity by the management.

It did happen that people were rejected when coming with questions, but a
reason for this was that the person asked, at the moment, had a tight time schedule.
When this happened, the information searcher were usually directed to another
person or asked to come back later, as in the example below:

Steve had given an internal course on a technical subject within Mech-
Cons. One of the participants came and asked for advice about a prob-
lem, but Steve had very much to do at the moment. Even so, he did
not want to re-direct the participant to another person because the ques-
tion was about the course topic which he had specific responsibility for.
Instead, Steve arranged to discuss the question at a later time.

Of course, Steve could have sent the course-participant off to someone else. But,
here and on this occasion, Steve’s specific relationship to the course overrides this
possibility.

This openness to answering and asking question was also identified to exist in
communities (Sole and Huysman 2001), and appears to be important for the know-
ledge sharing and dissemination in an organization. If people hesitate in asking
others on face saving grounds, this will have implications not only on getting the
work done, but also on building communities and social networks in the organiz-
ation. In this regard, MechCons as well as TeleComp appear to be organizations
where helping others is highly valued.

Non-local help freely given

At MechCons, a number of situations have been observed of non-local help being
sought and freely given. It was not only questions about projects that people
helped each other with, sometimes there were people from other companies within
the corporation that needed help. One of the project managers, Mike, received a
phone call from a person working at another company within the same corporation.
As it happened, the person calling was actually trying to reach another manager,
who was not available. Mike himself could not solve the person’s problem, but he
took the time to distribute a memo about it to people he thought could help. Again
we see a member of MechCons being there to help out. The fact that the enquirer
is from outside the company does not affect Mike’s willingness to help. Indeed,
much effort was expended on this outsider, even though it would have been in one
sense easier to have asked the caller to try again when the manager he sought was
available or to get the manager to call back.

Also, several examples have been identified of MechCons personnel directly con-
tacting customers for the answer to a project question. If the question was import-
ant, something that the customer might also know about, and if relations with the
customer were cordial, there would be no necessary barrier to even such forms of
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non-local help. This approach of not hesitating to contact suppliers and custom-
ers is, according to Nonaka and Takeuchi (1995), very common among Japanese
companies.

Also, as at TeleComp, consultants at TeleComp reported that they did not
hesitate to contact former colleagues in case of searching for specific knowledge, as
long as they found these persons’ competence necessary for getting the job done.

Managers

Project and section managers were, by most persons interviewed, considered to be
a main source of organizationally-relevant knowledge—especially section managers.
Similar findings were identified at TeleComp, where the managers actively worked
on enhancing their social network. To be there for questions asked by the section
members was something one of the section managers at MechCons saw as a basic
role of a section manager. Managers tended to be the longer serving personnel
within the organization and, through this, had encountered and worked on more
projects and were likely to be useful resources. It was rather the greater experience
than the management role that justified consulting a manager in order to find
things out. The example above where Mike turns to the hardware section manager
for clarification of a technical drawing, rather than contacting the consultant who
authored the drawing over the phone, is an instance of this.

Another feature of section managers, which made them commonly approached
over work-issues, was their knowledge of the availability and commitments of others.
Through routine reporting, section and project managers are likely to know what
the consultants working for them are doing. A consultant working on a project
who was taking a course would be highly likely to inform his section and project
manager of this commitment. These people in turn would be able to manage how
queries directed to the consultant would be dealt with. At TeleComp we identified
a different behaviour regarding notifying others about being out of the office, i.e.,
through notes on a small white board outside the office. Regarding commitments
of others in term of being away on a course or vacation, the managers were most
likely the ones who would know also at TeleComp. In short, managers often acted
as “availability concierges” (to be compared with “expertise concierges” (McDonald
and Ackerman 1998) or “technological gatekeepers” (Allen 1995) or “information
brokers” (Fitzpatrick 2003)), with special knowledge of the commitments of others.
In a consultancy organization where members may oftentimes be out of the office,
knowing the availability of others is at least as important as knowing what others
know.

At MechCons, the long-serving project and section managers tend to be the ones
who “know who knows” too. Commonly a project manager will be able to recall
most of the persons active on recent projects, which we have seen in people’s use of
the project archive. Through working with people, especially if project teams rotate
personnel over the years as is typically the case at MechCons, the managers become
acquainted with people’s skills and competencies as a natural byproduct of their
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work. At MechCons on the other hand, with a larger organization and hierarchical
structure, the managers also knew more because they were part of other kinds of
network, e.g., the department managers meeting department managers from other
organizations within the world wide organization.

In an interview, Mike described a case where he neither had an answer to a
question, nor did he know who else to ask:

Mike: We had this new guy in the project. We talked about different
novel technical solutions that he should investigate. He asked who he
should talk to for further information. In this case I had no idea. I gave
him the name of a section manager but that was actually a shot in the
dark because usually he has a lot of answers to everything but not this
time. By chance we had a meeting one morning where we had brought
in a guy who had worked in this project before with the software. We sat
down and talked about different things and then we happened to come
in on this subject and then he said yes but talk to Phil. He is an expert
on those things.

This exemplifies a situation where no solution could be found at the moment.
Actually, it was by sheer coincidence that the problem was brought up on the
meeting where this person, who knew another person with those specific skills,
happened to be present. These situations are not many, but they do occur and
they can probably not be avoided. One solution could be to make it possible to
search for the specific subject in all project archives at MechCons. Even though
MechCons is an organization where people are open to helping each other, with
skilled managers, and probably with large social networks, these situations are
difficult to avoid.

Once every week, all the section managers and the CEO met to review each
ongoing project and discuss immediately upcoming ones. Important matters emer-
ging in projects could be raised at this meeting. In this way, the meeting served as
a means for participants to become aware of the status of projects that they were
not personally involved with. A common topic at such meetings was the allocation
of personnel to projects. An existing project might be deficient in a needed com-
petence. A soon-to-be-established project might need to have its mix of personnel
assembled. A typical format for proceeding with the meeting would be to review
the availability of consultants both at the time and over the months to follow, as
well as picking out individuals with a needed skill, experience or interest. This
discussion of individuals can be quite detailed, enabling all present to pick up on
the availability of others and their skills as a natural byproduct of finding out about
current projects, planning future ones and keeping the CEO informed. While man-
agers may come to act as “expertise concierges” (or “availability concierges”), this
should be seen as an entirely natural feature of their work and how it is organised.
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Unique sources

Shelly is a consultant at the mechanical department at MechCons with extens-
ive knowledge about a specific domain, CAD systems. Shelly’s knowledge about
CAD systems makes her an important source of information within the mechanical
department. Shelly believes that people have noticed that if they ask her about
CAD-systems then they get an answer, and that this is the reason why people con-
tinue coming to her regarding such questions. Shelly has not been working in the
organization for more than one and half a year and she has only had one other
shorter employment after finishing University. Thus, the years of experience within
MechCons or an engineering consultancy organization is not important in Shelly’s
case, rather it is the common knowledge about her specific knowledge about CAD
systems among other mechanical engineers that is important.

Since Shelly is asked questions about CAD systems several times a day this is
also an activity supported by the managers. Such activities are specified as internal
education when accounting for the time spent during the week. Shelly was the only
one explicitly saying that she received questions from persons in other projects than
the ones she was involved in.

Although Shelly was happy with answering questions from others she expressed
that it could be annoying when members’ of MechCons came and asked about
things that they should be able to find in a book:

Shelly: “Some [people] go to me because it is easier than finding it in a
book. I get a bit tired, especially when I know that they go courses and
things to know [about] this. Then they come and ask the same thing the
day after the course.”

Hence, having expert knowledge about some domain can be rather frustrating
when getting questions regarded as being quite easy to find answers to elsewhere.

Unique sources were also identified at TeleComp, either recognised as a global
asset not only to be used within the department, or more of a local asset supporting
people within the department. In both cases, these persons were recognised for their
skills, both among the personnel and the managers.

Knowing the suppliers

At MechCons suppliers are an important part of a project involving hardware con-
structions. Since these projects involve some kind of physical construction, e.g.,
medical equipment, components are ordered from different suppliers.

In some projects suppliers are more involved than in others. One example is
when Mike discussed a change request of a circuit board design with the manu-
facturer, see Section 5.4. Another example, not previously described, is Steve who
called a supplier to get help with what material to use in button cards. Thus, the
suppliers are known as information sources that can be trusted to discuss problems
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with, e.g., when it is unclear what components to use in a construction. Let us give
a more detailed example:

Cindy: I was looking for a certain type of sensor the other day and called
around without success. Then I realised after a while that this was the
wrong track, I suspected that I should have another kind of sensor. One
supplier was very helpful and we reasoned about it and found another
way to solve the problem: to use another kind of sensor. Yes I said “but
where can I find that kind then”. “One moment” he said, then he started
looking and said: “yes this and this supplier you could call and here
is another one”. Then I thought, but hey you are looking somewhere,
“do you have some kind of table or something”. The supplier said: “no
I’m sitting here and looking in an advertisement catalogue with many
suppliers sorted by branch, it is very good”. I said: “couldn’t you fax me
that page”. The supplier said: “yes sure” and then I got that page with
twenty suppliers that I could start calling.

In this example the supplier is happy to help out even though he does not get
to supply the components. Instead, he is interested in keeping a good relation with
a customer that probably will order components at another time.

This way of communicating with suppliers to solve problems has been recog-
nized by other researchers. Allen (1995) found that the engineers in his study
used two additional communication channels other than the researchers. One of
those were different suppliers. A reason given why the suppliers in turn provided
information was because it could hopefully stimulate future business. The other
communication channel mentioned by Allen was the customers. Similarly, Poll-
trock et al. (2003) found that a team designing an airplane system to a large extent
collaborated with different suppliers, both through meetings and through personal
interactions.

At MechCons suppliers are considered to be an important source of knowledge,
and several project managers kept a list of suppliers, what kind of components they
delivered, and their phone numbers.

Local questions

A number of examples have been given of how personnel at MechCons go beyond
the immediately local context in order to find things out. Seeking help with a
problem is noticeably a situated matter. Personnel do not experience it as “face-
threatening” or find themselves entering into a “market of favours” to seek help
beyond their own project team, if there are good practical work-related reasons for
doing so.

However, this is not to deny that many of the questions asked among the con-
sultants are dealt with locally. Naturally, if these questions are project specific and
other project team members are at hand, then it will often be possible to “keep it
local”. This can be so, even if an answer is not immediately forthcoming. Indeed,
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questions can remain unanswered because the person identified as the one to ad-
dress the issue is not available and no one else is regarded as having the specific
knowledge needed.

The following discussion between Bill and Barb, members’ of the E-project,
exemplifies this:

Bill was discussing whether to make some variables static or not with
Barb. It depended on how the database should be accessed and they both
agreed that they needed to discuss this with either the project manager
or another project member with specific technical skills in C++, but both
of these individuals were away for the rest of the week. Instead, Bill and
Barb agreed upon a solution to use until the manager was back.

In the absence of colleagues with the necessary combination of specific project
and technical skills, Bill and Barb had to wait—to ask elsewhere, in this case, would
not have been helpful or appropriate. Let us give a second example of the occasional
necessity of local knowledge about a specific project:

A supplier to MechCons had not fulfilled all of the requirements of a
job they were to deliver and yet had raised an invoice at the agreed
price. Under such circumstances, MechCons would typically withhold
full payment or request a credit with the supplier. It fell to Tim, a
section manager, to decide exactly how this should be handled. The
manager for the project itself, though, was away on a course. Tim did
not feel that he knew the background to the problem well enough to make
a decision there and then.

As with Bill, Barb and their variable declaration problem, it was necessary to
wait until uniquely relevant personnel became available again to discuss the matter.

Thus, keeping questions local within the project is often a matter of convenience
and necessity rather than following rules-of-thumb. Persons working in the same
project are usually located nearby and usually have the right background know-
ledge, which we have also seen at TeleComp. Questions can, simply, be impossible
for persons outside the project to answer. In one sense, the rules-of-thumb given
by McDonald and Ackerman (1998) can be seen as a categorisation of different
activities conducted in order to solve problems. In some cases people will keep the
question local, in others they will turn to a person outside the project, and in yet
other cases they will turn to people outside the organization. Similarly, in some
cases they may start by interrupting a very busy person, and in others they will
turn to the very busy person as a last resource. However, the results from this
study does not implicate any specific ordering of these activities. It all depends on
specific features of the problem, on practical matters, and on the project-context
the problem arises in.
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Availability and accessibility

In principle, all members’ of MechCons could be reached at anytime through their
mobile phone. Observations were made of people having their phone turned on
during lunch breaks because they expected an important phone call, as well as in
other more intimate situations. There were also, of course, situations when people
chose to turn their mobiles off, e.g., during meetings.

The use of mobile phones and stationary phones at MechCons was complemen-
ted with a loudspeaker system where the receptionist could announce meetings or
other social activities as well as searching for people being wanted on the phone
and not being available in their room or on their mobile. The loudspeaker system
was later removed, when the organisation moved to new premises where they also
used their mobile phones as stationary phones.

A number of other cues can be used for knowing about people’s availability and
accessibility, e.g., small white boards outside people’s offices as at TeleComp, or
sign-in boards at the main entrance showing if people are in or out of the office
(García Rafael 2001; de Frutos Muñoz 2001).

Also, several observations were made, when project managers informed the pro-
ject members’ if they would be out of the office for a longer period of time. At
MechCons knowing about people’s availability is considered to be important.

5.7 Existing information systems

Several different information systems exist at MechCons, each relevant to support-
ing a different aspect of the work. The on-line project archives have already been
mentioned. Other information systems are available through the company’s in-
tranet, containing web pages divided into a list of links to, for example, important
internal documents, common information for employees, address information to
other MechConsOrg companies, internal web pages of the corporation. In addition
to the intranet and project archives, there are information archives available only
for managers, e.g., including documents for planning the activities and consultant’s
CVs, and personal documents archived locally on each person’s computer.

Within this section corporate intranet web pages, local document archives, and
the CV-database will be discussed.

Corporate intranet web pages

On each section’s web page there is a list of the section member’s names, technical
skills, the project they currently work on, where the project is located and how
long it will last. On the pages of most of the sections of the software division there
are also links to meeting protocols from section meetings and to the competence
groups (about which, see below). There are individual differences among the section
intranet pages, largely based on the section managers’ initiatives. Some managers
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saw the intranet as a potential for distributing material of interest for the section
and regularly updated the pages.

Although much information is available on the intranet (over 100 pages), it
was observed that the web pages are relatively rarely used in day-to-day working
activity. Project-specific documents—cad drawings, programming code, diagrams,
specifications, correspondence, etc—are the most likely things to be found on a
consultant’s screen, not corporate web pages.

Consultants explained to us a number of problems that they saw with the in-
tranet as an information resource for their work. Lists of section member’s names,
skills and current projects were often incomplete or out of date. It was pointed out
to us that people who had moved or even left the company several years ago still
were on the web pages. None of the web pages at MechCons included information
about when they were last updated. Most, in fact, were updated rather rarely,
thereby giving little motivation to frequent checking if something new was there.
Other complaints included the bad structuring of the pages, making it hard to find
information when required. One consultant expressed that the intranet “felt as if
it is not living”. For many tasks, personnel preferred to use living persons, rather
than dead web pages, to find out about projects and other organizational affairs.

However, one should not get the impression that the intranet at MechCons
was entirely useless. Indeed, a number of specific uses of it were observed. These
include: finding out individual’s telephone numbers, their usual physical location
and mailing address, employment-related details such as how to apply for vacation
time, local train service information, and other such mundane matters. One sec-
tion manager had the habit of posting occasional articles on the intranet which a
number of people found interesting. The intranet also contained information about
organizationally approved project management methods and quality standards (e.g.
information related to the ISO 9000 series). These methods and standards were,
for example, accessed by consultants working at a customer’s premises in order to
reassure customers of the methods used by MechCons. In addition, people new to
the company were also often directed to the intranet as a way of finding out the
basics. Similarly, people who had been working at a customer’s site for a long time
might use the intranet to become alerted of changes, e.g., new personnel.

All these uses are rather more mundane and varied than one would perhaps ex-
pect from an information system functioning as a “knowledge management system”.
At MechCons, you are more likely to use the intranet to check on the time of the
last train home than to find out who can tell you about structs in C++! Still, there
are many documents of interest for the members at MechCons available on the
intranet, but they are not searchable and thereby not available other than through
browsing. Using information management techniques to create a global information
system where all document archives within the organization are searchable would be
an interesting approach to enhance the possibility to find things out using already
existing information. Note though, that this only includes document archives that
are already in use, and that it does not include adding extra information, e.g.,
about professional interests, to provide a knowledge database.
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Local document archives

Several local document archives also exist at MechCons. One of them could be
called the management document archive, consisting of documents having to do
with planning the consultants’ activities. Examples of such documents are an Ex-
cel sheet including all consultants and their engagements in the nearest future,
and consultants’ CVs. Such documents are considered to contain sensitive inform-
ation and are, therefore, available only to the managers. However, parts of such
documents could serve an important role in a global information system, e.g., by
supplying organizational information to the intranet web pages, thereby providing
the web pages with information that is generated from other documents. Another
kind of local document archive at MechCons are those that reside on each indi-
vidual’s hard disk, so called personal archives. Deciding that such documents, e.g.,
personal lists of suppliers, could have global value, and, therefore, including such
documents in a global information system is also an interesting approach.

Employees at MechCons also used the internet to search for information. How-
ever, a “very slow and stiff” connection made this task quite “awkward and time
consuming”. This became better at the end of the study when some technical
updates of the internet connection had been made.

The CV-database at MechCons

Individuals’ CVs contain important information about their knowledge and skills.
In fact, a CV-database can be seen as an organizational knowledge system, such
as those presented in Chapter 2, providing facilities to refer to people with specific
knowledge. In an organization like TeleComp, where the need for CV-information
is not as obvious as in a consultancy organization, it would probably be difficult
to motivate personnel to contribute to such a system. At MechCons, on the other
hand, CV information is necessary in order to get new assignments. Since the CV
information is already available, it would be interesting to further investigate if and
how such information can be of use for knowledge sharing. Can such information be
used to learn more about colleagues’ skills and experiences? Can such information
be used to learn more about colleagues’ activities and availability? Let us start
with a description of the CV-database developed at MechCons.

During the first part of the MechCons study all consultants’ CV were stored
electronically as Word-documents. The consultants are responsible for keeping their
CV updated and the CV is discussed with the section manager twice a year. The
information on a CV consists of a picture of the person, a description of who the
person is, education, employment, projects the person is involved in (or has been
involved in), and competencies. The competencies are divided into a standardised
set of categories and sub-categories. Each competence is supposed to be rated
according to a given scale from 1 to 4, where 1 = “have taken the course or read
the book”, 2 = “have participated in a project, have about one year of experience”,
3 = “several projects, have several years of experience”, and 4 = “can teach others”.
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The ratings relate to how much the consultant has worked with the topic and,
therefore, indicates the level of experience the consultant has about the topic (cf.
the ratings used in the prototype study described in Groth 1999). The ratings
are also used by the customer when a certain level of competence is needed. A
“level 4” consultant is, for example, more experienced than a “level 2” consultant,
and therefore more expensive for the customer to engage in a project.

