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Abstract

Ignoring the informal, non-canonical nature of knowledge sharing, including
people’s motivation, ability and opportunity to share knowledge, is one of the
key causes of resistance to use knowledge sharing tools. In order to improve
knowledge sharing supported by information technology (IT), tools need to be
embedded in the social networks of which it is part. This has implications for our
knowledge on the design requirements of such socially embedded IT. The
paper reviews tools that are designed to foster social capital. We will then
discuss what is needed for a IS design theory related to knowledge

communities and how such a theory could incorporate social capital theory.
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1 Introduction

Although the need to manage knowledge has always been around, lately the
label ‘Knowledge management (KM)’ has attracted both practitioners and
scholars in the field of organizations and IT. This popularity of the concept is not
only a result of the growing recognition of the value of knowledge work and the

increased IT possibilities, but also because of the increasing complexity of work



and speed at which changes take place. Changing organizational boundaries
and identities as well as the growth of virtual organizations, teleworkers and
geographically dispersed teams, increases the difficulty of monitoring and
controlling knowledge. As a result, organizations, especially larger ones, try
hard to manage knowledge. This urge to get a grip on knowledge and to
leverage it to create competitive advantage constitutes an important topic for
discussion among practitioners and theorists alike.

However, the currently accepted or most generally discussed and practiced way
of coping with knowledge meets with resistance at various levels. Most tools
designed to support knowledge sharing, do not become institutionalized within
organizations. Practice has shown the negative consequences of using a
managerial, individual and technology oriented perceptive only (e.g. Davenport
and Prusak 1998, Huysman and De Wit 2002). More and more, KM initiatives
are directed towards more informal knowledge sharing activities within
communities of practice. Until so far however, this transition from a first to a
second generation of KM (Huysman and de Wit 2004) only sporadically find
acceptance within the field of IT.

Most of the literature related to design requirements for knowledge
management systems concentrates mainly on formal modelling and analysis of
formal knowledge requirements (e.g. Holsapple 2003). Furthermore, these tools
are mainly designed to support acquisition and retrieval of codified knowledge
in order to improve formal individual knowledge bases. Surprisingly less is

written about IT to support the so called ‘second generation of knowledge



management’ where the focus is on informal emergent knowledge sharing

within communities.

In this paper, we will explore what is needed in terms of requirement analysis to
design or evaluate tools intended to support the informal knowledge sharing
needs of collectives, and in particular of communities of practice. While usually
requirement analysis is conducted to support work related tasks of individuals or
formal coordination tasks of teams (typically the field of CSCW, HCI and CMC
studies), in case of communities the focus is on emergent knowledge processes
(Markus et al 2000). In this paper, we will take the position that requirement
analysis for knowledge sharing communities needs to take into account the
social capital of the group.

Although literature on (online) communities is growing, we still do not have a
theory about the IS requirements for communities that are geographically
dislocated and need technologies to connect. Such a theory is needed since
existing theories on IS requirement do not take into account the emergent
collective learning processes that typify distributed professional communities
(Markus et al. 2000). In other words, what is needed is ‘a kernel theory
underlying IS design theory’ (Walls et al 1991) related to knowledge
communities. Markus et al (2000) have set a first important step in this direction
by introducing guidelines for designing and deploying systems that support
emergent knowledge processes. They do not however focus on social capital

as a specific requirement for knowledge sharing in informal organizational



settings such as in (online) communities. Social capital resides in the fabric of
relationships between individuals and in individual’s connections with their
communities (Wasko & Faraj 2005, citing Putnam 1995). Theories on social
capital help explain what bind and bond (and blind) members of a community. It
is our believe that an analysis of such conditions will contribute to better
alignment between IT applications and knowledge sharing needs of (online)

communities.

The concept of social capital has lately been adopted within the discipline of
knowledge management (Lesser 2000, Cohen and Prusak 2001, Adler and
Kwon 2002, Nahapiet and Goshal 1998) and IT (Wasko and Faraj 2005.
Huysman and Wulf 2004, Preece 2002, Resnick 2001, Wellman et al 2001,
Kumar et al 1998) and is often approached as consisting of three dimensions: a
structural opportunity, a cognitive ability and a relational motivation dimension
(Huysman 2004). It has been argued that these dimensions influence the
appropriation of IT (Newell et al 2001). For example, it is expected that
distributed communities with a high cognitive ability (e.g. a shared frame of
reference) and motivated to share knowledge (e.g. a shared purpose), but with
low structural opportunities to do so (e.g. a sparse network) will be in need for
communication tools and over time increase the level of density of ties (Brown
and Duguid 2001). Also, it is expected that the variance of these dimensions
provide insight into possible IT support. For example, members who are

individually motivated to contribute to the community might use reputation



systems more than those members whose motivation is more collectively
oriented.