At the end of 1999 a competence group was initiated at MechCons with the
purpose of developing a CV-database for internal use. The main purpose with the
CV-database was to simplify for the section managers to find consultants with a
certain profile for different projects, and to be able to get uniform printouts of CVs.
The section managers use the consultants’ CV several times a day when planning
what consultants to allocate on projects. The customer is also given the CVs of
the consultants that are suggested for a project. An additional idea with the CV-
database was to make selected parts of the CV-database searchable for everybody
at MechCons, in order to make people’s experiences and skills publicly available.

Since the competence groups at MechCons do not have any “budget”, only people
who were not assigned to a project were working actively with the CV-database.
This resulted in a slow progress of development, because people were suddenly
assigned on projects and spent less or no time in the competence group, while
others finished their project and joined the group.

The first version of the CV-database was released and used in May 2000. In the
first version the data were only accessible by the managers. At this first stage people
were asked to rewrite their CV following the template provided in the CV-database.
This process took about 30 minutes for each person. The managers specifically
instructed the consultants to enter their CV-information to the database. Still,
some consultants, knowing that they were assigned on a project for several months
ahead, did not bother. They said that they would do that when they were available
for new projects.

After yet another year and several versions later the CV-database was still only
accessible to the managers. The secondary goal to make parts of it accessible to all
employees was not considered important any longer. At this time, there were still
consultants who had not entered their CV-information into the database.

To investigate the use of the CV-database a short questionnaire was distributed
to all employees at MechCons during the fall 2000, as part of the field study. Ques-
tions were asked about to what extent they had entered the information on their
CV, and if and how they had used the CV-database. They were also asked to com-
ment on the CV-database in general. The number of replies to the questionnaire
were 48 out of approximately 80 employees.

As many as 33 employees of the 48 replies had entered their CV completely,
eight had entered parts of it, and seven had not entered any CV information at
all. Reasons given for not having included any information were that the person
was sitting at a customer’s premises, that the person had not had time, or that
the person had been away. They said that they would do it if they were given the
time or if the CV-database would be remotely accessible. These seven persons were
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all consultants. Reasons given for only having included parts of the CV were that
they found parts of the user interface of the database complicated and problematic
to use, and that they had not had time to complete it. Some said that they would
complete it if the complicated and problematic parts of the CV-database interface
were corrected, and some said they would do it if they got the time to do it.
Four of these eight were consultants, the others were project managers and section
managers.

Although 32 employees had not replied to the questionnaire one should not
come to the conclusion that these would be persons that had not entered any in-
formation to the CV-database. Talking to managers at the point of the distribution
of the questionnaire, a majority of the consultants had already supplied their CV
information to the CV-database. The impression was, as is also confirmed by the
results from the questionnaire, that the consultants who had not supplied any CV
information were those who were already engaged and very busy in longer projects,
who felt that they were not of any immediate interest for a new project.

5.8 Learning on the job

Various ways in which members of MechCons search for other people to help out
with problems they encounter in their work have been described. Also, how project
documentation is used as a complement to talking to other persons when finding
things out, and how members at MechCons become aware of each other’s activities
have been investigated. It has also been shown that seeking out expertise and asking
for help depends on the situation and the availability of others. Such problem
situations involves asking questions or seeking help, which take place against a
background of what we can call “learning on the job”. That is, MechCons workers
are continually listening in, finding things out, picking up details relevant to their
own and other’s projects as well as to MechCons’s work in general and the kind of
business it does.

In a sense, learning often takes place as a “side-effect” of having a problem
that needs help from others. Being helped with a solution is often at one and the
same time to learn about a technique, principle or useful component which can be
used again in similar circumstances in the future. Even when individuals do not
have a practical problem that is concerning them, they are provided with several
opportunities to learn and enhance their skills as part of everyday work on projects.
In short, much learning takes place as a natural feature of ordinary participation
in project work.

Being new in a workplace also gives new ideas of how to learn about the organ-
ization. Jim, one of the consultants, told us that when he was new at MechCons, he
pro-actively wanted to learn more about projects, and therefore wanted access to a
real project, even though he wasn’t for the moment committed to project work. Jim
found out about one of the projects from a friend and thought that was a suitable
project. Jim turned to his section manager and asked how to proceed. The section
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manager in turn gave the name of the project manager who gave Jim access to the
project.

In addition to the everyday project activities, there are occasions for learning
which are more staged or planned as such. A number of these are discussed in turn.

Training

MechCons provides an introductory course for new, less experienced recruits to the
organization. This is three to five weeks in duration. The course tends to focus on
project organization and management issues, and general matters about MechCons,
rather than specialised technical topics. Training courses related to more specialised
topics are provided or arranged when the need becomes apparent. For example, a
course dedicated to Bluetooth technology was purchased from external consultants
by MechCons’s parent corporation with ten people from MechCons in attendance.

The E-project at MechCons is a long-term activity of several years’ duration
with a reliable customer whose business is well known within MechCons. This
project involves only software. Unlike other MechCons projects, it is not necessary
to get software to inter-operate with electronic or mechanical components. The
work in this project involves maintaining and updating existing software while
also addressing new specifications. This balance of the old and the new in the
work, its relative homogeneity (software only) and the fact that it takes place
with a well established customer makes the E-project well suited for new, less
experienced employees to be assigned to. Indeed, this is routine practice. During
management meetings, when personnel are assigned to projects, the E-project is,
in many respects, the default assignment for new recruits.

However, this can lead to problems. Bill, who came to MechCons from university
doctoral studies admitted that he did not know the programming language (C++)
to be used in the E-project before he started work on it. Bill believed that the code
written is not always of the best quality because people are placed on the E-project
to learn.

Another example from the observations is when Bob indicated to his section
manager that he wished to learn C++. Though not a new recruit to MechCons,
the management meeting decided to place him on the E-project. However, the
manager of the E-project and its technical manager were unhappy about this. At
the time, there were only two months before the new software had to be delivered
to the customer. This period would be dominated by testing rather than extensive
code writing and, at such a critical moment, they did not want to spend project
time on teaching Bob C++.

As described in the previous chapter, at TeleComp yet another approach to
introducing new personnel was identified, i.e., sharing a more experienced person’s
social network. Similarly at MechCons, a person being new in the workplace would
typically be introduced to others by his or her contact person. He or she would
also be given an introductory task to perform including names of persons to be
contacted regarding the task.
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Competence groups

In 1996, MechCons inaugurated “competence groups” as a means for giving shape
to the development of people’s knowledge and skills. These enable personnel, who
might otherwise be working on different projects, to help each other and to attend
or arrange courses or share literature. Members of a competence group might
even work together to build a small application or part of a development platform
if that was considered to be the most effective way of enhancing their abilities.
Additionally, people without a current project might devote their time to building
up the resources of a competence group.

Competence groups have formed around topics such as “internet”, “database
techniques”, and “user interfaces”. Typically, a competence group would have
between three and eight members with individuals being constrained to be members
of only one group at any one time. Groups pass in and out of existence. A group
might break up if collectively the members have learned as much about the topic
as they wish at the moment or if membership dwindles to one or two persons or if
new topics come to be seen as more urgent or relevant. Commonly, new topics and
groups emerge as a result of proposals consultants make to the section manager or
following from a manager’s suggestion. There is no formal procedure governing the
formation of groups but MechCons does insist that each consultant is a member
of one. Equally, there is not a formal allocation of resources to competence groups
(e.g., they do not have a “budget”). However, the existence of a group under a par-
ticular topic gives a warrant to group members to ask section managers for support
on topic-relevant activities. For example, a consultant is relatively more likely to
be released to attend a Bluetooth course if mobile computing has been the topic of
their competence group.

In interviews, different opinions were expressed about the success of the com-
petence groups. While there was enthusiasm for the groups amongst management,
most of the consultants felt that the overall scheme did not work, though a few well
defined groups reported success. A common observation concerned the difficulty in
justifying time spent on competence development when there were always imme-
diate project-related issues calling for attention. Customer projects, being closer
to MechCons’s “revenue stream”, were commonly prioritised before the work in the
competence groups. During the time of our contact with MechCons, this problem
has been well recognised but it seems to endure in spite of an internal working
group attempting to deal with it.

In some respects one could say that the competence groups are some kind of
communities of practice. The competence groups exist for two reasons. One is
that the management wants them to exists in order to enhance the organizational
competence within different areas. The other is because the members, to some
extent, share an interest in a topic they want to learn more about. The competence
groups are not supposed to deliver any specific product or service, although they
usually produce some kind of documentation about the domain. They are supported
by the management in time and money, as long as it does not interfere with a
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customer project, which is one criterion to support communities of practice to work.
On the other hand, in some respects, the competence groups are not communities of
practice. People can not join more than one competence group, and they can only
join one that is formed under his or her section. The competence groups rather
consists of members that want to learn more about a topic, than members that
know a lot about a topic. Those competence groups that were successful, were also
those having a leader taking a strong interest in the domain. These competence
groups were probably those that functioned most like a community of practice.
They were driven by the members’ interest about the domain, rather than by the
managers encouragement to participate.

5.9 Discussion

In this chapter we have presented in detail some actions that people at MechCons
take as they find things out. This includes examinations of the practical use of
documentation, how people’s workplace enables encounters between individuals,
how people are sought out and consulted, the use of existing information systems,
and how people learn on the job.

In all, the findings from the MechCons study shows many similarities with the
TeleComp study, see Chapter 4. The behaviour identified at MechCons, i.e., asking
colleagues nearby, asking managers, asking external contacts, and asking formal and
informal sources, was also identified at TeleComp. Similarly, the processes identified
by Fitzpatrick was also identified both at MechCons and TeleComp. There were
also some differences in the findings from MechCons and TeleComp, but these
were mostly related to different ways of doing things within the organization. For
example, at MechCons project documentation was seen as a major activity of a
project due to the responsibility towards the customers, while at TeleComp this was
a less dominant activity. Indeed, no findings from the two studies are contradictory.

Next within this chapter, the research questions will be discussed in relation
to examples from the study pointing to 1) how people ask others as well as how
they use written documentation in order to find things out, 2) how the situation in
which a problem occurs differs and affects the way people decide what actions to
take as they search for knowledge, 3) how people used existing information systems
and project archives as tools for finding things out, and 4) how different techniques
was used within MechCons at the time of the study.

What actions do people take as they try to find things out?

From the results at TeleComp it was not clear how written documentation was used
in order to find things out. At TechComp, on the other hand, it became obvious
that people use both written documentation and other persons as sources when
searching for knowledge. However, in the examples we have observed at MechCons
the simple search facilities offered worked in conjunction with the searcher’s back-
ground knowledge. Mike, for example, searched a project archive in order to find
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out about a cable that broke. However, Mike was also part of the project and based
on his project knowledge he had a good idea of where to search and what to search
for. A person with no knowledge about the project itself and members’ activities
in the project would probably have difficulties finding the right document.

When asking others, a number of different approaches were identified:

local questions A common behaviour at MechCons is that people turn to other
persons when they need to find things out. They usually turn to members
working in the same project, simply because many questions are of a project
related character and thereby most suitable answered by people with know-
ledge about the project. With the project oriented organization of MechCons
these persons are also most likely to be the ones physically located nearby.
Therefore, many questions were dealt with by meeting people face-to-face.

external contacts Apart from local questions members at MechCons often used
external contacts when finding things out. Cindy used a supplier of sensors to
find out about what specific kind of sensor to use in a project. It turned out
that Cindy did not only learn about what sensor to use, she also found out
where to buy it and what kind of catalogue she could use to find out about
similar matters.

managers and key personnel As reported by several other researchers many or-
ganizations have a number of key personnel, either with long experience within
the organization or extensive knowledge about specific areas, see Chapter 2.
In many cases such persons are also managers. At MechCons managers were
found to have a central role much because they tended to be the longer serving
personnel within the organization. Section managers were typically the ones
having the responsibility for projects towards the customer, while project
managers had a responsibility for running the project. For example, the
manager of the hardware department would typically be responsible for the
projects involving hardware. Although managers were also busy and often
away from the office, they were still considered for questions as long as they
were available. Mike actually turned to a section manager for a consultation
of a hardware drawing instead of turning to the person who actually made
the drawing, because the manager was available at the office while the other
person was not.

reciprocity of favours Reciprocity of favours appears to differ between organiz-
ations and countries, see Chapter 2. At MechCons we could not identify any
evidence of people hesitating to ask others for help on face-saving grounds
or for a “market of favours”. Instead, people helped out if they had the time
and the competence. When Pugh needed a testing done quickly late in the
afternoon, Melinda helped him even though it was not her task to do what
he needed help with. Shelly helped a colleague with a problem when being at
work on a weekend with the consequence that she did not have time to finish
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what she originally came to work for. These two examples, as well as others
observed during the study, show that instead of seeing to personal benefits,
it appears that people MechCons see to the benefits of the company. This
behaviour was consciously supported by the managers at MechCons who act-
ively encouraged members to help each other. A negative attitude to helping
others would be known by the managers.

At MechCons there is a significant difference between consultants and managers
in their contact with others. Consultants have most contacts with others in the
project they participate in or have been participated in. They typically ask each
other questions several times a day. Most questions are related to the work at the
moment, e.g., how an interface between two parts of a software design should be
defined. Managers, on the other hand, have a different pattern of contacts with
others. Apart from having contacts with members of the project they also have
regular contact with, for example, customers, suppliers, and other managers. Their
network goes beyond the projects in which they participate or have participated in.

Apart from the differences in networks of managers and consultants, there is also
a difference in what kinds of needs the managers and consultants have of finding
information. Managers, whose work consists of, for example, managing a project
or department, keeping in contact with existing and potential customers, keeping
in contact with consultants in the department or in the project, need to find out
information about a broader area than a consultant whose focus is on the project
he or she participates in. A manager may, for example, need to find out about new
technologies, about what suppliers to use, about what consultants to engage in a
new project. In the MechCons case some managers, for example, explicitly asked
for better ways of knowing about techniques used in other projects.

How does the situation affect the way a person searches for knowledge?

What actions members of MechCons take in order to find things out clearly depend
on practical matters, on the character of the problem, and on the situation in which
the problem occurs. Mike used a number of different methods to find a missing CAD
drawing. He looked around the office, he tried to contact the person who made the
drawing, he considered trying to find the electronic version, he asked other project
members and an external supplier. He tried all possible ways of finding the CAD
drawing. Bill wanted to know more about how to use structs in C++. He turned to
written documentation, to an external person (me) happening to be sitting nearby,
and to a member of the project who happened to be outside his room. These two
examples, as well as a number of similar examples observed, shows that there is a
clear ordering in how member’s at MechCons find things out, but exactly how their
searches unfold and which method they will turn to next depends on the context
of the problem and situation.

The examples from MechCons clearly show how the availability of people affect
what actions people take as they find things out. People can attend meetings within
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the company premises, they can be working at a customer’s site, or they can be out
of the office for other reasons. Who is available in the office at the moment is not
predictable. At MechCons we have observed Mike turn to another person available
in the office to discuss a hardware drawing, instead of contacting the person who
made the drawing but who happened to be at a customer’s site at the moment.
Who is available when a problem needs to be solved also affects what actions people
take in order to find things out.

From this point of view, the approach suggested by McDonald and Ackerman
(1998) that finding things out is based on phases of “identification” and “selection”,
and if necessary an “escalation” between these two phases in order to refine the
results, could be questioned. Many of the examples observed at MechCons fit into
this order of activities, but we have also observed many examples that do not.
We are especially sceptical of what McDonald and Ackerman (1998) refer to as
a preferred ordering of first asking a local colleague, then crossing organizational
boundaries, and as a last resort asking an “expertise concierge”. We have also
observed people at MechCons keep the question local, but for practical reasons.
Project members are likely to have the right domain knowledge for project related
questions and project members are likely to be physically located nearby. We have
also observed members at MechCons turning to managers who would then both be
“expertise concierges” and have a heavier workload, before turning to another local
project member simply because the manager is there and available at the moment.

ER (McDonald and Ackerman 2000), based on the classification of people’s
behaviour identified by McDonald and Ackerman (1998), is supposed to support
people in identifying and selecting who to ask about different topics. However,
one can argue against the design of an organizational knowledge system that is
based on a classification and ordering of people’s behaviours identified in a field
study. Can one make such classifications and orderings at all? Also, the extensive
computations necessary to establish a list of recommended persons makes ER a
“heavy-weight” application that might not work in practice because of its complex-
ity. Unfortunately, no proper evaluation of how the ER system is used within the
MSC organization has been conducted, only an evaluation of the recommendations
given by ER (McDonald 2001).

Hence, asking others is a highly situated matter that depends on the context of
the problem and on who is available at the moment.

What tools do people use in order to facilitate knowledge sharing?

At MechCons we have seen some examples of people using what could be referred
to as organizational knowledge systems, see Chapter 2. Included in such systems
are common information systems, e.g, project document archives, intranet pages,
and the CV-database. At MechCons these systems are not intended to serve as a
complete organizational knowledge system, only as a complement to the daily work.

Written documentation can be used as means to locate other persons. In a
study of accountants at a large accounting and consulting firm Erickson and Kellogg
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(2003) report that the employees used a document retrieval system to find out who
to talk to regarding a specific problem. If a person in the company had been working
with a customer that another person was about to get involved with, then he or
she could serve as a reference for contacts.

Projects at MechCons are documented for other purposes than serving as an
organizational knowledge system, i.e., as a verification of what is made in the project
as well as a part to be delivered with the project. The intranet, where some
information of common interest can be found and made available to others, is
functioning as a resource for organizational information. The CV-database works
as a tool for managers to use when assigning people to work on projects. These
three information systems are discussed below:

project archives The results from the MechCons study show that people used
written documentation to find things out, but to do so they also needed
local knowledge about the documentation. Simple methods for searching
the project archives were used with good results, but the documentation was
never used as a stand alone source for finding information or knowledge about
a project. Project documentation was used, for example, when identifying
what had happened when an error occurred in the project, as grounds for
deciding how to do a change request, and as examples for other projects that
had not yet been started.

Thus, project documentation is an important source of generally applicable
information, as well as more detailed knowledge about specific aspects, to
be used in conjunction with individuals’ knowledge about projects. On the
other hand, in some cases it could be motivated to search through all project
archives, e.g., when searching for specific technologies used in other, present
or previous, projects. This would not be possible with the project archives
as they worked at MechCons, i.e., as separate archives with no connection
in between and because people only have access to project archives in which
they have participated.

intranet The intranet used within MechCons was considered to be of little use
because of poorly structured and out-dated information, but it was, at the
same time, considered to contain some useful information. The intranet was
also seen as a potential for presenting personal information, such as inform-
ation about what project people work on, and including pictures of people.
Each section had their own home page, and the information presented varied
depending on who was responsible for the page. Some section managers used
their section’s home pages as a medium to distribute information that could
be of interest for their section members, while others rarely even updated
theirs.

There are two plausible reasons for why the intranet pages were considered
to be of little use. One is that they were not part of the work activities in
general. The other is that the same kind of information already existed in
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other documents, i.e., in the consultants’ CV and in the Excel sheet used by
managers when planning new projects.

cv-database The information presented in the CV-database can, to some extent,
reveal what skills and knowledge a person has. This kind of information may
be of interest when searching for people with a specific competence for the
purpose of solving problems, if one cannot solve a problem through ordinary
methods, such as asking people nearby or asking managers. If this kind of
information already is used for other purposes, as it is at MechCons, it might
as well be globally available and presented, for example, as parts of personal
home pages. Earlier studies within this work has indicated a general interest
for information presented on personal home pages (Groth 1999). Presenting
personal information would, for example, give the employees a chance to
find out more about other employees, and to identify potential members of
communities.

The results from the questionnaire study of the CV-database point to three
problems associated with the use of such a system: overhead, benefit, and
design problems. These are further described below:

overhead The first problem is that the consultants are not given the time to
enter the information necessary, neither to enter new information or to
update old information. Although management ordered their employees
to supply the information, the employees still felt that they were not
given time enough to do so.

benefit The second problem, which also is closely related to the first one, is
the lack of benefits at the moment (cf. Grudin 1988). People who are
already assigned to longer projects, and who are quite busy in these pro-
jects, did not feel that they had to supply their CV-information at the
moment. They did not benefit from taking the extra time to enter the in-
formation, because they would continue in the project they were already
assigned to for several months. This shows the difficulty in keeping such
an information system alive. At MechCons this kind of information is
needed as a declaration of the consultants’ skills and experiences, to be
sent to customers. Without this incitement there would probably not
exist any CV-database at all.

design The third problem has to do with the user interface of the CV-
database. People find it too complicated and time consuming to enter
the information necessary.

These three problems concerned with the use of an application are not new,
but they still exist in today’s applications, and need to be carefully considered
when designing these kinds of systems. In the case with the CV-database at
MechCons these problems did not cause a major problem to the application,
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they only caused disturbances because of the general knowledge about how
CVs are used in the organizations and how important they are.

The kind of classification of people’s knowledge about a topic made in the
CVs at MechCons is quite interesting. It is related to activities that people
have been involved in regarding the topic. It might be easier to classify one’s
knowledge if one can relate the classification to activities, rather than only
having a scale from one to four. This was also one of our ideas about rating
one’s knowledge in the knowledge net approach (Groth 1999).

Other kinds of information that could be useful in a global perspective is indi-
vidual documents, e.g., a list of suppliers, that project managers usually keep for
their own record. Knowing which suppliers others find useful may be of use when
looking for new components to use in a project.

Other tools used for the purpose of finding things out that were not related
to information systems were mobile phones, e-mail, a loudspeaker system, and a
white-board at the entrance of the office showing who is in or out of the office.

What technologies could be suitable to use to facilitate knowledge
sharing?

Apart from the use of the information systems at MechCons, other alternative
approaches to support knowledge systems could be suitable to use as well:

networks What is interesting at MechCons, as well as at TeleComp, is the way
people conduct their search for information when they encounter a problem.
Without any doubt, and for natural reasons, most questions are kept local
within a project. However, we can also see a pattern that people learn,
through earlier projects or through asking managers, about who to ask about
general matters. If, for example, C++ is used in one project, then it is possible
that it is used in other projects as well. If a person has worked in other projects
he or she might have learned about others that know about C++. In this way,
by rotating on projects, and by asking managers and others, people build a
social network with people they know they can ask about different topics. To
support this way of learning about others’ activities, i.e., through activities
either in projects or in competence groups (or communities of practice), is an
interesting approach.

The use of competence groups at MechCons is one example of an alternative
approach to organizational knowledge systems, i.e., they are in many ways
similar to communities of practice. Members of a competence group share
an interest in a topic, aim at increasing their knowledge about this topic,
and are sometimes involved in some kind of practice involving the topic (cf.
Wenger, McDermott, and Snyder 2002). At least, the competence groups can
be seen as an attempt to identify potential communities and to provide an
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infrastructure that integrates communities in the business (cf. Wenger and
Snyder 2000).

awareness systems At MechCons, it is considered important to be aware of when
members of projects will be away and for how long. We have seen, for example,
a project manager informing all project members about being away for the
rest of the day. This not only makes the project members aware that the
manager will be away and for how long, it also gives the project members
and opportunity to discuss aspects in the project before he or she leaves. We
have also seen project members being well aware of when the project and
technical manager will be back when deciding about an interface between two
software parts. Knowing that they will not be back for at least a week made
the project members come to a temporary agreement on the interface.

The open plan office in combination with the physically location of people who
work in the same projects also facilitates for members at MechCons to know
of each others’ activities and availability. It gives people a chance to overhear
conversations and, thereby, learn from the discussion that takes place. It also
gives people the possibility to visualise what others are doing, and if they are
available at the moment a question arises. Another cue supporting people
in knowing about others’ activities and availability is the loudspeaker system
used. Announcing meetings in different projects or calling out for people
make others aware, to some extent, of what is going on in the organization.

mobile applications The use of mobile phones makes people reachable wherever
they are, e.g., at lunch, or on the way to a customer, as long as they have it
turned on. Even though a project manager may be away on a meeting with a
client he or she can, to some extent, be reached on the mobile. The extensive
use of mobile phones make them suitable tools to use to build new support
for knowledge sharing.

Research questions re-visited

A last research question identified based on the study at MechCons concerns using
alternative technologies for supporting knowledge sharing:

What kinds of issues are raised when using alternative technologies to
facilitate knowledge exchange?

This question will be addressed in the next chapter focusing on design issues.





Chapter 6

A selection of technologies
supporting knowledge sharing

I don’t have any project to assign the work to so I can’t help you.

a person’s response to a colleague from a different
department at a Swedish government agency

6.1 Introduction

As discussed earlier, see Chapter 1, ethnographic field studies, or any observational
studies in general, may not always lead to specific decisions on how a system should
be designed. Rather, they may produce details and engender sensitivities for what
kind of system support to build (cf. Pycock and Bowers 1996). Potential users of
such a system may not always be able to explicitly express requirements, but system
designers may be able to draw such conclusions from the material of the field study
(cf. Bowers and Pycock 1994). In neither the TeleComp study, nor the MechCons
study, it has been possible to identify any “killer application”, nor any specific
requirements on a system that could support information and knowledge sharing in
the organization. The results did not show how to support people in knowing about
others’ availability and activities, although there are some indications. Indeed, it
is not even clear that there is a problem to solve at MechCons. The results only
showed that if innovative technologies should be designed for such settings, then
there are some things that should be kept in mind. Instead, a number of general
design aspects have been identified, that most certainly have an important role
when designing such a system.

Hence, focusing on design issues, the results from the studies conducted within
this research suggest

• that knowing about others’ availability and activities is important for know-
ledge sharing,

143
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• that social interaction with other persons is highly important for knowledge
sharing,

• that physical proximity affects knowledge sharing,

• that information sources are useful in combination with individuals’ domain
knowledge when finding things out,

• that the situation in which a problem occurs, e.g., the character of the prob-
lem, the office environment, and the availability of others, affects the process
of finding things out.

The primary focus on the design of supporting people in finding other persons
to talk to in order to share their knowledge is on supporting people in knowing
about others’ availability and activities. Despite the lack of a killer application
or an already existing suitable application, and based on the observations made
in the studies, the design suggestion discussed in this chapter focuses on three
specific technologies: communication tools, awareness applications, and information
management. Three prototypes have been developed using these technologies:

Mobile Elvin which is based on the Elvin application (see Chapter 3), focuses on
notification based communication using both desktop computers and mobile
phones,

Ask-Me Presence focuses on location detection using Bluetooth technology and
other cues to present people’s activities, and

Ask-Me Information focuses on making already existing written documentation
searchable.

The three prototypes are described in more detail after the discussions below
about design focus and design goals. This is followed by a discussion of an evaluation
made of the prototypes. Ethnographic methods in combination with participatory
design methods such as focus groups have been used during the evaluation (see also
Chapter 1). The chapter ends with a discussion about the findings in relation to
the research questions.

6.2 Design focus

As mentioned above a number of general design aspects have been identified based
on the observations made at MechCons and TeleComp. These design aspects focus
on the technologies of communication tools, awareness applications and informa-
tion management. Still, it is important to note that things worked well at both
MechCons and TeleComp, and that these design aspects point to possibilities that
would be valid in both kinds of organizations. A review of these technologies was
given in Chapter 3 (although communication tools were discussed under awareness
tools).
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Communication tools

The results from the studies at MechCons and TeleComp, e.g., that what actions
people take as they find things out is a highly situated matter, show that it could be
important to support people’s knowledge about others’ availability and activities.
This can be accomplished not only through computer support, but also through
social interaction and through organizational issues. People need to get opportun-
ities to talk to each other, for example, about the projects they are involved in, and
about other professional and private interest areas. If this is not possible through
face-to-face meetings, e.g., if people are distantly located, a number of technologies
are available.

At MechCons, members working at a customer’s premises complained about not
being aware of the activities going on in the office. A system like Portholes (Want
and Hopper 1992) with a video connection between two sites, could be useful for
this purpose as well as for people not sitting nearby each other in the office. Being
able to see others in public spaces or in their office, through a video connection, also
gives the possibility to capture some awareness of others’ availability and activities.
Being able to talk to others in public spaces or in their office, through an audio
connection, provides yet another means increasing people’s awareness of others’
availability and activities. On the other hand, it would probably not be possible to
have video cameras installed at all customers’ premises for security reasons, among
others, which makes this solution “one way”. This could, in turn, lead to privacy
problems because members at the office would not really know who is watching
them.

A chat system might be a better alternative to support communication between
people, located distantly from each other, and also provide an increased awareness
of others’ activities and availability. In this case, a system like Babble (Bradner,
Kellogg, and Erickson 1999) where people’s activity in the system can be visualised
through the use of coloured marbles could be a suitable solution.

Another kind of communication system is notification systems, e.g. the Elvin
system (Fitzpatrick et al. 2002; Fitzpatrick et al. 1999), which also can support
people’s awareness of others’ availability and activities in a variety of ways. Elvin is
also a clear example of a system supporting quick and easy communication between
people, which also supplies means for continuous awareness in an organization.
People may notice messages sent on the Tickertape and register that things are
happening in the organization, although they are not primarily engaged in that
task at the moment. The Elvin system may be used as a base for a system sup-
porting information and knowledge sharing in an organization. Some applications
that already exist may be used as they are, some may be modified, and new ap-
plications may be added. The possibility to use mobile equipment, e.g., PDAs
and mobile phones, makes the Elvin platform even more interesting to use in the
design work. This could provide awareness information for people that are “running
around” inside or outside the office, which was often the case among managers at
MechCons.
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Awareness applications

The second area of technologies involves awareness tools where, for example, sensor
technologies can be used to capture information about people’s location and activ-
ity. The area of awareness has been in focus within the CSCW research community
for a number of years and several tools focusing on different kinds of technologies
have been developed over the years. This area also provides a number of techno-
logies making it possible to automatically capture information, thereby avoiding
extra effort on the users (cf. Grudin 1988). However, this also provides a number
of problems related to privacy, see further Chapter 3.

At MechCons, people’s awareness of others’ availability and activities plays an
important role. We identified behaviours where a project manager actively informed
other project members before leaving the office for a longer meeting. It could be an
advantage to learn that a manager will be away for the rest of the week before he
is needed. Also, people who are in regular contact with the manager, who should
be informed about his or her whereabouts, may want an opportunity to talk to the
manager before he or she leaves.

There is also a balance of getting enough information vs. getting too much or
too little information. One does not want to know everything about everybody’s
activities, but one would like to know about people one is usually in contact with.
This implies that personal preferences, i.e., what kind of information a person
is interested in and about who, could be interesting to consider in this kind of
awareness applications. At MechCons project teams are typically located in the
same room or in rooms nearby one another, which enhances both social and activity
awareness of members of the project in a non-obtrusive way. However, there are
exceptions to this, e.g., when people are working in more than one project. Hence,
it is also important to consider the possibilities of organizational or social issues
like physical proximity, e.g., using project rooms, when designing for awareness
applications.

In an organization there exist several cues that can show people’s short-term
activities, such as meeting room schedules, personal electronic calendars (not com-
monly used at MechCons though), runtime detection on computer systems and the
use of mobile phones. The validity of some cues depends on the person’s behaviour
and could be combined with statistics on how the person uses that specific cue. The
persons that work within the premises at MechCons have the advantage of being
able to use more cues that supply awareness information than those who work at
a customer’s premise. In the prototypes described below, focus lies on awareness
cues that can detect where in the building a person’s mobile is located, and how
active a person is by his or her desktop computer.

When it comes to making people aware of others’ availability and activities
the privacy aspect always comes in focus. There are several alternatives to deal
with this. One alternative is to use social translucence mechanisms, i.e., “if you
can see me then I can see that you are watching me”. Another alternative is to
let the persons decide by themselves who should be able to watch them. In the
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prototypes described below people are able to decide for themselves who should see
what information about them.

Before asking another person there is also an issue of deciding how busy the
other person is at the moment. At TechCons we could see people interrupt meetings
because they needed to get an answer to a question from one of the participants.
The most suitable situation to ask another person is probably best decided by the
persons themselves. In a similar way, people may be more available to some persons
than to others in certain situations. For example, if the project manager is trying
to reach you on your mobile phone and you are in a not so important meeting,
you may decide that you want to answer the phone call. Should it be possible to
allow for this kind of reachability? None of these issues has been considered in the
prototypes, but they may still be of importance.

Information management

The third area of technology involves structured and searchable information sys-
tems, that can be used to capture information about people’s activities. It is
important that these information systems are based on already existing informa-
tion, stored for other reasons, e.g., project specifications, CVs, and personal lists,
in order to avoid extra effort on the users, see further Chapter 2. The advantage
of using information systems is that most organizations already have a number of
already existing information systems and methods for what and how things should
be documented. At MechCons there exists a number of information sources show-
ing people’s activities. Section managers, for example, keep a spreadsheet of what
projects people are working on and for how long, planned vacations, courses to
be attended etc. Project documentation shows, by including authors on each doc-
ument, who is working and has been working with specific parts in the project.
The difficult part lies in combining the different sources to make them structured
and searchable. The simplest solution would be to only use, for example, Google
to search through the information spaces, without providing any structure of the
information. A more complicated solution would be to either have the information
stored in a metadata format from the beginning, or to use some kind of metadata
file in combination with the information.

There usually exist several kinds of information systems in an organization, e.g.,
project archives on different servers, different kinds of databases and intranet web
pages, and business management systems, each one with a specific purpose. Al-
though a solution based on externalising and recording members’ knowledge in some
kind of information system is rejected in this thesis, information systems in general
can, of course, be of use for knowledge sharing. One of the managers interviewed
during the MechCons study expressed the following about finding information:

It would not hurt if it was easier. In the projects I often search for
products, for example, that should fulfil certain requirements. I usually
search on the internet, but it is not easy to find the right things. Then
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I ask someone instead, and maybe I’ll get a tip and continue the search
and so on. If it would be possible to search by yourself in some clever
way it would of course be better.

To some extent, searching for information can be useful for the purpose of
learning about others’ activities, but the main function would be to identify other
persons to talk to. For example, learning from the information system that person
X has worked on projects involving a specific customer, could imply that “I should
contact X to get more information about the customer”. In some cases it might also
be the case that a person who searches the information system directly finds an
answer to the problem. This happened quite often at MechCons, but it is important
to note that in these cases the searcher had a background knowledge that worked
in conjunction with the search. These three uses of an information system are
graphically described in Figure 6.1.

Figure 6.1: A person, Pete, can search an information system and either find the
answer directly, identify a person, Ellen, to talk to, or identify another source to
look at, e.g., a manual. Ellen in turn can direct Pete to yet another person, Rose,
or to another source of documentation, e.g, a project document. This chain of
asking others and looking through information sources can be longer than shown in
the figure.

At MechCons information about projects is stored in document archives or-
ganised around the projects. A project conducted within MechCons’s premises is
usually very well documented. It can easily be detected who has written what doc-
ument. This also indicates that it is possible to detect who has worked on what part
of the project. Each project repository consists of a project overview that is similar
for all projects since all project documentation follows the ISO 9001 standards.

At MechCons information about people, basically information on a CV, is stored
in a local database, the CV-database. In some organizations employees’ CVs are a
necessary part of the daily work, e.g., consultancy organizations, whereas in other
organizations personal home pages are highly valued, e.g., research organizations.
What kind of personal information that exists in an organization, and that can be
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reused for the purpose of learning about others’ activities and availability needs to
be thoroughly investigated before deciding what kind of information to use.

Organizational information at MechCons, such as what section people belong
to, are stored in local documents on different servers. Such information makes
people aware of where, for example, others in the organisation are working. In any
organization it is important that people get to know each other. In a consultancy
organization such as MechCons, with members’ working at customers’ premises, this
can be difficult. On the other hand, in such a consultancy organization where focus
is on projects rather than on which department a person belongs to, people rotate
more because one project constellation differs from another. Members thereby have
an opportunity to get to know more people.

Information at MechCons is also stored locally under each section and presented
on an intranet. Some of the competence groups at MechCons collected information
about their topic to be published on the intranet:

In the competence group that I am involved in we work with sensors and
controlling components. I search on the internet to get some information
in order to structure the area to make it easier to access for others
that need that expertise. We present the information on the home page.
There are, among others, links to companies that manufacture some of
these products.

The intranet used at MechCons consisted of information items of varying im-
portance. The largest objection to the usefulness of the intranet was that much of
the information was out of date. However, there were situations when the inform-
ation on the intranet was reported to be useful. Examples of such situations are
when searching for telephone numbers to colleagues, when finding out what section
a person belongs to, and when finding out about what competence group to join.
One manager once used the intranet to find a person from the hardware section:

Yesterday I wanted to find a suitable person to participate in an employ-
ment interview. It should be a guy from the hardware section, and who
works on the hardware section is on the intranet.

It also became obvious, when the re-organization was made, that the information
represented on the intranet is of interest to everybody at MechCons, not only to
members recently employed.