The paper starts with a discussion of some of the problems that are related to
the so-called ‘first generation of knowledge management’ (Huysman and De Wit
2004). This critical review of KM initiatives and tools provides the starting point
for the argument to include an analysis of existing social capital in order to
introduce tools that are more socially embedded within the social system of
which it forms part. We will review existing applications that are believed to
support social capital. We will argue that these tools mainly support the
structural dimension of social capital. We will then discuss the possibilities of a
more integrative perspective on social capital in order to align better the

technology with (online) communities.

2 Knowledge management fallacies

Past case study research based on in-depth analysis of various KM initiatives in
large organizations, have illustrated that the practice of KM is characterized by
many fallacies. Several of these fallacies or traps influences directly the
(perceived) functionality of IT applications for the support of KM initiatives
(Huysman and de Wit 2002; 2004)". These fallacies relate to the tendency of
organizations to concentrate too much on the role of IT in facilitating
knowledge-sharing, resulting in the ‘IT trap’, on imposing managerial needs

upon knowledge-sharing, resulting in the ‘management trap’, and on individual



learning as the purpose of knowledge sharing, resulting in the individual

learning trap’. Below, these KM fallacies will be discussed.

The tendency to perceive IT as independent from its social environment, has
caused disappointing acceptance rates. It is not the technology itself but the
way people use it that determines the role of IT in supporting knowledge
sharing. In the words of Zack and McKenny: ‘... the strategic advantage
associated with these technologies will not derive from having the technical
skills to evaluate and implement communication technologies (or even be first
mover), but rather will come from having the appropriate social context, norms,
politics, reward systems and leadership to take advantage of electronic
communication technology’ (Zack and McKenny 2000, p. 212).

The tendency to de-contextualize IT also feeds to the assumption that all
knowledge can be transformed into data and stored into systems. Echoes from
the legacy of the information-management era resound here. When knowledge
is saved in a system it becomes explicit, codified knowledge (Zack 1999).
Knowledge usually has a large tacit dimension and appears to be difficult to be
stored in a system. In case of implicit knowledge, the human being is both the
knowledge carrier and the vehicle through with the knowledge is passed on.
Next to the producer, the potential consumer of knowledge might also create
pockets of resistance to using IT tools for knowledge-sharing. Knowledge only
has meaning if it can be related to people (Brown and Duguid 2000). People

want to know from whom they learn as this provides important ‘meta-



knowledge’. This is one of the reasons why recorded knowledge is often not re-
used (Davenport and Prusak1998). Aids to knowledge sharing such as
Intranets and knowledge bases that are geared towards codifying knowledge
are not effective enough. When sharing experiences, people prefer to look for
support from personal networks rather than from electronic networks to gain
knowledge about the knowledge. Such ‘meta-knowledge’ cannot be recorded in
technical networks and requires the support of social personal networks. In that
case, tacit knowledge does not need to be transformed into explicit knowledge
in order to share it with others. What seems more promising is the support of
social networks and knowledge connections to enable transfer (Huysman and

de Wit 2002; Leonard and Sensiper 1998, Davenport and Prusak 1998).

Another fallacy of many knowledge management initiatives is caused by the
dominance of a management bias. Most initiatives are born out of a managerial
need to control and monitor knowledge that in some places is perceived by
management as too sticky and at other places too leaky (Brown and Duguid
2000). The growing importance of workers expertise, mobility, professionalism,
etc. trigger managers to think of ways to extract and collect knowledge and
make it assessable to others. The need to improve the efficiency of knowledge
sharing is further stimulated by the growing awareness of the financial-
economic importance of knowledge. Many publications illustrate that the firm’s
intellectual capital is usually worth much more than its intrinsic value and that

core competences and competitive ability are embedded in the knowledge of



organization’s members. (Bontis 1999; Edvinsson and Malone 1997; Roos et al
1998; Stewart 1997; Sveiby 1997). This managerial bias tends to overshadow
the perceived added value of those people that are asked to share their
knowledge. Clearly, this tendency is risky as management fully depends on the
active involvement of workers to share their knowledge. For successful
knowledge management it is necessary that the initiative is beneficial both to

the organization as to the knowledge worker.