Providing well structured and searchable intranet pages in an organization may
motivate the effort this involves. One employee at MechCons commented on the
poorly structured and up-dated intranet pages at MechCons and compared them
with the intranet pages in a company where he had previously been employed:

I worked for another company where they had the company page as a first
page when starting a web browser. The start page consisted of today’s
news. It was automatically presented and you felt very updated. The
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pages were well structured in what the organization looked like, which
persons were sitting where, pictures as well as a presentation of the
persons, and activities each person was involved in. That was very useful
for a newcomer.

Another person at MechCons expressed that it would be nice to use the intranet
to first get the information about new employees. With employees sitting at the
customers’ premises for a long time, one would not know if the unfamiliar person
showing up at the office is a new employee or a person that has been at a customer’s
premises for a long time.

To create and maintain a well structured and searchable information system is
not an easy task. There is some general advice, based on the problems identified
with traditional knowledge systems (see Chapter 3) that hopefully can help make
such an information system become successful:

reduce information overhead Avoid having members of the organization supply
the same information more than once. People might not even have time to
supply the information once.

reduce the amount of information The amount of information in the system
must be minimised. The more information stored the more information to
keep updated. This makes it important to consider what kind of information,
necessary to store for other purposes, that can be reused for new activities.

fit into work procedures Have well defined work procedures for how the inform-
ation system is used, both in how information can be supplied and searched
for. The members of the organization need to feel responsible for the inform-
ation presented about them and their activities. At MechCons not even all
section managers felt responsible for the information presented about their
sections. Some sections’ home pages had not been updated for several months,
or even years. On the other hand, the section managers also had the same
kind of information on a spreadsheet, thereby having to manage the same in-
formation in two places. It is also important that people use the information
in order to notice when they need to add or change the information. The
information may in some sense become part of the daily work activities, as
was the case with the project documentation at MechCons.

easy to supply and maintain Make it easy to supply and change information
to the information system. As in the case with the CV-database some people
found it too complicated to supply and maintain the information asked for.

management support The management clearly needs to encourage and support
the use and maintenance of the information system.

The use of already existing information systems to create a structured and
searchable information space, may be considered controversial because of the strong
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arguments against organizational knowledge systems focusing on storing informa-
tion that can be reused as knowledge, see further Chapter 2. There is obviously a
balance of what to do regarding the technical solution in order not to involve too
much “administration” to get it to work. The work of managing the information to
make it globally searchable needs a clear benefit. However, it is challenging to see
what could be done with all the information that exists within a company in order
to facilitate knowledge sharing.

6.3 Design goals

Above, different areas of technology and how they relate to the studies conducted
within this work have been described. Before turning to the design prototypes, a
number of design goals will be discussed.

One goal with the design prototypes was to investigate what kinds of techno-
logies to use when supporting knowledge sharing within an organization, and how
they can be used. This is the main goal that the design work is based upon. How-
ever, this is a rather broad goal that can be divided into a number of subgoals
based on the use of the technologies of communication tools, awareness systems
and information management.

The first subgoal involves communication systems and mobile devices to enhance
communication between people:

How can notification systems, or similar kinds of applications, be used to
support general awareness about others’ activities and availability, and
how can mobile devices be used to enhance this kind of communication?

In many cases face-to-face contacts, as well as e-mail or phone communication,
worked well within MechCons. At some occasions though, if, for example, working
from home or at a customer’s premises, other means may be quicker and easier.
This could be especially useful when communicating with more than one person at
the same time, e.g., with a project group.

The second subgoal involves awareness systems and mobile devices to support
increased awareness of people’s activities and availability:

How can different cues for location detection be used, with a minimum of
effort required from the user, to support general awareness about others’
activities and availability?

Although people at MechCons in general did not appear to have any significant
problems finding others to talk to when they encountered a problem, it might be
possible to facilitate the sharing of knowledge through information about people’s
availability and activities. Also, enhancing this kind of awareness may facilitate
people in knowing when they can contact others, decreasing the time people some-
times spend on finding out if and when people are available.
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The third subgoal involves information systems and what techniques that can
be used to provide better search results:

How can we make existing written documentation searchable in order to
support people in knowing about others’ activities?

Members at MechCons did, for example, search document archives to find solu-
tions to problems, and the internet to find suppliers of technical components, and
they usually knew where to find the information because they had the background
knowledge needed to make sense of the search results. Still, to make, for example,
parts of project information, parts of personal lists of suppliers, and parts of con-
sultants’ CV, searchable from one point could provide information that could be
useful in problem solving situations. People at MechCons even expressed that they
would like to have better facilities for searching written documentation.

6.4 Design prototypes

The design suggested in this chapter consists of three prototypes supporting com-
munication between people, awareness of other’s availability and activities, and
reuse of specific parts of written documentation stored for other purposes. To-
gether, these prototypes provide a suitable framework for supporting knowledge
sharing in an organization by increasing people’s knowledge about others’ activit-
ies and availability, group communication, platform independent communication,
and social interaction. The prototypes support activities such as finding out about
people’s past and present activities through searching document archives, finding
out about a person’s activities and availability through his or her location, and
being able to communicate with the persons identified to be the ones who knows.

The first prototype described, Mobile Elvin, is based on Elvin (described in de-
tail in Chapter 3), and presents an Elvin client to be used on mobile smart phones.
The second prototype described, Ask-Me Presence, is based on Bluetooth techno-
logy and other awareness cues to detect people’s activities in the organization. The
third prototype described, Ask-Me Information, is based on information systems in
order to support people in finding who to talk to when solving a problem. All of
these prototypes have been developed within the Ask-Me project1.

Prototype one: Mobile Elvin

As shown earlier in this thesis communication between people is important in or-
der to support knowledge sharing. Commonly, meeting people in person is to be
preferred, but some situations may not be suitable for this. Many of today’s techno-
logies provide different solutions that come very close to personal communication.

1Ask-Me is a three year research project focusing on developing and evaluating technologies
for supporting knowledge sharing. Further information about the project can be found on http:
//www.nada.kth.se/~kicki/ask-me.html.
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Many people nowadays use mobile phones, both for private and business com-
munication. There are also mobile phones that are integrated with hand held com-
puters, offering, for example, larger screens, and possibilities to write on a pressure
sensitive screen. These so called smart phones provide an interesting platform for
new kinds of applications that can be used on laptops as well, thereby providing a
transparency regarding the device used. A clear example of such applications, that
is also commonly used today, are those supporting e-mail communication.

At MechCons member’s are working at customers’ sites or within MechCons’s
premises, and managers are moving around in the office and between meetings
with customers. In such organizations applications that support communication
independent of platform, e.g., laptop or smart phone, provides many advantages.
Sending, for example, an email would make it possible for the receiver to read
it either from a laptop or a smart phone, thereby reaching people that are not
presently working by their computer.

The studies have also shown that people use different kinds of communication
channels for different purposes, and that the choice of communication channel also
is personal. The use of mobile phones or ordinary phones provides a rich commu-
nication channel because of the voice communication. In some cases people find
written communication preferable before voice communication. In these situations
e-mail may be used. However, the use of instant messaging systems provides yet
another communication channel for text communication. In such systems people
can usually see other persons’ presence in the system and the communication is
typically short and fast. Some of these instant messaging systems lack support for
group communication. It is possible to distribute a message to a group of people,
but individuals in the group may not see who else received the message.

In Mobile Elvin (based on the Elvin application described in detail in Chapter 3)
the focus lies on supporting short and fast communication using both mobile devices
and desktop computers. Also, communication to groups of people, as well as making
this visible to all members of the group, is considered to be important. Elvin was
considered suitable to use to illustrate a number of principles identified as important
for supporting knowledge sharing. Another advantage with using Elvin was that it
is based on simple techniques, easy to install, easy to use, and based on open source
code. Mobile Elvin extends the use of Elvin to work on a Sony Ericsson P800 smart
phone. The Mobile Elvin client communicates with an Elvin server over GPRS2.

When starting the Mobile Elvin client a list of all messages sent and received
is presented, see Figure 6.2. Each message can be read or deleted. If the messages
are chosen to be read the user is presented with who sent it, to which group it
was sent, and the date and time it was sent together with the message itself, see
Figure 6.3. The message can be replied to or closed. Apart from these two central
parts of Mobile Elvin it also allows for setting preferences, typically what server to
connect to, the user’s name, and which groups to subscribe to.

2General Packet Radio Service (GPRS) provides means for sending and receiving information
across a mobile telephone network.
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Figure 6.2: The message list as presented in Mobile Elvin. A message can be either
read or deleted. (From the User Manual of project group Elvin in course 2D1954,
KTH, 2003.)

Figure 6.3: A message as it is presented in Mobile Elvin. A message can be replied
to or closed. (From the User Manual of project group Elvin in course 2D1954,
KTH, 2003.)

There are both advantages and disadvantages involved in an application such as
Mobile Elvin. The main advantage is that it in some regards works as sending an
SMS, but Elvin makes it possible to distribute messages to groups rather than to
individuals. Using SMS you don’t know who else received the message, but using
Elvin you know that everybody that is part of the group received the message.
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There is also a clear advantage to using the Mobile Elvin client compared to using
e-mail on a mobile phone. The number of junk mail received per day can be very
annoying when reading e-mail on a mobile phone. Elvin is free from junk messages.
Also, it should be noted that different kinds of communication channels serve a
specific purpose. Messages sent through e-mail or SMS may have a different purpose
than those sent through notification systems like Elvin. The specific purpose with
a message would be lost if messages from different kinds of channels are mixed.

Another major advantage with the Mobile Elvin client is that the mobile phone
is something people usually carry with them all the time. Even though the P800
phone is large for a mobile phone, it is still smaller than most regular hand held
computers with an integrated mobile phone device.

Mobile phone communication is usually associated with costs. The choice of
using GPRS in Mobile Elvin is motivated by the user only paying for the data
transferred. However, the way the prototype is developed, all messages sent from
the mobile client are also received by the client itself. This is how the Elvin server
works. This means that for every message that is sent from the mobile phone, one
is received. Twice the amount of data that is sent needs to be payed for. It would
be preferable if a WLAN3 connection could be used, at least in those cases where
such a connection is available.

Prototype two: Ask-Me Presence

The studies at MechCons and TeleComp showed that knowing where a person is
and when he or she might be available is important in order to support knowledge
sharing. A number of techniques and cues to detect presence exists today, for
example, sensors and Bluetooth, computer activity, and electronic calendars. In
Ask-Me4 Presence focus lies on combining different information sources, presenting
the results as they are captured, and letting the user reason about and decide how
the result should be interpreted.

The first information source used, and the most central one in the prototype, is
detecting where a person’s mobile phone is. Since many mobile phones today have
Bluetooth (Bt) technology built in, that technology is used to detect where a mobile
phone is located. The mobile phone is most likely nearby its owner. In order to
locate a Bt phone it is also necessary to have different Bt devices in strategic places
in the office. One such place is the person’s office where we can use the person’s
desktop computer as a Bt device. Many computers today also have a Bt device
built in. If not so, there are several Bt dongles5 available on the market. There
are a number of alternatives of Bt devices, not necessarily including a computer
source, to use in other strategic places in the office, but in this prototype we only

3Wireless Local Area Network (WLAN) provides means for a wireless connection to a computer
based network.

4Ask-Me is the name of the project in which all three prototypes have been developed.
5A dongle is a small USB unit that can be connected to a computer adding in this case facilities

for Bluetooth communication.
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used Bt devices in laptops. The idea of the Ask-Me Presence prototype is to have
Bt devices to detect mobile phones in public office areas such as the kitchen and
seminar rooms.

The second and third information sources used in the prototype, as an example
of what cues that can be used, are computer activity and the telephone exchange
system. The desktop computer can be used to report if, for example, the user
actively presses keys on the keyboard, if the computer is on or off, and if the person
is logged in or not. The telephone exchange system can be used to present if any
messages have been given.

The different information sources captured in the Ask-Me prototype are presen-
ted in a presence window. The presence window is divided into two parts: people
and places. Presence information about people, see Figure 6.4, presents a list of
people, either all people or a person’s “friends”, and their activity concerning their
mobile, computer and phone messages. It is only possible to see a person’s activity
information about the mobile and computer if you have permission from the per-
son. As the prototype is designed today one can see if there is activity through a
“yes” or “no” in the presence matrix. To find out more, one has to move the mouse
over the specific “yes”. One can also click on the “yes” to get even more detailed
information. One idea is to also make it possible to select a person to be “watched”,
for example, if one wants to get in contact with a person then one could watch out
for changes in that person’s activities. Similarly, if the mouse is moved over each
column caption more information is given about that cue.

Figure 6.4: A picture of the presence window focusing on persons. The “yes” and
“no” matrix shows if the “cue” is on or off. More information is presented if the
user moves the curser over a “yes” or clicks on it.

Presence information about locations, see Figure 6.5, presents activities going on
in different locations, e.g., the kitchen or seminar rooms. In the Ask-Me prototype
the activity information is captured through individuals’ Bt phones being detected
by Bt devices in the different locations. Similarly to the presence information about
people, using the presence information about places, a person is only allowed to see
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the names of people he or she has permission from. If the location is a seminar
room or any other room that can be booked, information about the booking is
presented if the user moves the cursor over the location or clicks on it. Information
about the booking can be the time the room is booked, who has booked it and for
what purpose.

Figure 6.5: A picture of the presence window focusing on places.

All information in Ask-Me Presence is presented in a way that lets the users
interpret the information themselves. The data is presented as it is, in order to
provide for the user to sense and reason about the data. First, the presence matrix
presents whether a cue is active or not. If a person’s Bt phone is nearby a Bt
detecting device, then this is presented with a “yes”. This could also be presented
using coloured marbles, but the use of colours have been avoided because of the
large amount of colour vision defects among people. To get more information about
where the Bt phone is active one has to move the mouse over the “yes”, e.g., to get
the information that the mobile phone is in the kitchen. To get even more detailed
information, e.g., about how the person is using the specific cue, one has to click
on the “yes”.

As mentioned above, a person is not automatically allowed to see the information
about all other persons’ cues, only the information about phone messages. A person
that wants to see the Bt activity or computer activity cues about a person needs
to get permission from that person.

Each of the cues used in Ask-Me Presence is described in more detail and with a
technical focus below. These cues have been chosen as examples of possible cues to
use for detecting activities and availability in an organization. There are a number
of other cues that can be used as well, e.g., sensors (cf. Bogdan and Severinson-
Eklundh 2004; Bogdan and Sundblad 1998).

Bluetooth (Bt) detection The Bt detection in Ask-Me Presence detects Bt mo-
bile phones nearby different Bt detection devices. Bt detection runs on
desktop computers and on Bt devices in areas like the kitchen, open spaces,
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and seminar rooms. When a Bt mobile phone comes within range (about 5
meters) from the Bt detection device, the presence window in Ask-Me Pres-
ence is updated.

A Macintosh Power Book G4 with a built in Bt device has been used together
with a Macintosh iBook together with a Bt dongle (both Keyspan and TDK),
and a Sony Ericsson P800 smart phone with a built in Bt device. The software
implemented runs on the Macintosh computers under OS X. The software
consists of one part identifying Bt devices, one part polling Bt devices, and
one part presenting the Bt information.

A number of technical problems have been identified implementing the Bt
detection. First, the Bt dongles used are more limited than the Bt device
in the G4 when it comes to detecting Bt devices. The Bt dongles probably
work better if they have a larger antenna. Second, the Bt stack used under
OS X limits the ways a Bt device can be identified. Third, it is rather easy
to implement software detecting one Bt device. It becomes more complicated
when a larger number of Bt devices are to be detected because it takes some
time (several seconds) to get a response from the Bt application whether the
device is nearby or not. The better the connection is the faster the detection
is made.

An alternative to using a Bt detector to identify mobile phones is to instead
use Bt beacons. A Bt beacon could tell the mobile phone that it has been
recognized in a specific location by a specific Bt beacon. The mobile phone
can, through a small application, send this information to a server providing
information for an application like Ask-Me Presence. This kind of infrastruc-
ture, used within the ACAS6 project at Wireless KTH, will be used in the
next step of the prototype. This approach will most likely reduce the problems
identified using Bt detectors.

Despite the problems using Bt detection there is one major advantage of this
compared to using sensor technology for the same purpose. It is becoming
more and more common that mobile phones have Bt built in and people
usually carry their mobile with them wherever they go. Therefore, people do
not need to carry any extra device with them in order to detect presence,
as was the case with the Active Badges system (Harper 1992). Also, if no
identification is needed, i.e., if only the activity of others is of interest, then
sensor technology could be an option.

Computer activity There are several alternative approaches to detect activity
on a computer. Bogdan and Severinson-Eklundh (2004) used cues such as
keystrokes on the computer and whether the computer was on or off to detect
activity on a computer. Other alternatives are lock screen functions and login

6Adaptive & Context-Aware Services (ACAS) is a project focusing on users’ ubiquitous access
to internet based services, see http://psi.verkstad.net/ACAS/
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and logout information. If the IP-address can be used as well to detect from
where a person is logged in, this kind of cue would be even more valuable.

In Ask-Me Presence the cues “keystrokes” and “computer connected to the
network” was used as examples. A person’s computer can be on even though
the person is not active by the computer. On the other hand, if the keys have
recently been pressed, then it is probably the case that the person is actually
present by his or her computer.

Phone messages The phone message part in Ask-Me Presence presents whether
or not a message has been given to the phone exchange system at the company
together with the message itself. As with the other cues a “yes” is presented if
the person has left a message. If the mouse is moved over the “yes”, or clicked
on, the message itself is presented.

In the @ Work system (Tollmar, Şandor, and Schömer 1996), providing facil-
ities for people to actively set their status of availability (see Chapter 3), the
phone exchange system was integrated with the system. People could use the
lock screen function on their Unix machines to automatically send messages
to the phone exchange system. It worked well until the software for the phone
exchange system was upgraded. Relying on external systems could be a risk
in a system like this.

Prototype three: Ask-Me Information

The study at MechCons showed that project documentation is an important part
of people’s work, and that they regularly use it in order to solve problems. Several
examples described in the previous chapter show that the extensive project docu-
mentation enabled successful searches of finding out what had caused a problem,
and who could be asked in order to find out more about it. However, the document
archives did not work as a repository or externalisation of what people know in a
way that they could substitute the embodied knowledge that people have. Instead,
it is the background knowledge that people have that enables effective and appro-
priate searches of the document archives (cf. Pycock and Bowers 1996). Hence,
search in the document archives worked in conjunction with people’s knowledge
about, for example, the organization, and the project.

At MechCons, information sources such as project documentation, intranet in-
formation, and individual documents were stored on different servers and in differ-
ent formats. The project documentation typically followed a certain structure since
MechCons were ISO 9001 certified, while the other kinds of documentation were
unstructured. This may lead to difficulties when searching for specific information.