A third characteristic of many KM initiatives that limits their chances to succeed
is the tendency to focus on the individual ignoring the level of the group. Most
initiatives concentrate on the knowledge exchange between individuals,
assuming that knowledge is in the head of the individual and needs to be
exchanged. In order to enhance this support of knowledge collection and
provision, repository systems, such as knowledge base systems, are
introduced. However, tools to capture and disseminate knowledge are mainly
helpful in supporting exchange of individual knowledge but not so much in the
exchange of social or community knowledge (Zack 1999). The same is true for
tools that are introduced to support the flow of knowledge between individuals,
such as Intranets. In all these cases, the assumption is that knowledge can be
decoupled from the social environment in which it is developed. Obviously, the
negative consequences of such a focus on the individual as the main source of
knowledge, is ignoring the socially situated nature of knowledge (Brown and

Duguid 2000). To support collective learning such as community learning,



knowledge management initiatives need to acknowledge that knowledge is
socially situated and cannot be un-coupled from the social community of which

it is part.

In sum, the history of KM initiatives and technical applications has
demonstrated problems of implementation characterized by a management
bias, a technology push and an individual learning perspective. Some authors
refer to this approach as the first wave, stage or generation of knowledge
management (e.g. Ackerman, Pipek and Wulf 2003; Huysman and De Wit
2004). According to these authors, the second wave or generation of KM
concentrates more on the collective emergent nature of knowledge sharing.
What is typical for this generation, is that the role of IT to support knowledge
sharing in such an informal situation has been downplayed. This can be seen
as problematic since supporting knowledge sharing by technologies remains
needed and is essential in case of online communities.
Taking the legacies of this first generation of knowledge management seriously,
the design of knowledge sharing tools needs to take the following into account:
e avoiding the IT trap implies that “information systems aimed at
knowledge management need to maintain the integrity of the social
communities in which knowledge is embedded” (Boland and Tenkasi
1995). This requires the introduction of socially embedded technologies.
¢ Avoiding the management trap suggests the introduction of systems that

corresponds to the actual needs and requirements of knowledge workers



to share knowledge rather than those of management. This implies in-
depth analysis of the social nature of a community in order to understand
how and why community members share knowledge.

e Avoiding the individual learning trap requires tools that support social
relationships and communities rather than introducing knowledge
repository systems and Intranets that are designed to support knowledge
storage and retrieval

Together, these assumptions create the foundation of socially embedded
knowledge sharing tools. To be clear, such socially embedded tools will not
solve all fallacies related to knowledge management. The tendency of
organizations and management today to equate development of knowledge or
organizational learning with a step forward in the direction towards improving
intelligence, also referred to as the improvement bias in the literature on
organizational learning (Huysman 2000) is a fallacy that will not be solved by a
socio technical design. Nor will socio technical requirement analysis challenge
the overall harmonious bias (Huysman 2000) that characterizes the debates
surrounding the topics such as communities of practice, knowledge
management and the learning organization. The overall harmonious image that
is present in the literature on the knowledge based view of the firm seem to
dominate already for some decades debates related to knowledge and control,
power and control (Huysman 2000). In fact, the dominance of a communitarian
view in which unity and collectivism is emphasized at the expense of power and

conflict (Etzioni 1995), also applies to this paper. However, we fully agree with



representatives of the conflict perspective on social capital and communities
such as Bourdieu (1986) that communities reveal dysfunctional behaviour within
tight-knit social networks, evolving into power coalitions. Uzzi (1997) calls such
ambivalent effect of communities the ‘paradox of embeddedness’. We therefore
think it is important to note at the beginning of the paper, that tools to support
communities, might indeed reinforce such dysfunctional behavior. In the
remaining part of this paper, we will refer to these assumptions as basic
requirements for tools in the 2" generation of KM. We will analyse what the
implications of such tools are in terms of requirement analysis. To do this, we
first review existing socio-technical approaches to system design followed by a
discussion of the possibilities of using IT to support social capital by means of a
literature review. The paper ends with discussing potentials for requirement
analysis based on the theory of social capital as the key ingredient for

knowledge sharing in the 2" generation of knowledge management.

3. Socio-technical approaches to IT design

With the development of network technology along with the requirement for 2"
generation knowledge management two fields of interest are increasingly in
need to converge towards each other: social networks and electronic networks.
Practice shows that electronic networks such as intranets cannot strive without
a corresponding and co-existing social network (e.g. Blanchard and Horan

1998, Newell et al 2000, Wellman 2000). Converging the social with the



technical is originally the domain of the socio-technique (Clegg 2000). Within
the field of IT research, socio-technical studies usually focus on the continuous
interactions between IT, people, the organizational context and the negotiation
taking place during the design, implementation and use of IT. The theory is very
broad and covers various research approaches, such as Actor Network Theory
(e.g, Walsham 1997), Soft system methodology (Checkland 1999), Participative
methods (Mumford 2003, Wulf and Rohde 1995) Social Constructivism (Bijker
et al 1987, MacKenzie and Wajcman 1999) Hermeneutics (e.g. Boland 1991)
Structuration theory (e.g. Orlikowski and Robey 1991), Activity Theory (e.g.
Kuutti, 1991), Adaptive Structuration theory (De Sanctis and Poole 1994). Some
researchers reveal the interdependency of social and electronic networks, e.g.
by concentrating on the sociology of networking (Wellman et al. 2001) using a
practice lens when studying the use of networks (Orlikowski 2000), by
introducing a value-added model for design (Choo et al 2000), by analysing the
information ecology of the organization before introducing intranets (Davenport
1997) or by stressing the process of appropriation and drifting (Ciborra 1996,
De Sanctis and Poole 1994, Pipek and Wulf 1999). All these and other
researchers argue that the acceptance and use of e-networks highly depend on
the degree to which the social aspects are taken into account. Because e-
network applications usually have a high degree of interpretive flexibility (Bijker
1987), researchers agree that the design, implementation and use are subject
of a continuous socio-technical negotiation in order to appropriate the

technology to the personal needs (Choo et al 2000). Ciborra (1996) refers to



‘drifting’, the tendency of network technology to follow its own path over time as
a result of unplanned and context based usage. These ideas of drifting and
appropriation already stress the importance of taking the functional
requirements of the group seriously in designing networks. Ciborra (1996)
pleads for openness, care taking and hospitality when introducing groupware.

Several authors advocate a more anthropological or ethnographic perspective
on the design and use of such network tools (Brown and Duguid 2000). The aim
of ethnographic studies is to carry out detailed observations of work practices
and processes in their natural settings. In fact, the most common methodology
used in the field of computer supportive cooperative work (CSCW) derives from
ethnography, building on the notion that work environments are idiosyncratic
group cultures with a distinct practice (e.g. Jordan 1996, Hughes et al. 1994;
Shapiro 1994). A frequently addressed complain of such ethnographic studies
is the gap between the empirical findings and corresponding design constraints
and requirements of the application. One reason for this gap is that
ethnographers do not develop the applications themselves (Ehrlich and Cash
1994) while translating the inherently descriptive nature into technical
requirements is very complicated. Several techniques have been offered to
circumvent these complicated issues, such as the use of video’s and photo’s,
use of checklists and the use of multi-disciplinary design teams (see Ehrlich
2000). Although highly valuable, effective means of translating ethnographic
studies into design requirements are not enough to match knowledge sharing

tools with social networks. It seems that present socio-technical models used to



study the interplay between IT and the social system are not yet appropriately

adapted to the special requirements of electronic knowledge sharing tools.

The need to include social requirement analysis for electronic tools to support
knowledge sharing, has been brought in relation to the concept of ‘info-culture
analysis’, as first introduced by Bressand and Distler (1995). Some researchers
have argued that the disappointed results of knowledge sharing tools such as
intranets are due to the fact that designers traditionally analyze the
infrastructure and infostructure, but neglect the underlying infoculture (Choo et
al 2000, Newell et al 2000, Ciborra et al 1996). Infra-structure relates to the
hardware/software that enables the physical/communicational contact between
network members. The info-structure relates to the formal rules governing the
exchange between actors in the network. The info-culture relates to the stock of
background knowledge actors take for granted and is embedded in the social
relationships surrounding work group processes.

Introducing networks based only on an analysis of the infrastructure, would
result in a technology-driven implementation of these networks. The limitation of
this technology driven approach has been accepted years ago. Infrastructure
analysis has been succeeded by an approach that also analyses the info-
structure. In terms of knowledge sharing and knowledge base systems or
networks, info-structure analysis implies examining e.g. formal business
processes, hierarchies, coordination rules, knowledge sharing strategies (Choo

et al 2000). Info-structure analysis relates to the canonical knowledge sharing



processes. Without being more specific, various authors stress the need for an
additional info-cultural analysis when designing knowledge networks like
intranets (Choo 2000, Ciborra 1996, Newel et al 2000, Kumar et al 1998).