A solution to this problem could be the suggested prototype, Ask-Me Inform-
ation. The idea behind Ask-Me Information is to provide functionality for people
to search through all documentation from one point, but without losing where the
information origins from. In Ask-Me Information we have chosen to exemplify what
parts of an organization’s information that could be of general interest within the
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organization by including a selection of information about people, projects, docu-
ments, and events, see Figure 6.6. This kind of information was typically found in
the documentation at MechCons.

Figure 6.6: A picture of the information presentation.

Information about people presents their organizational information, their present
and previous projects, and documents they have written. Information about pro-
jects presents information about projects, considered to be of global value. Some
projects at MechCons were secret on the client’s request because MechCons could
have other clients with competing businesses. Therefore, only the persons involved
in the project had access to the project archive. Still, it would be possible to present
some information about these kinds of projects, e.g., which technologies and soft-
ware it involves, who participated in the project and what parts he or she worked
with. Information about documents does not only concern project documentation,
but also, e.g., documents written by competence groups, the management, and
other members of the organization. Information about events is also an important
category to include in a system like this. Events include regular meetings such as
company, department, section and project meetings as well as more specific events
like invited speakers about specific topics.

Without search facilities it can be difficult to find information in the writ-
ten documentation. At MechCons people could search the project archives based
on keywords used in the file names, which worked well in combination with the
searcher’s knowledge about the project. The intranet web pages could be searched
using ordinary web browsers. We have identified three approaches to making writ-
ten documentation as described above searchable. The first and simplest approach
would be to use Google to search the different locations where written documenta-
tion is stored. This does not involve any structuring of the information, but Google
may, to some extent, compensate for this through its clever search mechanisms. If
the search results produced by a Google search is not “good enough” then it could
be argued to use metadata to structure the information. The third approach would



6.5. EVALUATION 161

be to use ontologies as a structure to base the search of the information upon.
Which approach to use depends on what kinds of search facilities that is required
and on the overhead of information that can be motivated by the gain from the
application.

Ask-Me Information only demonstrates the search facility through making it
possible to reach all information repositories from one point and to search on
keywords, see Figure 6.7.

Figure 6.7: A picture of the search facility.

To use already existing information items, e.g., parts of project documentation,
parts of a CV-database, and parts of other “living” documents on an intranet, and
combine these to create a structured and searchable information collection to be
presented on the web is an interesting approach.

Since this prototype only demonstrates a possible user scenario of how docu-
mentation could be searched, the underlying technology has not been evaluated.

6.5 Evaluation

Parts of the design prototypes are fully implemented and work in a live setting,
while other parts only consist of an interface with hard coded data. A video has
been made to demonstrate the prototypes through a number of scenarios based on
the studies at TeleComp and MechCons. The video was used during the evaluation.

The evaluation took place at ITCons, an organization similar to MechCons.
One reason for changing organization was because at the time of the evaluation
MechCons had made a substantial downsizing in personnel. This usually creates
a negative climate within an organization and it would not have been suitable to
conduct an evaluation study at MechCons at that time. The change of organization
was also motivated by the time that had passed since the first study was conducted,
and because MechCons had changed in many ways since the first study.

Before the evaluation was conducted, it was necessary to learn more about
ITCons using ethnographic methods. Many consultants at ITCons work at a cus-
tomer’s premise, but among the persons studied almost everyone worked within
ITCons’s premises. One consultant observed and interviewed worked full time at a
customer’s premise, as did one consultant participating in the workshop. It could
be argued that this may affect the validity of the study. On the other hand, all
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participants of the study were assigned to projects, either internal or external, and
they were observed in situations that would be normal for their kind of work. People
from two different departments were involved in the study.

First within this section a more detailed description of ITCons is given. This is
followed by a description of the main differences between MechCons and ITCons.
After that, the video scenarios used during the evaluation are described followed
by a description of the methods used. This is followed by the results from the
evaluation, organized around a number of themes:

• local questions,

• communication channels,

• sensitivity to interruptions,

• knowing about others’ availability and activities, and

• finding information.

ITCons

ITCons is a medium sized consultancy company part of a smaller Swedish con-
sultancy corporation with one other company located in Gothenburg. Some co-
operative activities exist between the two companies. ITCons describes itself, on
its public web pages, as active within the fields of management consulting, informa-
tion technology, system management, and application management, and has clients
from a variety of business areas, e.g., telecommunication, media, and healthcare.

Organizationally, ITCons is divided into three departments: 1) DB, focusing
mainly on datawarehouse and business intelligence, 2) SEC, focusing on security
solutions, and 3) MOD, focusing on work flow modelling. To some extent the
departments are involved in cooperative activities, and, indeed, this is something
the company believes they must focus more on. They want to be able to sell a
larger chain of activities to the customers, e.g., involving modelling activities as
well as implementations of datawarehouse technology.

About two years ago ITCons bought another company. The two companies
merged and constitute today’s ITCons. Many of the consultants from the other
company today work in the DB or MOD departments. Although it does not appear
to be any problem, people sometimes refer to others within the organization as
“those from the other company” or “those from ITCons”.

Every third month there is a company meeting, usually followed by some kind
of social activity. These meetings are typically held late in the afternoon not in-
terfering with the work at customers’ sites. During such meetings the management
typically informs about the economy, e.g., the outcome of the last year, the pro-
gnosis of the present year, and goals for the future, about organizational changes,
new customers, salary negotiations and bonus systems, or whatever is essential at
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the time of the meeting. Each department also has its own meetings, typically
every second month.

There are three kinds of projects at ITCons. Smaller projects, usually dealt
with inhouse without any formal project manager, are typically three months in
duration. Such projects can involve small changes in a previous project. Usually
these projects involve approximately two persons. Larger projects, usually with a
formal project manager both at ITCons and at the customer, are about six months
in duration. Typically these projects involve approximately five persons. The third
kind of project is those solely run by the customer, where the consultants primarily
work as a resource at the customer’s site. Apart from these, there are also internal
projects, which in some cases are active because some people are idle at the moment.

Competence development is prioritised at ITCons, although it is not as im-
portant as the customer projects. During a company meeting the management
described a salary bonus system that would be introduced within the organization.
The bonus system would be based on the level of debited working time of the con-
sultants. Attending courses would not affect the bonus result. Similarly, time spent
on internal affairs like competence groups, or internal projects, would be accounted
for as debited working time as long as it did not interfere with a customer project.

ITCons vs MechCons

Below, a number of similarities and differences between ITCons and MechCons are
listed:

size Both MechCons and ITCons are medium sized companies with around 100
employees located in the same physical building.

organization Both MechCons and ITCons are consultancy companies. One dif-
ference though is that MechCons is part of a larger organization than IT-
Cons. MechConsOrg consisted of several companies in Sweden and in Europe,
while ITConsOrg only consists of two companies, ITCons and one company
in Gothenburg.

business focus Both MechCons and ITCons offer consultancy services within the
area of information technology. However, MechCons has a more technical
focus offering hardware and mechatronic solutions, while ITCons has a focus
on education and work flow modelling.

projects MechCons has more inhouse projects than ITCons. At ITCons people
working inhouse typically work with small projects involving one or two con-
sultants and no project manager. At MechCons, on the other hand, inhouse
projects could be quite large, involving both a project and a technical man-
ager. Because of MechCons’s business focus their projects were also of a more
technical character.
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documentation Because of the larger quantity of inhouse projects at MechCons
and their size, the documentation process was more in focus at MechCons.
Both companies followed a documentation methodology.

competence groups Both MechCons and ITCons explicitly support competence
groups, but at ITCons these were not as formalised as they were at MechCons.

sales At MechCons the managers were responsible for selling projects to customers.
At ITCons, on the other hand, there were employees with the specific task of
selling projects.

Video scenarios

Four scenarios were used in the video, demonstrating the applications and proto-
types suggested for knowledge sharing:

scenario one The first scenario uses Elvin, Mobile Elvin and Ask-Me Presence,
and is based on the observations of the missing binder at MechCons. In
this scenario a manager, Robert, is back at the office after one week away. He
needs to find the project binder to look at a CAD drawing. The binder should
be in the project manager’s book shelf but it is not. He can neither find it
in any of the other project members’ rooms. He then uses Elvin to send a
message to the project group asking about the binder. While waiting for a
reply he uses Ask-Me presence to locate the mechanic constructor of the CAD
drawing, but finds out that the constructor together with all members of the
mechanic department is at a conference and not reachable. At this time the
project manager, Tina, who is on the run between two client meetings, see
Figure 6.8, sees Robert’s Elvin message on her mobile phone. She replies that
the binder could be in Philip’s room, because he used it last Friday. Philip
is new in the project, which Robert knew but had forgotten. Robert reads
Tina’s Elvin message, looks in Philip’s room and finds the binder.

In the first scenario the focus is on showing how Elvin can be used to commu-
nicate with a group as a whole in a quick and easy way. Using Mobile Elvin
adds the possibility to, with the same message, reach people being away from
the desktop computer without having to use any additional communication
medium. The first scenario also involves presence detection using Ask-Me
Presence, making Robert aware of who is in or out of the office, if people can
be reached and how they can be reached.

scenario two The second scenario uses Ask-Me Presence, and is based on obser-
vations that people at MechCons in many cases only have specific persons to
talk to about a problem, simply because the question is project related and
quite specific. In this scenario Robert is working with a hardware drawing.
He needs to discuss it with Tina, because she is the one that should know
about it. He uses Ask-Me Presence and finds out that she is out and will be
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Figure 6.8: A picture, from the first scenario in the video, showing Tina on the run
between two meetings when she sees Robert’s message on Mobile Elvin.

back soon. He puts a “watcher” on her in order to be notified when her pres-
ence information changes. Tina comes back and she puts her mobile beside
her computer. Now the Ask-Me Presence information about Tina changes
and Robert gets notified about this because of the “watcher”. He walks over
to Tina’s office to discuss the drawing, see Figure 6.9.

Figure 6.9: A picture, from the second scenario in the video, showing Robert who
just made contact with Tina after noticing through Ask-Me Presence that she was
back in the office.

In the second scenario the focus is on presence detection through the use
of mobile phones. This could reduce the amount of time spent on trying
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to locate the person to ask and find out when he or she will be available.
Presence detection is always related to privacy aspects, i.e., people may feel
uncomfortable if others can see this kind of information about them. The
privacy aspect in Ask-Me Presence is handled through letting people decide
for themselves who should see their information.

scenario three The third scenario uses Ask-Me Presence, and is based on the
observation that people at MechCons and TeleComp sometimes may be loc-
ated in rooms where it is not noticeable when people leave for lunch or coffee
breaks. In this scenario David, a consultant, has been working intensely with
a task for quite a while. He needs a break and cannot find anybody else
nearby. He uses Ask-Me Presence to look in the kitchen area, and sees that
Robert, a friend of his, is in the kitchen. He takes his coffee cup and walks
over to the kitchen, see Figure 6.10.

Figure 6.10: A picture, from the third scenario in the video, showing David coming
into the kitchen after he saw in Ask-Me presence that Robert was there.

In the third scenario the focus is on showing how activities in common places,
e.g., the kitchen area, can facilitate social contacts between people. In Ask-
Me Presence activities are shown either as the name of the person, or as the
number of unknown persons, present in a specific location.

scenario four The fourth scenario uses Ask-Me Information and Ask-Me Pres-
ence, and is based on observations that people at MechCons and TeleComp
often search document archives, and also ask for enhanced ways of finding
things out through searching through such archives. In this scenario Tina is
trying to find out more about a specific technology, see Figure 6.11. She uses
Ask-Me Information searching for specific keywords. The search results in
references to two projects and one document where the keywords sought for
have been found. Tina can identify two persons that are of interest to talk to,
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among which one has left the company. She looks up the other one, Sven, in
Ask-Me presence and is only allowed to see his phone message information,
which shows that he is sitting at a customer’s premises all day. She tries
to call him on his mobile, but gets no reply. She sends him an e-mail and
continues working with other tasks. After a while Sven calls her.

Figure 6.11: A picture, from the fourth scenario in the video, showing Tina search-
ing for information using Ask-Me information.

In the fourth scenario the focus is on showing how written documentation can
be reused to find out more about a problem, and also give references to people
that could be of interest to talk to regarding the problem. It is important
that the written documentation exists for other purposes than for “storing
knowledge” as in organizational knowledge systems (see Chapter 2). Each
document archive has its own purpose, e.g., project documentation serves as
a confirmation of what has been done in a project, and information are stored
accordingly (see Chapter 5).

Methods

In order to learn more about ITCons a brief ethnographic study (Hughes, Randall,
and Shapiro 1992) was conducted at ITCons’s premises from early spring 2004 to
August the same year. Eleven persons, including consultants, managers, as well
as administrative personnel, participated in the study. All of them have been
interviewed, some in a more informal way. Seven of them have been observed in
the conduct of their work. A large company meeting was attended and different
kinds of company specific material were collected.

The purpose with the evaluation was to investigate how the ideas used in the
prototypes could be suitable for supporting knowledge sharing. To find this out
participatory design methods were used during the evaluation activities. A work-
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shop was conducted following the methods of focus groups (Greenbaum 1998) and
observation & invention (Verplank et al. 1993). During the workshop the video
was used as a basis for discussion. A reason for involving observation & invention
in the focus group discussion was that ITCons differed from MechCons. Using
observation & invention would give detailed information of the characters within
the organization. However, no clear scenarios were defined and no inventions were
discussed at all.

Four persons participated in the workshop and the two hour session was both
audio and video recorded. Notes were also taken during the session. The audio
recording has been transcribed and the video recording has been used as a com-
plement to the audio recording in identifying who said what during the session.
The results from the participatory design methods have been categorised according
to the prototypes and related to the results from the ethnographic study in the
organization where the evaluation took place.

Before the focus group workshop was conducted at ITCons the outline of the
workshop, i.e., the content apart from the video, and how to trigger discussions,
was tested with participants from two other organizations (one at IPLab, KTH,
and one at a smaller consultancy organization). These test focus groups gave some
interesting suggestions which affected how the focus group was conducted at IT-
Cons.

The focus group session started with a short introduction of the Ask-Me project,
and of the prototypes that were demonstrated in the video. After that the video
was shown without any interruptions. It was prepared for showing parts of the
video again, but it was not necessary. Instead, some parts of the prototype were
clarified during the discussions. The video material was complemented with an
A4-description of the prototypes, handed out to the participants at the beginning
of the session. After the video had been shown the workshop participants were free
to start the discussion anywhere they wanted. As the session leader I directed the
discussion focus to the different prototypes by asking questions. Questions were
also directed specifically to individuals that were more quiet than others.

The video was also shown and discussed during three of the interviews. In
the same way as during the workshop, a short introduction was given to the Ask-
Me project and the prototypes demonstrated in the video. Before this however,
the person was interviewed about practical matters of the work conducted within
ITCons.

Below, the results from the ITCons study are discussed under five different
themes: local questions, communication channels, sensitivity to interruptions, know-
ing about others’ availability and activities, and finding information. These parts
include results from both the ethnographic study and the evaluation made.

Results: Local questions

As within MechCons, most questions that arise during a normal work day at ITCons
are internal within a project. Usually, problems that occur have to do with technical
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solutions, e.g., how to write the code using specific technologies. Questions like
these are quite easily solved by “googling”, i.e., using Google browsing the internet,
or by searching deliverers’ support pages. Another source of knowledge for these
kinds of questions are colleagues that are working or have been working on the
same project. These colleagues can be approached either through ICQ, through
the phone, or through face-to-face meetings (communication channels are further
described in the next subsection). Also, the presence detection in ICQ is used to
find out if a person is active on his or her computer.

From this, it appears that applications such as Elvin, Mobile Elvin and Ask-Me
Presence could be useful for people at ITCons when finding colleagues to commu-
nicate with regarding local questions. The same functionality as provided by Elvin
and Ask-Me Presence is used by the ITCons consultants, for this purpose, in ICQ.
For example, during the workshop Steve said:

Ask-Me Presence is similar to how we use ICQ: short messages, pres-
ence to see if a person is sitting by the desktop computer.

Also, questions that people typically are asked during a normal workday are
internal within a project. In addition, questions asked can also be about past
projects a person has been involved in. Since many in-house consultants typically
are involved in several smaller projects, the amount of questions posed during a
day can be quite high resulting in fragmented and interrupted activities. The
consultants participating in the workshop considered this to be a severe problem.
One example was given by Pete during the workshop:

I had one of those days today where I have been working with five dif-
ferent clients. It becomes very confusing and you become a little schizo-
phrenic. [...] You reply on e-mail questions, you call or are called on the
telephone, it can be someone internal that needs help [...] yes it can be
anything. Some days you can work on one project and get things done.
I did get things done today too, but it is very back and forth which makes
it important to keep the focus.

Here we see a problem that is not accounted for at ITCons and which cannot
be solved using the proposed applications and prototypes. Still, this is important
to consider when using awareness applications such as Elvin, Mobile Elvin and
Ask-Me Presence, since they increase people’s availability. This problem is further
discussed under the section about sensitivity to interruptions below.

Results: Communication channels

ICQ is a frequently used tool for communication with others among the group of
ITCons members involved in the study. The presence part of ICQ is considered
to be valuable for knowing if a person is present in the office or not, as mentioned
above, especially when one of the persons are located at a customer’s office. If
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a person is active in ICQ then the person is considered to be in the office. On
the other hand, if a person is not active in ICQ then this does not imply that
the person is out of the office. ICQ is not only used between members located in
different offices, or in different parts of the office, but also between people sharing
the same open space area:

Steve tries to contact Pete by talking out loud in the open space area.
Steve cannot see Pete’s desk because of a bookshelf in the middle. Steve
does not get any reply and, instead, turns to ICQ. The ICQ tool confirms
that Pete is not present by his desk because Steve does not get any reply.

By not getting any reply, either on speaking out loud or on the ICQ system,
Steve decides that Pete is not present by his desk. Instead, he continues with his
work until he notices that Pete is back.

Another well used computer application supporting communication is e-mail.
E-mail is considered to be a less interruptive tool than the telephone, because the
question can be left undealt with for the moment. The telephone is much more
interruptive, and considered to be somewhat annoying in some situations. On rare
occasions people use e-mail to send a message to everybody in the company, but
then it is about something that is considered to be very important, e.g., a missing
computer hindering the work.

One reflection about the graphical interface of Elvin, made by the participants
of the workshop, was that people would not want to have it running all the time.
The Tickertape running on top of the screen was seen as something that could be
disturbing and that it must be possible to turn it off. Of course, the application
can be closed or even terminated, but there are also less intrusive ways of showing
messages than using a tickertape window, e.g., a simple beep or a “dancing” icon
on the menu bar.