Including an analysis of the information culture or ‘info-culture’ of a social group
corresponds to what Kumar et al (1998) refer to as ‘the third rationality of IT’.
Their research on the merchants of Prato inspired these authors to argue that
traditional IT development approaches need to be augmented with additional
strategies which, as a precursor to development, examine the existing patterns
of culture, relationships, and trust (or distrust) in the development situation, and
take them into account for devising a development and implementation
strategy. This third rationality introduces social capital as the key concept.

Literature on IT and KM has not yet analyzed in more detail what it means to
include these various layers of development in the knowledge requirement
analysis of knowledge management tools. Below we will explore the potentials
of using the ideas taken from the field of social capital to improve the

knowledge requirement analysis.

4 The concept of social capital in relation to knowledge management

The notion of ‘social capital’ is an additional ingredient to the already well-
known economic conditions or elements that make up organizational capital:
physical capital, financial capital, and human capital. Where human capital

refers to individual ability (Becker 1964), social capital refers to collective



abilities derived from social networks (for a detailed review of the concept of
social capital see Huysman and Wulf 2004). The "traditional" types of capital
determine only partially the process of economic growth and overlook the way
in which the economic actors interact and organise themselves to potentially
generate growth and development. Increasingly, it becomes accepted that the
missing link is ‘social capital’. As usual with emerging new concepts, every
contribution to this growing literature on social capital seems to use its own
definition.

Several authors have expressed the importance of acknowledging social capital
when investing in knowledge management (e.g. Lesser 2000) as well as the
knowledge benefits derived from high levels of social capital (Cohen and
Prusak 2001, Nahapiet and Ghoshal 1998).

A focus on social capital in relation to knowledge sharing shifts the attention
from individuals sharing knowledge to communities as knowledge sharing
entities. Communities and social networks are seen as the prime source of a
sense of membership and commitment, the source of mutuality and trust and
the places in organizations where people feel most at home and most
responsible for one another (Wenger 1998). Investing in social capital thus
implies a more dominant role for communities (e.g. Snyder and Wenger 2000).
In communities, people not only invest in their own learning but also in the
learning of others. Therefore, next to shared practice, the driving forces within

communities and the key conditions that help communities stay active are



mutual trust, a sense of mutuality and recognition by peers (Lesser 2000); in
other words, a high degree of social capital.

Emphasizing social capital as the key ingredient to knowledge sharing not only
relaxes the individual learning bias, but also the managerial and technological
bias. By scrutinizing communities’ degree of social capital and by improving the
level of social capital, tools for knowledge sharing will likely be more in line with
people’s opportunities, motivation and ability to share knowledge. Community
members will be more inclined to use IT if they are motivated to share
knowledge with others, if they are able to share knowledge and if they have the
opportunity to share knowledge (Wasko and Faraj 2005). These three key
aspects of knowledge sharing are considered key ingredients of social capital
(Adler and Kwon 2002, Nahapiet and Goshal 1998). The structural dimension
refers to network ties, network configurations and organization, the cognitive
dimension to shared codes, narratives and language and the relational
dimension to shared trust, norms, obligations, identification.

Adler and Kwon (2002) in their review article, also introduce a three dimensional
framework, in which they use the classification of opportunity, ability and
motivation. Given the similarity with Nahapiet and Ghoshal’s classification, it is
striking to note that they do not refer to this often-cited article. In table 1 the two

classifications are brought in line with each other.

- Table 1 here -



Both the opportunity and structural dimension refer to analysis of ‘who’ shares
knowledge and ‘how’ they do that. It concerns the existing or lacking opportunity
to connect with each other. These aspects can be analysed on the level of the
infra-structure. In combination, the two dimensions refer to the ‘structural
opportunity’ dimension.

Both the cognitive and the ability dimension correspond to analysis of ‘what’ is
shared. This ‘cognitive ability’ dimension concerns the ability to cognitively
connect with each other in order to understand what the other is referring to
when communicating. Analyzing the info-structure will provide information about
this cognitive ability.

The relational and the motivational dimension both refer to the question ‘why’
and ‘when’ people share knowledge. It concerns the motivation to share
knowledge based on socially attributed characteristics of the relationship, such
as trust, mutual respect and generalized reciprocity (Putnam 2000). Analysis of
the info-culture of the system will provide more insight into this ‘relation based
motivation’ to share knowledge.

Before discussing how social capital can be part of IS requirement analysis, we
first provide a review of the literature on IT and the support of social capital. The

structure of table 1 is used to organize this review.

5 Knowledge sharing tools to support social capital



Most of the research on social capital is conducted by either social, political,
economic or organization scientists. Though the topic has started to be
addressed from scholars interested in the design of information technology (e.g.
Huysman and Wulf 2004; Preece 2002; Resnick 2001; Lesser and Cothrel
2001), it has not gained comparable attention. The still limited interest in the
topic from the side of IT scholars is surprising as the growth in attention in
(knowledge intense) networks within and between organizations makes
research into the relationship between IT and social capital more important.
Referring to the development of IT, one has to ask how to design specific
functionality to support social capital.

There are quite some IT applications which have the potential to augment social
capital among human actors by providing an infrastructure for establishing,
maintaining or intensifying relationships in communities. Of course the actual
impact of these applications on social capital is subject to their appropriation in
a specific social context. Cohen and Prusak (2001) hinted already to the
importance of the social context when stating that it is not so much the
technology that brings people together as it is the existing social capital. Since
we believe that the appropriation of IT is grounded in a complex interrelation
between the technological artifacts and their social context, it is however
illustrative to give a survey on existing IT systems which may have an impact on
social capital.

In the following we discuss these design approaches with regard to the different

aspects of social capital they could support. We focus on functionality and



applications developed within the spirit of the second generation of knowledge
management to discuss how the structural opportunity, the cognitive ability, and
the relational motivation dimensions of social capital can be supported by

technical means.

5.1 Structural Opportunity Dimension

The structural dimension of social capital focuses mainly on the density of
networks and on bridging structural holes (Wasserman and Faust 1994, Burt
1992). Density of a network refers to the extent to which actors of a network are
interconnected. Studying the density of a social network would reveal with
whom people share knowledge. Next to who communicates with who, attention
is also paid to the question how they do that. Connecting to people in order to
share knowledge brings an instrumental perspective to the fore. Different
networks tools exist that support peoples opportunity to connect with each
other.

A large part of the functionality of IT applications developed so far focus on the
structural aspect of social capital. These functionalities provide a technological
infrastructure to allow human actors to find, to communicate, or to cooperate
with each other. They offer opportunities and infrastructures to share knowledge
through network ties.

There are applications which are designed to promote social capital in
overcoming spatial or temporal boundaries by making users aware of each

other or of artifacts others have created. Among the systems that bridge spatial



and temporal boundaries, topic- and member-centered communication spaces
are classical examples. Member-centered communication spaces, such as the
Bubble or Loops system presented by Ackerman and Halverson (2004),
maintain or foster social ties in an already well defined community. Topic-
centered communication spaces, such as news groups, allow people who are in
the beginning not necessarily known to each other to exchange ideas or find
solutions to problems.

Beyond pure communication, applications may foster the structural dimension
of social capital by offering virtual spaces which allow the creation,
development, and storage of topic-centered materials. These repositories of
materials are typically augmented with communication and annotation
functionality (cf. Buckingham Shum 1997; Pipek and Won 2002; Stahl 2004).
The systems discussed so far offer places in the virtual space where human
actors can direct themselves to, strengthen existing social ties, or build up new
ones. In another class of applications, the system takes a more active role in
suggesting actors to establish or to refresh relations. Such applications require
personal data of the different human actors and domain-specific algorithms to
match human actors appropriately. Several expert recommender systems have
been designed to support the finding of human actors (cf. Yiman-Seid and
Kobsa 2003). Systems like Who Knows (Streeter and Lochman 1988), the
Referral Web (Kautz, Selman, and Shak 1997 and 1997a), Yenta (Foner 1997),
or MIl Expert Finder and XperNet (Maybury, D’Amore, and House 2003) are

designed to extract personal data about human interests automatically from



documents which were created by the actors. Ogata et al. (2001) have built a
system to facilitate finding a person to collaborate with. The system mines and
analysis email exchanges among individuals based on a speech act model of
communication. Vivacque and Lieberman (2000) have developed a system
which extracts personal data concerning a programmer's skill from the Java
code the programmer has produced. Based on these types of personal data the
recommender systems allow to match actors. However, each system has
hitherto dealt with specific matching algorithms for one type of personal data.
McDonald (2000) and Becks, Reichling and Wulf (2004) have developed
frameworks which allows matching human actors based on a variety of different
types of personal data.