One difference between Elvin and ICQ is that Elvin messages are typically pos-
ted to groups of people, while in ICQ the communication is between individuals.
However, the participants of the focus group did not consider the group commu-
nication facility to be important. Rather, they said that they usually knew who
to talk to and then contacted that person through e-mail or the mobile phone.
They could see the point with such functionality, e.g., when Robert is looking for
the missing binder, and they could see the possibility with that kind of situation
occurring, but they did not really relate to the situation. The persons who saw the
video during the interview, on the other hand, did find the possibility to distribute
these kinds of messages to groups of people to be an advantage. Ted, for example,
found that posing a question to a group was less intrusive than a direct e-mail to
one person, but that people in the group may think that someone else can answer
the question, while the person receiving an e-mail may feel obliged to reply to the
question. Ted saw a clear advantage of using groups in communication, and that
the constellations of the groups would be important. It may be the case that for
some people the facility of group communication is not necessary to get the work
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done. They may, for example, be working in smaller projects only involving one
other person. One difference between ITCons and MechCons is the size and type
of projects. At ITCons there were few larger in-house projects, while these kinds
of projects were quite common at MechCons. This may also be a reason why it
appears that group communication is not a big issue at ITCons.

About Mobile Elvin, the participants of the focus group did not find it import-
ant to be reachable through this kind of communication tool using mobile devices.
Contacting people through the mobile phone or e-mail would be the typical ap-
proach used by the workshop participants. The persons discussing the video during
the interviews also said that they typically used e-mail or the mobile phone to
contact people, but they did find the Mobile Elvin to be of general interest. One
reflection about the attitude towards Elvin and Mobile Elvin is that people in the
focus group did not relate to the situations in a way to see potential benefits of
using them instead of using ICQ or mobile phones. It is probably difficult to eval-
uate this without confronting the respondents with technology to use in real life
situations.

The frequent use of ICQ at ITCons points to an appreciation of using other
written communication channels than e-mail and of knowing about people’s pres-
ence by the computer. The same presence facilities can also be found in Elvin.
The question whether mobile applications for such communication, e.g., using the
Mobile Elvin, as well as enhanced group communication, which is supported by
applications like Elvin, add any value for an organization like ITCons still remains
to be answered.

Results: Sensitivity to interruptions

As discussed in Chapter 3, interruptions, e.g., caused by others asking questions,
can both be annoying and beneficial for the person being interrupted (Hudson et al.
2002). Consultants from the DB-department working inhouse at ITCons are usually
involved in several small projects at the same time, some involving sporadic visits at
customers’ sites. These projects usually involve direct contact with the customer.
In a regular working day the inhouse consultants may be interrupted by customers
regarding specific parts of the project, by colleagues sharing the same open space
office regarding project specific questions or more general questions, e.g., about
web technology, and by managers or sales personnel regarding customer contacts or
technical solutions. As mentioned above, sometimes the amount of interruptions is
quite high, resulting in a stressful situation for these consultants. Similar findings
were made by Coiera (2000), who found that practitioners in a hospital only saw to
their own efficiency, not to the overall efficiency of the organization, when choosing
other persons to ask instead of first turning to documentation.

However, being there for customer questions is considered necessary in order
to do business and one of the main tasks of the consultants that is well respected:
“you always answer a phone call”. These kinds of interruptions were considered
difficult to avoid. The consultants participating in the focus group also believed
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that it is too easy for colleagues to ask questions, and that if people spend longer
time formulating a question it would be less annoying:

If you have to walk 10 or 20 meters before you send an e-mail then you
think more about what you write and what kind of answer you want.
However, people typically just send the question, and then they disturb
three persons.

One conclusion from this is that if people would be more aware of how busy a
person is or what it is the person is working with, and thereby postponing a question
to the right moment, the interruptions would perhaps be less annoying. Hudson
et al. (2002) found that people working as managers in a research community did
not want to be disturbed during the first working hours in the morning, and that
the best times for interruptions were around noon and three in the afternoon. One
solution to the interruption problem in CSCW awareness systems, suggested by
Hudson et al., is to use some kind of socially translucent system (Erickson and
Kellogg 2000) to make people’s behaviour visible to others, which, to some extent,
may provide for social mechanisms to play an important role in awareness systems.
Apart from involving socially translucent systems to solve the interrupting problem,
the interruption problem may, to some extent, be solved using social conventions in
the office. If it is the case that people prefer to work without interruptions during
the morning hours, as reported by Hudson et al., then people could try to avoid
interruptions during these hours. For example, if it is a problem that is not time
critical at the moment, use asynchronous communication tools when contacting
the person in question. Of course, it is not as easy as that, but to some extent the
problem can be solved by people being more sensitive to others’ ways of working.

This dilemma of too many interruptions is also an effect of the office ecology.
During the workshop Steve said:

If you sit in a room then people often knock and say “excuse me”, but if
you sit in an open landscape then people more or less directly approach
you with the question.

All participants in the workshop are located in an open space office without the
possibility to close a door to signal that they don’t want to be disturbed. One “cue”
used to signal “do not disturb me” is through listening to music using earphones.
Another suggestion to solve the problem of interruptions, made by the participants
of the workshop, could be to have specific project rooms. This could limit the
amount of annoying questions. One problem with this solution, though, is that
the in-house consultants, at least in the DB-department, typically are involved in
several smaller projects.

The difficult part in interrupting at the right moment appears to be the aware-
ness of what it is the person is working with and if it is suitable to interrupt with
a specific kind of question. If the person is working with the same kinds of tasks
that the question is about, then the interruption may not be as disturbing as if it
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is about a completely different task. How can we add contextual awareness about
people’s activities at the moment in order to support people in being more sensitive
when interrupting others? This might also very well be something that is individu-
ally related, i.e., one person may be more sensitive to interruptions than others
in certain situations. These important questions are not answered by the results
from the evaluation, but still need to be considered. We want people to be there
for others when problems occur, but we do not want this to affect the efficiency of
work.

Results: Knowing about others’ availability and activities

At ITCons they have a “living” awareness system that is considered to be well up-
dated about people’s activities and availability, as well as sensitive about disturb-
ances. This living awareness system is the receptionist, Melinda, who constantly
asks people about their whereabouts.

The reception at ITCons is located in the middle of the office. In the morning
Melinda usually takes a walk around the office just to see who is there, at the same
time as she checks the office supplies in the printer area and that the seminar rooms
are in order:

Melinda takes her basket with the telephone, door opener, and telephone
list. She passes the A-part of the office and notices who is sitting by
their desks. She enters one of the offices and says hello to a person.
She continues and walks by an office with two persons. She comments
that Max is here although he did not answer the phone earlier. On the
way back she comments that it was almost as she thought it would be.

In this example Melinda sees one of the consultants, Max, that she thought was
not in the office because he did not reply on the phone when a person was asking for
him earlier in the morning. Melinda’s walks around the office should not be seen as
a task that she must do in order to know about people’s availability. Instead, it is
an activity that she does at the same time as she performs her tasks. This example
also shows the sensitivity of Melinda’s work. She says that since the person calling
did not say his business she did not want to disturb Max by connecting the caller
to his mobile. Melinda actively took the liberty to decide that the call was not
important for Max, thereby not making all the effort she could in order to reach
Max.

Not only does Melinda actively find out about people’s availability, people also
actively tell her about their whereabouts:

Max comes by the reception with his coat on. He says that he is now
going to the C-customer and after that to the S-customer. Melinda
asks if he will be back today. Max says no and that he will be at the S-
customer’s office tomorrow too, and that he does not know about Friday.
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Melinda asks if Steve is already at the C-customer’s office. Max says
yes and leaves the office.

This is a clear example showing that not only does Melinda find it part of her
job to know where people are during a working day, but the consultants also find it
important that she does know. In this example Max explicitly tells Melinda where
he is going, that he will be away for the rest of the day and also tomorrow. Melinda
also asks Max about Steve, because she knows that they work in the same project.
We can also see that although Max is the one initiating the conversation, Melinda,
in addition, asks several questions about his and a colleague’s whereabouts.

Although Melinda gives the impression of knowing all about people’s where-
abouts and activities she expressed that there are many members at ITCons that
she doesn’t know anything about. These are typically those that work at customer’s
sites. Also, since she was working in the other company before the merge with IT-
Cons, she naturally knows the people originating from that part better than those
from the ITCons part.

In the focus group the consultants said that in principle Melinda does many
things that Elvin, Mobile Elvin and Ask-Me Presence do. Maybe an application
such as Ask-Me Presence would be more valuable for Melinda than for ordinary
consultants (cf. Harper 1992). However, much of Melinda’s knowledge about others’
whereabouts has to do with her being there as well as seeing and talking to people.
She can, in some cases, provide a context around people’s whereabouts, which may
be difficult to account for in an application such as Ask-Me Presence.

One interesting point made by the participants of the workshop was that know-
ing where people are is not what is important. Instead, knowing when a person
will be available if contacting the person fails, is what is important. Knowing that
a person will be available within a certain time affects whether the information
searcher waits for that person to be available or contacts another person. This
implies that the information detected from cues such as calendars or telephone
exchange systems, i.e., where the information also tells when a person might be
available, are important in an application such as Ask-Me Presence. At ITCons
this kind of information is, to some extent, provided by Melinda.

An important aspect of Melinda’s awareness work, which was pointed out during
the workshop, is that she does it in a sensitive way, i.e., she would not disturb if
it would not be necessary. If Melinda calls on the phone to ask something, this is
usually well motivated.

Melinda continuously, by hand, updates the awareness information to make it
available on the intranet web pages. The awareness page only consists of inform-
ation written as sentences on top of a page, e.g., “12.00 Bill is at Customer Y the
rest of the day”. This service is well appreciated among the consultants. However,
Melinda says, with some annoyance, that people don’t always use the pages. They,
in many cases, ask her instead. This implies that a “living” awareness system such
as Melinda is more appreciated among the members of the organization, than a
computer based awareness application, or that a computer based awareness appli-
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cation needs to be extremely light weight in order to be used. On the other hand, an
awareness application that automatically updates Melinda’s web page would make
it easier for her. Also, as today the information on Melinda’s awareness intranet
page only contains awareness information that she knows about. The page could
be of more global value if it contains a larger amount of awareness information and
if people know what they can expect to find.

There are probably several reasons why people do not always look at the intranet
to see where people are. Although Melinda updates this information as soon as she
gets the information, it may be a larger effort to enter the intranet and the right
page to find out where people are than to contact Melinda directly. On the intranet
the information is presented as a list on a normal page. Melinda also writes down
the time when she last changed the information. Asking Melinda can also give
more information than what is written on the intranet, e.g., if X is not in the list
on the intranet then you don’t get any information about it at all, if, instead, asking
Melinda, she can say that she has not seen X at all during the day. This indicates
that being able to see history information, as well as the present information, in an
awareness system such as Ask-Me Presence could also be important.

The facility that information is automatically captured into an awareness appli-
cation such as Ask-Me Presence was considered important among the participants
in the workshop. They did not find the privacy issue to be big problem. When
discussing privacy aspects in detail it turned out that some persons at least did not
bother about it within the project group. The concern about privacy aspects was
more related to not wanting to be disturbed, rather than feeling watched by others.

It is interesting how Melinda considers it her task to know about people’s avail-
ability, that she tries to externalise this information through the intranet web pages,
and that the members of ITCons, in turn, do not appear to use the information
Melinda provides on the intranet, but instead turn to Melinda directly. The benefit
of Ask-Me Presence for Melinda is clear, but how can we design for people to use
the externalised version of the information? If it succeeds, would Melinda’s job be
in danger?

Results: Finding information

As mentioned above, the internet is commonly used to find information in order
to solve technology specific problems. The intranet is also considered to be useful
when searching for information. The intranet consists of information of a general
character, e.g., templates for different kinds of organizational documents, Melinda’s
pages about people’s whereabouts, and the consultants’ CVs.

The consultants participating in the evaluation saw a clear advantage of a system
like Ask-Me Information, in that it could help identify other persons that have been
working with specific technologies, customers or projects:

Steve said: About information, searching on the name of a customer
could result in information such as “Mike or that guy in Gothenburg has
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been writing a lot of documents with this customer’s name in”. This
kind of information would be very interesting to know about.

The possibility to find, through an application such as Ask-Me Information,
others who has worked with a certain technology or customer was considered use-
ful. The workshop participants saw that this could reduce the number of contacts
made before finding the right person to ask. This was also the main intention with
the Ask-Me Information application. The workshop participants also considered it
important that no extra effort is put on the consultants in the task of documenta-
tion, i.e., that the information necessary to make the documentation structured and
searchable is made automatically. They also considered indexing of the information
to be more important than structuring.

6.6 Discussion

This chapter has motivated, proposed, and evaluated a number of prototypes fo-
cusing on the areas of communication tools, awareness systems, and information
management. The principles of the communication prototype, Mobile Elvin, con-
cerned quick and easy communication, the possibility to communicate with groups
of people and of people being aware of the content of different communications, and
the possibility to communicate independent of platforms, e.g., hand held devices or
laptops. The principles of the awareness prototype, Ask-Me Presence, concerned
location detection mechanisms using Bluetooth technologies available in mobile
phones and desktop computers as well as other cues for detecting people’s pres-
ence. The principles of the information prototype, Ask-Me Information, concerned
creating a well structured and searchable common information space including all
available documentation that could be of interest for knowledge sharing.

The prototypes are based on a number of observations from the studies at
MechCons and TeleComp. The observations have indicated that the technologies
proposed would be suitable to use when supporting knowledge sharing in such
organizations. Instead of a design suggestion based on findings from one specific
organization (cf. the ER system by McDonald and Ackerman 2000), the design
suggestions discussed in this chapter have contributed to a more refined picture of
how alternative technologies and tools for supporting knowledge sharing may work
in different organizations.

Next within this section the three technologies used in the prototypes will be
discussed with a focus on the results of the evaluation made. After that we will re-
turn to the research question identified in the previous chapter, concerning different
issues raised when using alternative technologies to facilitate knowledge sharing.

A framework of technologies

The focus on communication tools, awareness systems, and information manage-
ment provides a suitable framework for knowledge sharing. Together they provide
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means for an alternative approach to support knowledge sharing than the one
offered by organizational memory systems (see Chapter 2). By combining the
three prototypes it is possible to provide a richer presentation of the data. For
example, the information from Ask-Me Presence can be used when presenting the
results from searching the information systems, i.e., presenting persons available at
the moment first in the list. Another example is using the presence information
available in the communication system as a “cue” in the awareness system.

Below, a summary of the results from the evaluation of the prototypes is given.

communication tools Using this technology we have investigated how notifica-
tion systems and mobile devices could be used to enhance communication
that can support knowledge sharing.

We have seen examples of members at ITCons frequently use ICQ as a com-
munication medium when contacting colleagues. However, ICQ was not used
as a substitute for e-mail. Indeed, both communication channels served its
own purpose. ICQ was typically used when shorter text messages were in-
volved, and when the user expected quick replies. We also saw examples of
people using ICQ as a tool to find out if a person was sitting by his or her
desk. Even though a notification system like Elvin differs from chat systems
like ICQ, it might be the case that they would be used for the same purposes,
i.e., as means for quick and easy communication between people.

Apart from the focus on notifications and chats, Elvin differs from ICQ in
that it is possible to communicate to groups of people. How important the
function of group communication is, is difficult to say from the results of the
study. Opinions about its usefulness differed among the participants of the
evaluation, but they could identify themselves with the scenario used in the
video to exemplify this function.

Opinions also differed among the participants of the evaluation, about the
possibility to communicate through Mobile Elvin, independent of the hard-
ware platform used at the moment. Some respondents felt that in such cases
they could use the mobile phone instead, while others could identify them-
selves with the ideas behind the Mobile Elvin prototype.

From these findings, it is not possible to give a direct answer to how useful
notification systems or the Mobile Elvin prototype can be for knowledge shar-
ing purposes. It appears that a number of different aspects affect how useful
this prototype would be, e.g., the type of internal projects and the office eco-
logy. In order to come to any conclusions about how notification systems can
support general awareness about others’ activities and availability the proto-
type may need to be used in a real work setting. However, the use of ICQ
as a tool for identifying if specific persons are available by their desks or not,
indicates that the presence function available in Elvin could be used for the
same purposes.
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awareness systems Using this technology we have investigate how different aware-
ness cues could be used to support people in knowing about others’ activities
and availability.
Within ITCons, the only awareness system available was the receptionist
Melinda. Being located by the entrance of the office she had the possibility to
see people coming and leaving the office. She also consciously noted people’s
presence by their desks as she walked around the office to do her other tasks.
Knowing about others’ presence was also something that Melinda found im-
portant in her job, which included answering the phone and directing visitors
to people in the office. This can be compared to the study of Active Badges
(Harper 1992), where they found that especially the administrative personnel
found the location detection system to be useful. Members at ITCons were
also observed to tell Melinda explicitly if being out of the office for a while.
Melinda found that people did take an interest in her knowing about others’
presence by asking about specific persons’ whereabouts. She therefore con-
stantly updated the company intranet web pages with this information. The
interest in Melinda’s knowledge about others’ presence, in combination with
the positive approach to the Ask-Me Presence prototype in the evaluation
indicate that this kind of systems would also be useful, as long as the inform-
ation is collected automatically. However, the big challenge would be to make
the system as easy to use as talking to Melinda or using ICQ for presence
detection.
The main concern about a system like Ask-Me Presence was that it may lead
to disturbing interruptions. Some of the participants of the evaluation felt
that they sometimes are too available and that people do not consider how
much they disturb while asking. Privacy aspects, on the other hand, were not
considered to be a major problem, at least not within project groups. It was
rather a question of being disturbed, than being watched by others.
The awareness prototype also involved some technical aspects regarding the
use of Bluetooth. In the implementation of Ask-Me Presence Bluetooth de-
tection was used between mobile phones and desktop computers. A number
of problems were identified regarding this detection. For example, the appli-
cation level of the Bluetooth implementation under Mac OS X did not offer
services necessary to make the detection of available Bluetooth phones in an
easy and reliable way. Instead, using beacons, sending their identity and loc-
ation to the Bluetooth device, is probably a better solution that will be used
for future development of the prototype.

information management Using this technology we have investigated how already
existing written documentation can be made searchable and support people
in solving problems.
Although the use of project documentation was not as extensive at ITCons
as it was at MechCons, participants of the evaluation did find it useful to
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be able to search written documentation. Parts they found to be of interest
was knowing who had been in contact with specific customers, and what
techniques that had been used in other projects.

We have also seen examples of people finding it possible that a system like
Ask-Me Information could reduce the number of contacts people make in
order to find things out. In relation to Ask-Me Presence we have discussed
the problem about annoying disturbances. Maybe Ask-Me Information could
contribute to less annoying disturbances by reducing the number of persons
asked when solving a problem.

The Ask-Me Information prototype is based on the ideas of making all writ-
ten documentation structured and searchable from one point. The structure
would be created either by people storing the documentation in a metadata
format, which today is possible in many word processors, or by a separate
metadata document attached to the document itself. Since the prototype did
not involve any technology, only a hard coded example of data, the amount of
overhead this kind of solution would involve is difficult to estimate. However,
it appears that there might be better solutions than using metadata added to
the documentation itself, e.g., using ontologies as a method to structure the
search, which, today, would involve less overhead.