While recommender systems apply personal data for automatic matchmaking,
awareness features capture selected activities of individual actors and make
them visible to their cooperation partners. Awareness features are typically built
for groups which contain a high level of social capital and cooperate intensely.
However, awareness data and the resulting histories of interaction can also be
applied to match people who are not yet well know to each other. For instance,
the Social Web Cockpit provides awareness data which informs users about the
presence of other users at a site of interest. Moreover, it allows for collaborative
content rating and recommendation functionalities (Grather and Prinz 2001).
Won and Pipek (2003) suggest collecting data about those computer supported
activities of users which are indications for their personal expertise. After

different steps of aggregation, their Expertise Awareness mechanism supports



finding of human actors who possess a required skill profile which is
dynamically updated.

Nardi et al. (2002) try to support the contact management of individuals. They
have developed a personal communication and contact management
application. It mines email applications to gather contact information of
individuals (e.g. email addresses, phone number) with whom the user has
communicated. It also generates a metrics of the strength of different ties and
displays these ties graphically according to their strength. The user can
manipulate the visualization by adding color or rearranging the contacts.

While the applications mentioned before are based on ordinary input and output
devices, large screen displays and augmented reality applications offer another
interesting approach to foster social capital. Churchill et al. (2003) and Divitini
and Farshchian (2004) argue that applications based on large screen display
can serve an important community building function. Located in public places,
these screens advertise services, events and people’s interests, and invite
community members to communicate, participate and interact.

Beyond this research work there are many mundane IT applications which can
have a strong impact on the structural dimension of social capital. Address book
applications and systems of Customer Relationship Management (CRM) are
intended to strengthen existing social ties. But also many other types of IT
applications, like many other types of material artifact, can have an impact on
the development of social capital in a given social aggregate. For instance,

Syrjanen and Kuutti (2004) present a case study where the introduction of a



database with a www interface changed the social relations among the member

of a Finish dog breeding community.

5.2 Cognitive Ability Dimension

The cognitive ability dimension of social capital refers to the ability of the human
actors to cognitively connect with each other to understand what the other is
referring to when communicating. The higher a social group’s cognitive ability
the more the members are able to share (tacit) knowledge. A group’s cognitive
ability depends on its ability to understand each other. Cognitive ability can be
analysed by focussing on shared stories, language, communication regimes
(Orlikowski and Yates 1994), etc. The social capital’s cognitive dimension may
enable knowledge sharing in the sense that stories, shared language, customs,
and traditions can bridge the tacit-explicit division as well as division in terms of
e.g. old-timers-newcomers (Hinds and Pfeffer 2003).

The cognitive preconditions of communication have so far not been a design
focus in the applications mentioned above and it is still an open question
whether and how they can be impacted within the appropriation process of IT
applications. We see two ways the design of IT applications may support the
cognitive dimension of social capital. First, communication spaces can provide a
bandwidth to appropriately represent the communicative activities and the
human actors’ context of interaction. They should also provide opportunities to

ground discussions on shared materials. Second, IT applications can represent



the history of interaction and make it perceivable for those who communicate
with each other.

The appropriate bandwidth of a communication space depends on many
factors, such as the degree to which the human actors know each other, the
topic of interaction, their familiarity with the topic of interaction or the extend to
which they can anticipate the communication partner’s current context of
interaction. To better ground certain communicative activities and encourage
mutual understanding, communication spaces should also provide for the
integration of external materials related to the topic of interaction. Many current
applications in support of social capital are still rather restricted with regard to
the bandwidth they provide (e.g. they are often restricted to text-based
asynchronous communication) and the opportunities to include additional
materials. Better support for switches between different bandwidths and
opportunities to refer flexibly to additional materials would be desirable.

Fischer et al. (2004) provides an interesting case of how to augment a
collocated communication spaces with complex materials. They present the
Envisionment and Discovery Collaboratory (EDS), an environment in which
participants collaboratively discuss about issues of mutual interest. The EDC
supports face-to-face discussion activities by bringing together individuals who
share a common problem. The problem is discussed and explored by providing
participants with a shared construction space in which participants interact with
physical objects that are used to represent the situation currently being

discussed. As users manipulate physical objects, a corresponding



computational representation is updated by using technologies that recognize
the placement and manipulation of physical objects. Computer-generated
information is projected back on to the horizontal physical construction area,
creating an augmented reality environment. The authors argue that such an
application fosters the cognitive dimension of social capital by encouraging the
recognition and awareness among the discussants.