A similar framework is also used in the MILK system (Agostini et al. 2003;
Boselli, Dondi, and De Paoli 2003) described in Chapter 3. One major difference
between the prototypes suggested in this chapter and the MILK system is the “light-
weight” character of the three prototypes. Elvin, used as a base in Mobile Elvin,
is a typical light weight application. In Ask-Me Presence we focus on presenting
the data as it is, leaving for the user to reason about it, instead of making complex
computations of the data. In Ask-Me Information we want to provide the user with
one point where all written documentation can be searched, but still providing the
user with the source of the information in order for the user to reason about it.

The concepts of light-weight and heavy-weight are rather pragmatic, making
it difficult to make an exact definition. In general, it could be said that if an
application is based on complicated technologies, e.g., if high bandwidth or large
computer power is needed, or if it requires a large amount of set-up or explicit
attention in interaction, then the application is heavy-weight.

It is not obvious whether one should choose using light-weight or heavy-weight
technology in a systems design. There is a dilemma of using light-weight technology
because it may not add any value to the users, i.e., it becomes to simple. However,
there is also a dilemma of using heavy-weight technology because it may not lead to
a critical mass of users, i.e., it is too complicated to use. These dilemmas need to be
carefully considered in the design work. If light-weight technology is chosen, then
it is even more important to consider the value added by the system. Similarly, if
heavy-weight technology is chosen, then it is even more important to consider how
to reach the critical mass of users in the system.
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During the evaluation of the prototypes we have seen examples pointing to new
kinds of issues that need to be considered when designing technical support for
knowledge sharing. As an attempt to answer the fifth research question identified
in the previous chapter, these issues are described next.

What kinds of issues are raised when using alternative technologies to
facilitate knowledge sharing?’

Among others, three main issues have been identified from the evaluation of the
prototypes. The first issue concerns “annoying interruptions” and needs to be con-
sidered when designing communication tools, awareness systems, and information
systems. At ITCons we heard the focus group members complain about sometimes
being too available. However, interruptions may not always be annoying. When
studying members of TCO, who are “responsible for coordinating and managing
training sessions and conferences booked” (p. 276), Rouncefield et al. (1994) found
that interruptions could be a break to the ordinary less exciting documentation
work. Indeed, the work that the interruptions raised was the work most enjoyed by
the members of TCO.

Among the prototypes in the framework, two increase the availability of people.
Awareness systems provide information for people to see how available other persons
are, and communication tools provide means to contact other persons. Increased
availability may lead to an increased amount of annoying interruptions. On the
other hand, interruptions that members of the focus group described as annoying
were those where they thought people could have solved the problem themselves if
they had spent more time analysing the problem before asking others. At ITCons,
annoying interruptions appear to be caused by people sitting nearby, i.e., by people
who too easy can pose a question without thinking it through.

The third prototype, information systems, on the other hand, may provide in-
formation that could reduce the number of persons asked before finding the right
one to ask. Indeed, it appears that it would be convenient to focus on information
systems in order to deal with this concern. What kind of information would be ne-
cessary to provide in order for people to use Ask-Me Information instead of asking
others? What information management technologies are suitable to use to make
the information searchable and structured without adding too much overhead? An-
other, or a complementary, approach could be to combine information from Ask-Me
Information with the information presented in Ask-Me Presence. If, for example,
a project planning document, including who works on what parts, deadlines and
deliveries in the project, is structured using metadata, then this kind of specific
information could be used in the awareness system.

On the other hand, the problem of annoying interruptions also appears to be an
effect of people searching for help before using any other approach to find things out.
Even though people in many cases are sensitive about interrupting other persons,
a computer application needs to be easy to use. Otherwise, people may be less
motivated to turn to an information system or awareness tool to find things out
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instead of turning to the person sitting a few meters away. This may also be a
problem connected to the office ecology.

The second issue raised within this chapter has to do with Melinda’s work
as a personal awareness system. We have described examples of how Melinda
continuously notices people’s presence in the office, and how people also actively
contact Melinda to tell about their whereabouts for the rest of the day or even
week. Indeed, an application like Ask-Me Presence would clearly be of interest
for Melinda, who tries to keep an intranet web page updated with her information
about others’ presence.

Knowing about people’s availability makes it easier for Melinda to do her job as
a receptionist. She directs incoming calls to different members within the organiz-
ation. If she can find out if a person is available in the office, on the mobile, or not
at all, this would help to select what approach to use or not to use when directing
a call.

The third issue concerns the question whether the technology proposed within
the framework is useful at all within the kinds of organizations studied. Observa-
tions from the evaluation have not shown any specific evidence promoting Mobile
Elvin or Ask-Me Presence. On the other hand, members of the evaluation did
neither say they would dislike these two prototypes. Instead, they did not feel
they needed an application like Mobile Elvin, and they found that Melinda fulfilled
the purpose of Ask-Me Presence well enough. The only prototype that people did
promote was Ask-Me Information. Whether it is possible to make a prototype like
Ask-Me Information useful depends on how information management techniques
can be used to minimize the overhead.

The framework described above should be seen as a suggestion of how different
technologies can be used within an organization. How these prototypes, or ideas
within the prototypes, can be used, depends on the organization itself. Different
kinds of organizational aspects as well as practical matters affect how technologies
can be used to support knowledge sharing.





Chapter 7

Summary and conclusions

In our company we identified a problem in that two departments did
not communicate enough. We moved them closer to each other and the
problem disappeared.

a former CEO of an industrial company

The theme of this thesis has been how knowledge sharing in an organization
can be supported using computer applications. In order to attend to the theme it
was important to discuss what knowledge and knowledge sharing is. Without going
deeply into a philosophical definition, this has been discussed in the first parts of
the thesis, see Chapters 1 and 2.

This thesis suggests an alternative approach to knowledge management. Know-
ledge management, although not a well defined concept, “traditionally” refers to the
organizational memory approach of structuring and organizing information spaces
to make them reusable for others at another time, see Chapter 2. There are also
approaches to knowledge management that focus on supporting communities of
practice in order to refine and share knowledge that exists within an organization,
see Chapter 3. In this alternative approach to knowledge management, we propose
a framework based on communication tools, awareness systems, and information
management, to be used in conjunction with people’s local knowledge about, for
example, projects.

Next in this chapter follows a discussion of how the work has evolved from
the knowledge net idea to the focus on the areas of communication tools, aware-
ness systems, and information management. After that the suggested framework
supporting knowledge exchange, including different aspects identified from the eval-
uation of the three prototypes in the previous chapter, is discussed. This is followed
by a discussion about how different organizational issues, such as the office ecology,
affect knowledge sharing. A methodological reflection is given before the conclusion
section where the five research questions described in the beginning of the thesis
are revisited. The chapter ends with some concluding words.

183



184 Summary and conclusions

7.1 From storing references to people to awareness systems

The initial approach to finding out what kinds of computer application could sup-
port knowledge sharing in an organization was based on the knowledge net ideas,
discussed in Chapter 1, focusing on storing references to people describing their
knowledge (see further Groth 1999; Tollmar and Sundblad 1995; Marmolin 1991).
The knowledge net approach focused on referring to other persons, thereby facilit-
ating social contacts between people.

Opposed to this idea was the organizational memory approach, where focus was
on trying to store the “knowledge” itself in order to be reused by other persons at
another moment. Several reasons have been given for avoiding this approach, see
Chapter 2:

• the amount of effort necessary to store and retrieve large amounts of inform-
ation is too high (see, e.g., Bowker and Star 1999),

• the social knowledge that may be of most interest in such a system never gets
documented because it may be too sensitive or too trivial (see, e.g., Erickson
and Kellogg 2003),

• it is difficult to predict what information will be of interest in the future, and
how to capture the context around the information (see, e.g., Bannon and
Kuutti 1996),

• people not only want access to social knowledge, but also to social resources
(see, e.g., Erickson and Kellogg 2003).

These problems make it difficult for an organizational memory approach to work
in practice. Also,

• it might be the case that previous work in earlier projects is not the best
practice,

• it may take a longer time to understand previous work than to do the new
work,

• it may also be the case that the previous work is built on older technology,
thereby not being useful anymore, and that the work still needs to be redone.

However, there are examples of organizational memory systems that work in
practice, e.g., the Eureka system at Xerox, see further Chapter 3. One question
that arises is what is it that makes such systems work in some situations and not
in others? Possibilities to create a system that works better could be

• to consider ordinary interface design issues (cf. Norman 1990), which accord-
ing to Bellotti et al. (2002) appear to be missing from sensing systems,
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• to make it fit into existing work procedures, e.g., if we want to make project
documentation searchable, then the information itself should be documented
within the already existing work procedures, thereby reducing the overhead
introduced through the new system (cf. the discussion of effort benefit by
Grudin 1988).

In addition to the problems listed above, the conclusions made by Fitzpatrick
(2003) about expertise and embodied knowledge are also important to consider:

• knowledge cannot be made explicit, simply because we are not aware of every-
thing we know,

• knowledge needs triggering to be shared, e.g., through conversations,

• knowledge is deeply embedded, but it gains value as it is interconnected with
other knowledge,

• knowledge is continually evolving and changing because we gain new experi-
ences.

These conclusions may give answers to what may cause several of the problems
identified with the organizational memory approach.

In the mid 1990s, the World Wide Web was quite new and people had recently
started to explore the use of personal home pages as a way of presenting personal
information. By studying how people made and used personal home pages, we could
see a potential interest in people describing themselves to others (Groth 1999; Groth
1998). The study showed that personal home pages provided means for people to
describe themselves, both about their profession and their hobbies, and are today,
ten years later, still used by many individuals. One could say that personal home
pages function as an unorganized social network.

Before turning to workplace studies of how people find things out a small exper-
imental study was made of how people would be able to describe their knowledge
and experience to others, see further Groth (1999). In one of the rating methods
used people could specify their knowledge in relation to what they could do with
it, which kind of target group it would include and in what kind of setting the
knowledge could be shared. The results indicated that this method was easier for
people to use than an ordinary scale. A simplified version of this rating method
was used when consultants at MechCons rated their knowledge about certain top-
ics in their CV. They used a four graded scale where each grade corresponded to
what they had previously done using the specific knowledge, e.g., read a book or
taken a course, practiced it for at least a year, practiced it for several years, and
whether they could teach others about it. When a rating of knowledge is needed, as
in CVs used frequently within consultancy firms, this simple way of relating one’s
knowledge to what one can do with it appears to be good enough for the purpose.

The TeleComp study (see Chapter 4) indicated a new turn in the knowledge net
approach. Still with a focus on facilitating social contacts between people, this study
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implied an approach on supporting people in knowing what others are engaged in
and their availability. The contribution of information about one’s knowledge in
the knowledge net approach would be combined with too much effort. In principle,
a minimum of overhead, unless very well motivated, should be involved to make a
computer application supporting knowledge sharing work. Even the half hour of
effort needed for MechCons personnel to enter their CV information into the new
CV database was apparently too much for many of the consultants.

The results from the study at MechCons confirmed the findings from the Tele-
Comp study. Focusing on supporting people in knowing about others’ activities
and availability was now the main issue in order to support knowledge sharing in
an organization. Among the alternative technologies discussed in Chapter 3, com-
munication tools, awareness systems and information management were considered
suitable to focus on based on the findings from the MechCons study. Three proto-
types were developed using the three technologies: Mobile Elvin, Ask-Me Presence,
and Ask-Me Information. The prototypes were evaluated within yet another or-
ganization, ITCons. The findings from the evaluation have identified a number of
issues of interest for a framework supporting knowledge sharing. The framework,
including the different issues, will be discussed next within this chapter.

7.2 A framework supporting knowledge sharing

The technologies used in the prototype are not intended to work separately. In-
stead, they can, as mentioned above, be seen as part of a framework of supporting
knowledge sharing (Groth 2004). Each of the technologies used in the framework
will be discussed next.

Communication tools

Based on the studies three main issues, apart from the usual synchronous vs. asyn-
chronous distinction, have been identified regarding the use of communication tools:

group communication Communication can either be from one person to an-
other, or from one person to a group of persons. In some cases, e.g., using a
chat system like ICQ, communication from one person to a group of persons
is not recognized by the receivers of the message, while in others, e.g., using a
notification system like Elvin (Fitzpatrick et al. 2002), the groups are visible
to all users. In the studies, we have seen examples of people posing questions
to a larger population of the organization, sometimes to everybody within
the company. Providing means for communication between groups of people,
either project based groups, or socially established groups, could limit the
amount of e-mail sent within an organization. Being able to create and join
groups may also support the establishment of communities of practice as well
as facilitate for social networks to grow.



7.2. A FRAMEWORK SUPPORTING KNOWLEDGE SHARING 187

The advantages of group communication may not be valid or obvious for
all members of an organization. In the evaluation it became clear that
some people did not see the advantages using Elvin, with the possibility to
reach groups of people, instead of ICQ, where the communication typically is
between two persons. This may vary between people and also depend on the
role a person has within an organization, and the kinds of projects that people
are involved in. At MechCons, for example, several projects were conducted
within the company premise, and such projects typically involved several per-
sons. The need to communicate with a group of people may be larger in such
an organization.

platform independence A communication tool can either be used only on desktop
platforms, and maybe even only on specific kinds of platforms, e.g., Unix,
or both from desktop platforms and mobile platforms such as smart mobile
phones or hand held computers. Today, there exist communication tools that
are available on different kinds of desktop platforms. However, few commu-
nication tools are available on both desktop and mobile platforms. E-mail
communication provides this facility. The “often out of the office” work con-
ducted at the two consultancy organizations motivates a solution for platform
independent communication.

The possibility to reach others when they are “on the run” was not considered
necessary since this usually worked well using regular mobile calls. Although
the direct implications for the usefulness of Mobile Elvin was low, it could still
be important, but in other kinds of settings, e.g., in more mobile intensive
settings and among managers. Also, some persons at ITCons did not find
it difficult to reach people. Instead, they saw a problem in people being too
reachable, leading to situations where interruptions became disturbances.

annoying interruptions As discussed above some members of the evaluation ex-
pressed that they were sometimes too easy to contact. This often led to
annoying interruptions in an ordinary working day. This is a very important
consideration which also affects the other two technologies used. This aspect
is further discussed in the conclusions at the end of the chapter.

Awareness systems

A central conclusion from the studies has been the situatedness of the methods
people deploy in order to find things out. What people will do next while searching
for information to solve a problem depends on the problem itself and on the situation
in which the problem occurs. The availability of others also affects the outcome of
how a problem is solved. If the key person to help solve the problem is unreachable,
then the problem may be left unsolved for the moment. These findings imply
that supporting awareness systems may be worth investigating when supporting
knowledge sharing in an organization.



188 Summary and conclusions

Regarding the use of awareness systems two main issues have been identified
from the studies:

privacy aspects Privacy aspects are given a large amount of focus in the CSCW
literature (see, e.g., Bellotti and Sellen 1993). It is, therefore, important to
consider when suggesting how to support knowledge sharing through the use
of awareness applications. Some researchers propose a mutual understanding
of “you are allowed to see me if I know you can see me”, and that the appli-
cation also provides means for supporting this through, e.g., sound or vision
(see, e.g., Gaver 1992). Another approach is to use “I benefit from knowing
where your are, and you can benefit from knowing where I am”, and thereby
motivate people not to bother about the privacy aspects (see, e.g., Harper
1992). At MechCons and ITCons, knowing about others’ present activit-
ies and availability was considered important since these are consultancy or-
ganizations. We have described examples of how people, both at ITCons
and MechCons, inform others about their whereabouts. At TeleComp, small
white boards beside the office door were used to write short messages, e.g.,
“at Uppsala on Friday” or “sick”, about people’s whereabouts.

In Ask-Me Presence the information presented can be captured from different
Bluetooth devices, keyboard activity on desktop computers, and messages left
in the telephone switch board system. These are only examples of cues that
can be used for presence and activity detection. A number of alternative cues
exist as well, e.g., using sensor technology or electronic calendars. Parts of
the information captured, in this case the Bluetooth and keyboard activity,
are associated with presentation restrictions in order to deal with privacy.
People have the possibility to target the relevant recipients of this kind of
information about them.

When discussing privacy issues during the evaluation of the two prototypes it
became clear that people did not bother too much about them. People were
more concerned about risking more interruptions, rather than being watched
by others.

“as-is” presentation Information in awareness applications can either be presen-
ted as it is or be compiled into one singular presentation. How awareness
information is presented may also be an important consideration. If an aware-
ness system uses different kinds of cues (cf. Bogdan and Severinson-Eklundh
2004), for example, sensors or electronic calendars, to capture information
about people’s activities and availability, the information can be presented as
it is, leaving it to the user to reason about and interpret where the person
is and when he or she will be available again. Another approach would be
to use algorithms to compute a presentation, based on statistics of how the
different cues are used by that specific person, that would be the most likely
interpretation.
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People participating in the focus group evaluation responded positively to Ask-
Me Presence since it automatically captured awareness information. The use of
ICQ in combination with a receptionist who in many cases knows where people are
provides, in principle, the same kind of information as may Ask-Me Presence. Using
Ask-Me Presence could support the receptionist in knowing about the employees
activities (cf. Harper 1992) in collecting information about a larger population. The
receptionist, on the other hand, can provide more information about the awareness
information, e.g., “Steve said he might be late because ...” , and also be more
sensitive about disturbing people, e.g., “Bill is very busy talking to Andy and this
person calling only wants to sell mobile phones”.

Also, the use of light-weight technology is an interesting aspect to include in
a framework. Several examples observed in the studies indicate that technologies
for communication tools, awareness systems, and information systems need to be
light-weight in the sense that it should be easier to turn to such systems than asking
others. We have observed people at ITCons using ICQ in order to find out about the
presence of a person sitting nearby but out of sight. We have also observed people at
MechCons turning to other persons before looking through written documentation,
because of convenience.

Information management

Written documentation plays an important role in many organizations, but its role
is seldom given much consideration. There are many discussions about efforts and
benefits within the CSCW area (see, e.g., Grudin 1988), but how many organiza-
tions question the benefits of documentation efforts? What gets documented for
what purpose? Who considers how the documentation will be used? For the pur-
pose of supporting knowledge sharing in an organization, written documentation
can be of help. This is not to say that things should get documented in order to
support knowledge sharing. To avoid overhead, things should be documented for
well defined reasons, and then, if possible, reused for the purpose of supporting
knowledge sharing.

At MechCons we could see that the major part of all documentation takes
place within projects. We could also see that what gets documented was carefully
considered by the project members. Storing project information at MechCons had
a well defined purpose, it was stored as part of a project to be delivered together
with the artefact developed. The project documentation at MechCons also served
as a verification between MechCons and the customer of what should be done
in a project. Other information systems at MechCons, such as the intranet web
pages were used for other, more trivial, purposes. A large amount of the intranet
information was considered being out of date and less useful. Reasons for this were
that they were not part of the daily work procedures, e.g., no formal information
about daily activities was stored on these pages, and because they were informal,
e.g., information was, in many cases, submitted voluntarily to the pages. In a
consultancy organization where internal affairs may have lower priority than making
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a deadline in a customer project, spending time on submitting information to an
intranet becomes a secondary matter. The immediate value of an “ideal use” of the
intranet is too low compared to other ones which are payed for by the customers.

We can clearly see that written documentation fulfils a purpose within an or-
ganization such as MechCons, e.g., as a record for the customer to see what has
been done in the project, or for solving problems that occur (see Chapter 5). It is
also obvious why it is used, e.g., that it is used as part of a project, and how it is
used, e.g., as a confirmation about what should be done in the project, is highly
important for the motivation of supplying information. This is one of the reasons
why one part of the design work focused on reuse of already existing information
for the purpose of knowledge sharing.

Apart from using search tools like Google on unstructured and widespread doc-
umentation sources we have identified two alternative information management
techniques. The first one involves the use of metadata, either by storing documents
in XML-format or by adding a metadata file to each document, which would create
a structure resulting in better searches for information. The second alternative
involves the use of ontologies to structure the search. This probably involves less
overhead than the alternative using metadata. A system like Ask-Me Information
including such information management techniques would 1) make it possible to
find information sought for among all documentation available in the organization,
and 2) provide references to persons who would know more about what is searched
for.

7.3 Organizational issues

After discussing the framework it is important to note that knowledge sharing
may also be supported through different organizational issues. The office ecology
provides means for noticing others’ activities and the process of work. For example,
being located nearby a person with a specific knowledge indirectly supports the
person in finding things out regarding the specific area of knowledge (see, e.g.,
Bannon 1986).

Both the TeleComp and the MechCons study, as well as the evaluation study
at ITCons, show how the office ecology affects how knowledge is shared among
the individuals. At MechCons people working in the same project were typically
located nearby each other, either in larger project rooms, in open space offices, or
in individual rooms. People were observed talking out loud to others in the open
space area as well as looking other persons up by walking to other persons’ offices or
desks. At ITCons people sometimes found the open space offices to be troublesome
because they felt it was too easy for colleagues sharing the same area to ask ques-
tions. Having rooms specific for a project was seen as one solution to this problem.
At TeleComp with the corridor office it was also clear that people’s movement in
combination with the location in the corridor affects people’s awareness of other
people’s presence, availability, and activities.
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The open plan office makes it easier for people to ask colleagues questions,
maybe too easy. It is just to talk out loud. At ITCons one person said that if a
person is given the time to formulate a question, as you may do when writing it
in an e-mail or walking to someone else’s office, it would be less annoying because
the questions would be better formulated or even solved before asked. How then
can the advantages of an open space office be increased, at the same time as the
disadvantages are minimised?

Another important aspect is how to support people in building networks where
employees trust each other and have a mutual exchange of knowledge in the style of
“I’ll help you and you’ll help me” (Erickson and Kellogg 2003). A mutual reciprocity
about always helping each other, as existed at TeleComp, MechCons, and ITCons, is
one major criterion to have effective knowledge sharing in an organization. Erickson
and Kellogg (2003, p. 302) point out that “social knowledge and social resources are
best shared through talk” and that such forms of talk “both requires and strengthens
networks of personal relationships in workplace”.

MechCons is a good example of an organization where sharing of knowledge is
supported, and where the managers also encouraged this kind of behaviour. If a
person at MechCons is noticed being restricted in sharing his or her knowledge with
others, which is usually identified by the section managers through conversations
with others (for example “have you talked to X about this problem” “yes but X
never had time to help out”), then this is something that the manager wants to
find the cause to. However, such behaviour appears to differ depending on the
organization (see, e.g., Orlikowski 1992). There are many possible factors that
affects how open people are in helping others, e.g., the type of the company, i.e., if
it is a consultancy company or a government agency, the culture of the company,
and the country in which the company is located. The behaviour identified at
MechCons is very important for a knowledge sharing organization. On the other
hand, it is important that people are sensitive to when it is appropriate to ask
questions in order to minimise the number of interruptions people face without
decreasing the efficiency.

At TeleComp, examples were identified where managers helped out to negoti-
ate when problem solving involved interaction across departments. This was not
encountered at MechCons, but, on the other hand, TeleComp was a very large or-
ganization. From the TeleComp findings, it appears that as long as a problem can
be solved within a department there is no problem, but when an “external” person
is needed there could be a problem if this person has a very high workload, or if
the organization has a rigid system for reporting time.

Based on a number of observations in the three studies we can see that there
exists an organizational diversity. For example, the type of projects conducted dif-
fers, what kinds of and how communication tools or awareness systems are used
differ, the office ecology differ, and the culture of the organizations differ. Mobile
Elvin appears to be more useful in MechCons than in ITCons. Ask-Me Presence
appears to be useful for the receptionist at ITCons. Ask-Me Information appears
to be useful in all three organizations, but what kind of information management
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technique to use may differ depending on the already existing information struc-
tures. Indeed, it is difficult to present a uniform solution that would be suitable
for all organizations. Instead, the framework suggested within this thesis should be
seen as design suggestions that, depending on the organization, could be useful for
knowledge sharing.

7.4 Methodological reflection

The work presented in this thesis has evolved using a different methodological ap-
proach than in ordinary software development projects. Traditionally, we would
have studied one organization in order to get a number of requirements on the sys-
tem we want to design. We would have used an iterative design approach returning
to the same organization for evaluations. In the methodological approach used as a
base for developing the prototypes suggested in this thesis a number of field studies
in different organizations have been conducted. First, two studies were conducted,
one prestudy at TeleComp and one longer study at MechCons, in order to find out
how knowledge and information sharing are achieved in what we call knowledge
intensive organizations. Second, based on the results of these two studies a set of
prototypes with the purpose of supporting knowledge sharing were developed. Ma-
terial for the scenarios used as a base for the development were identified both at
MechCons and TeleComp. Third, these prototypes were evaluated in yet another
organization, ITCons.

The variation of organizations used during the development and evaluation
provides a rich set of material used as ideas behind the framework. The prototypes
in the framework are not developed for a specific organization as was the case with
the ER system (McDonald and Ackerman 2000). Instead, they are developed to be
useful in specific kinds of organizations, i.e., knowledge intensive organizations.

Another reflection that can be made based on the work presented in this thesis is
how difficult it is to evaluate design ideas. In this thesis participatory design meth-
ods have been used in combination with ethnographic observations and interviews.
Are these suitable methods to use, or are there other, better ways of evaluating
prototypes that are not fully developed to be used in real life conditions? To some
extent, I find the methods for evaluation used in this work limited, and that it
would have been an advantage if the prototypes suggested had been evaluated by
people actually using them in their work for a longer period of time. On the other
hand, the prototypes themselves are not as important as the ideas used in their
design.

7.5 Conclusions

It has become obvious that knowledge sharing does not involve one single activity.
Indeed, it is a combination of activities involving the visibility of people’s activities
and availability, of making it possible to search through information resources,
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of providing means for communication using technical facilities or meeting face-
to-face. It is not obvious how to support knowledge sharing in an organization
through computer support. Rather, it is a quite complex and delicate matter. In
this thesis one design suggestion, exemplified through three different prototypes,
has been presented that is based on the results of a major study of a consultancy
firm as well as a number of smaller studies.

Before considering what computer support to use for knowledge sharing, it is
necessary to understand how knowledge is and can be supported by social means
in the organization. As have been shown, there are many aspects that affect the
sharing of knowledge, e.g., the culture of helping others, meetings and social en-
counters, planned as well as spontaneous social activities, and the office ecology.
Supporting the establishment of communities as well as facilitating for people to
enhance their social networks are important parts of facilitating knowledge sharing.

The five research questions discussed in this thesis will now be revisited and
summarised.

What actions do people take as they try to find things out?

All three studies conducted within this research work have shown a number of clear
examples where people ask other persons or look through written documentation in
order to find things out. However, it is also interesting to look at what approaches
people use when asking others, and what kind of written documentation that is
found to be of value.

When asking others a number of different approaches were identified:

local colleagues The most important source of knowledge appears to be local
colleagues. At TeleComp we have seen Eve turn to Erling in the room next
door to get help about a problem. At MechCons we have seen Barb contacting
Ron to discuss different terms used in a requirements specification. At ITCons
we have seen Steve trying to approach Pete about a problem.

managers and key personnel Managers as well as other kinds of key personnel
also serve as a common source of knowledge. At TeleComp we have seen the
section manager give Assar a list of names that he should contact in order to
learn more about specific topics. At MechCons we have seen Tom approach a
project manager about specific technologies for programming circuit boards.

external contacts People not only build social networks within the organization.
Also external people are used in order to find things out. At TeleComp we
have seen Aron contact a former colleague working in an external company in
order to set up a test environment. At MechCons we have seen Cindy contact
a supplier to find out more about a specific component.

barriers to sharing information We have not identified any barriers to sharing
information related to a reciprocity of favours or on face saving grounds.
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However, we have seen examples of barriers having to do with money and
costs, but only at TeleComp, the larger of the three organizations studied.

Hence, asking others involve approaches such as asking colleagues nearby, asking
managers or other key personnel, and asking external contacts. Barriers on face
saving grounds or based on a reciprocity of favours have not been identified in any
of the organizations studied.

A number of different kinds of information sources are also used in order to find
things out:

project documentation It was especially clear at MechCons, for example, that
project documentation serves as an important source of knowledge. We have
seen Mike search the project archive to find out about a cable that broke in
a test.

intranet web pages All three organizations had intranet web pages that some-
times were used to find out about things. However, the problems solved using
intranet web pages differed from the problems solved using project archives.
Information on the intranet web pages were typically used to find out about
organizational matters, i.e., finding out about a person, or information about
mundane matters like the train time table.

manuals and the internet Finding information on the internet as well as using
manuals were common within all three organizations, especially finding out
about specific technologies.

Hence, there exists a number of different document archives that people use as
they find things out. What kind of archive that is used depends on the character
of the problem. If the problem is technique specific, then the internet is typically
used. If, on the other hand, the problem has to do with something that has been
done in a project, then project archives are typically used.

How does the situation affect the way a person searches for knowledge?

All three studies conducted within this research work show that there is a clear or-
dering in how members find things out, but exactly what actions they take depends
on the context of the problem and on the situation. The choice of action people
take as they find things out differs from problem to problem, and from situation to
situation. People tend to keep questions local simply because other project mem-
bers are likely to have the right background knowledge for project related questions.
People tend to ask managers simply because they happen to be available at the mo-
ment. People tend to ask external contacts simply because they have the specific
knowledge sought for.

Hence, asking others is a highly situated matter that depends on the context
of the problem and on who is available at the moment. We cannot identify any
specific patterns that can be used for systems design (cf. McDonald and Ackerman
1998).
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What tools do people use in order to facilitate knowledge sharing?

A number of different tools are commonly used, within the organizations studied,
in order to find things out:

mobile phones The use of mobile phones were most common within MechCons
and ITCons, maybe because they are consultancy organizations.

e-mail The use of e-mail was common within all three organizations and typically
used for communication that did not require a quick reply, and that was easy
to formulate.

chat systems Some members at ITCons used chat systems regularly both as a
discussion medium where they quickly could get a reply, but also as a tool for
finding out if a person was available by his or her desk.

purpose specific information systems At MechCons, specifically project doc-
umentation was used by project members in order to find things out about
project specific problems. It is important to note though, that searching for
knowledge in project archives worked in conjunction with people’s knowledge
about the project. Within all three organizations, the internet was commonly
used to find out about questions related to technology.

It is important to consider how the existing technical facilities can and do sup-
port knowledge sharing. As shown above, a number of such facilities typically exist
within the organizations studied. How are these technical facilities used, e.g, what
procedures exist for storing information in databases, what kind of information is
stored and for what purpose, are examples of questions that need to be answered.
If, for example, an organization has adopted the use of electronic calendars, then
they might provide a suitable source for an awareness application. If, for example,
smart phones or palm pilots are used, then they could provide new means for com-
munication other than e-mail, regular chat systems, and phone calls, e.g., using
Mobile Elvin. It is a good idea to use technologies that people already have adop-
ted, because it may be difficult to introduce new technology.

What technologies can be used to support people in finding things out?

In Chapter 3 a number of alternative technologies to support knowledge sharing
was discussed. From that point of view it was also of interest to see which of these
technologies that would be suitable to use to facilitate knowledge sharing. This
“refinement” of the research question is also discussed in this section.

A number of different aspects can be identified as important for the purpose
of supporting knowledge sharing in an organization. The studies conducted within
this research work, as well as other organizational knowledge studies discussed in
Chapter 2, point to the importance of personal communication for supporting know-
ledge sharing. Therefore, one important aspect that needs to be considered when
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supporting knowledge sharing in an organization is how to support communication
between individuals.

One main finding from the studies is that availability is an important issue
to consider when supporting knowledge sharing in an organization. A number of
situations were observed, e.g., where people chose to ask a person nearby instead of
making a phone call to a more appropriate person, or where people simply made a
temporary solution to the problem because the only person that would be able to
help solve the problem would not be possible to contact in a near future. Therefore,
another important aspect that needs to be considered when supporting knowledge
sharing in an organization is how to support awareness of others’ availability.

In all three organizations, but especially at MechCons, documentation played
an important role. A major part of all documentation takes place within projects,
e.g., apart from project specifications and similar documents, e-mail or fax commu-
nication with clients and suppliers. These kinds of project archives, together with
other kinds of document archives that reside within an organization, may contain
information of relevance when solving problems. At MechCons the project archives
were used in conjunction with the person’s local knowledge about a project to solve
problems. Therefore, the third important aspect that needs to be considered when
supporting knowledge sharing in organizations is how to make already existing
information searchable from one single point.

It is important to consider how the information that resides within the organ-
ization is used, and how it can be used to support people in knowing about others’
activities and availability. It is a question of how to make it available and search-
able, and in what way. Today, solutions using metadata in the documents may
involve too much overhead, but within ten years the area might be more advanced
using standards for different file formats. Instead, a solution today could be to use
ontologies to structure the search itself.

The applications and prototypes proposed to support knowledge sharing within
an organization, see Chapter 6, are examples that are based on the results from the
studies made within this research work. With a focus on light-weight approaches
these applications and prototypes involve different kinds of areas and technologies:

• technologies for quick and easy communication between groups of people using
desktop computers as well as mobile phones,

• awareness systems, including presence detection using Bluetooth technology
as well as other awareness cues, and

• structured and searchable information systems based on reusing already ex-
isting information.

These three areas, i.e., communication tools, awareness systems, and informa-
tion management, are included in the technological framework discussed above.
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What kinds of issues are raised when using alternative technologies to
facilitate knowledge sharing?

During the evaluation of the prototypes suggested for knowledge sharing three
main issues were raised. The first issue concerns annoying interruptions. Both at
MechCons and ITCons we have shown examples of people saying that others could
be more careful about asking questions. Some questions asked involves a, more
or less, annoying and time consuming interruption for the person being asked. At
MechCons Shelly said that she sometimes found that people turned to her first
instead of looking in a manual or in the course material where they should be able
to find what they are looking for. At ITCons the members of the focus group said
that they sometimes felt they were too available, and that people sometimes did
not reflect about the problem before asking others.

We have also discussed the findings by Hudson et al. (2002), that the time
during the day affects how busy people are. People may be more or less available
depending on the time of the day.

Indeed, all interruptions may not be annoying. As mentioned in the previous
chapter, Rouncefield et al. (1994) found that the interrupting activities at TCO
were the kinds of work activities most enjoyed by the members. However, the
interruptions, in turn, generated ordinary documentation tasks that were considered
to be necessary but less interesting work activities.

Apart from solutions without involving technology, two different approaches
were discussed in the previous chapter. The first one concerns the use of information
systems as a way to decrease the amount of questions people ask others. This was
expressed as a possible effect by one of the members of the evaluation at ITCons.
The second approach concerns combining information from Ask-Me Information
and Ask-Me Presence: using project planning documents stored in a metadata
format to be used as a cue for availability detection in Ask-Me Presence.

The second main issue raised during the evaluation was that the one who would
benefit most from Ask-Me Presence would be Melinda, the receptionist at ITCons.
Her task of directing incoming calls to people involves selecting if the call should
be directed to the persons stationary phone or mobile phone, and finding out if the
person is available or not. Knowing in more detail about people’s availability than
finding out by walking around the office, would support Melinda in selecting what
approach to use.

When discussing the second issue we could see a clear added value for Melinda
if members of ITCons used a system like Ask-Me Presence. The members of the
evaluation were quite happy with asking Melinda about others whereabouts. How-
ever, we could also see that people at ITCons used ICQ as a system like Ask-Me
Presence, i.e., finding out about people’s availability.

The third issue concerns the general question of what the added values of the
prototypes suggested are. Most obvious is the value added by a system like Ask-Me
Information, if it could provide information as the one asked for by the participants
of the study at MechCons and ITCons. The participants found it useful to be
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able to search for different kinds of technologies used in projects, or names of
customers other persons have been in contact with. The question is how this benefit
can exceed the overhead from using information management techniques to make
existing written documents searchable and reachable from one point.

7.6 Concluding words

This thesis has shown that knowledge sharing in organizations is a complex and
delicate matter. It is suggested that knowledge sharing is best supported through
an increased awareness of others’ activities and availability. Finding others to talk
to when a problem occurs, and knowing how they can be contacted is a better
approach than storing “knowledge” for the same purpose.

The studies conducted as part of this thesis have been qualitative rather than
quantitative, providing rich examples of knowledge sharing activities in three differ-
ent organizations. Qualitative data provides for deeper and more detailed results,
but it is difficult to generalize to common behaviour or more generic principles.
However, we feel confident in the conclusion that knowledge sharing activities are
situated in character.

The evaluation of the proposed prototypes has confirmed our findings from
earlier studies concerning the complexity involved when supporting knowledge shar-
ing activities through computer support. Indeed, the evaluation has made it clear
that the usefulness of computer support for knowledge sharing is highly dependent
on the environment into which the tools are introduced. Organizational and social
issues, as well as existing technologies determine if and when the new tools will be
used. It may very well be the case that the organization is better off without new
technologies, if no specific preparations have been done.

In conclusion, in many organizations knowledge sharing works quite well with
the use of everyday technologies (e.g., with the use of mobile phones and e-mail)
and a suitable organizational setting (e.g., social activities and physical proximity
of co-workers). In those organizations where additional technologies are needed,
four principles have emerged from this research: enhance communication, support
awareness, reuse existing written documentation, and keep to light-weight techno-
logies.
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