To foster the cognitive dimension of social capital, an appropriate
representation of the history of communicative activities may be helpful since it
allows the human actors to better understand and refer to past interactions.
However, communication spaces which store past interactions are typically
overwhelmed with large amounts of historical data. So the historical data should
be selected, edited and rearranged to support their perception and appropriate
search functionality should be provided. The Answer Garden (cf. Ackerman and
Malone 1990; Ackerman 1998; Pipek and Wulf 2003) is one of the most
influential approaches in integrating data of former interaction within a
communication spaces. It was mainly built to encourage learning within
organizations by allowing experts to select and edit their answers and rearrange
them in a hypertext structure. Knowledge seekers can browse through existing
materials before accessing the experts. The implementation of the functionality
for selecting, editing, arranging, and searching historical data has to be
designed specifically with regard to the topic to be dealt with and the application

domain (e.g. Chapman 2004).



5.3 Relation-based Motivation Dimension

The relation-based motivation dimension of social capital refers to the question
‘why’ and ‘when’ knowledge is shared. It is based on socially attributed
characteristics of the relationship, such as trust, mutual respect and generalized
reciprocity. If a network ‘scores’ high on the relation-based motivation of social
capital, this implies that members are intrinsically motivated to share knowledge
with each other because of their willingness to contribute to the relationship.
Shared norms, a sense of mutual trust and respect and reciprocity stimulate
people to share knowledge with each other (assuming they have the cognitive
ability and structural opportunity to do so).

The effects of certain technological functionalities on the relational dimension of
social capital have not yet been researched systematically (for an exception see
Fischer et al. 2004). Again, it is still largely an open question how the
appropriation process of IT applications interacts with the motivation to engage
in common ventures.

With regard to topic centred communication spaces, the reputation to be gained
by active contribution seems to be a major factor for human actors to
participate. Fischer et al. (2004) argue that the public code deliverables
encourage developers in open source communities to write good code. They
assume that public visibility of a human actor’'s contributions seems to raise
motivation.

Fischer et al. (2004) have also investigated into the motivational effects of

technical features which represent the individuals’ contributions in a more



formalized manner. The Experts Exchange is a web-based knowledge-sharing
environment with an active community of almost 100.000 registered users. Any
user can pose or answer a question. A point system motivates active
participation. When users join, they are given a number of points. They can
offer points to others in exchange for answering questions, and can gain points
by answering questions posed by other users. By donating a specific amount of
points user can express the quality of answers posed to their questions.
Moreover, the system provides a listing of the most active contributors. Fischer
et al. (2004) conclude that these formalized recognition mechanisms create
community-wide awareness of the existence of experts and the distribution of
expertise which facilitates potential information exchange and cooperation.

McDonald (2003) has tried to include a motivational element into the design of
expertise recommender systems. He augmented an expert recommendation
system with social networks. So the recommender system would suggest first
those experts who had the closest social ties with the person asking. That way
he assumed that the motivation to help could be encouraged. However, the
results of an early evaluation study were mixed. Some of the participants feared
that the positive motivational effects could be outperformed by negative

structural ones (e.g. would not be hinted to the “best” available expert).

6. Social capital to support use of knowledge sharing tools.



The tools discussed so far are designed with the — either implicit or explicit -
intention to support social capital. Most of these tools are designed only to
support one dimension of social capital and mainly the structural dimension. We
have not found reference to IT applications that are based on a more integrative
approach. Furthermore, given its focus on using IT to increase social capital,
these tools are based on a technological deterministic perspective rather than a
socio-technical perspective. In the following we will discuss the inverse
relationship: analyzing how social capital can inform the design of IT. This
discussion is based on a more social deterministic perspective assuming that IT
for knowledge sharing will be used only when its design maintains the integrity
of the community in which knowledge is embedded (Boland & Tenkasi 1995)

As mentioned, various applications exist to analyse and map structural
dimension of knowledge sharing (see e.g. Fesenmaier and Contractor (2001).
Such an analysis of the structural opportunity of a social network to share
knowledge, will not only reveal the existing flows of knowledge (who is
connected to who) but also the methods and tools used by the group to connect
to each other. This ‘who’ and ‘how’ analysis forms an important part in surfacing
the design requirement of knowledge sharing tools. However, analysing the
structural opportunity dimension, e.g. by existing network tools, only informs us
about the structural embeddedness of the system. In order to gain more insight
in the value of the social capital of a particular social network, one also needs to

understand whether the network ‘nodes’ are willing to engage in sharing



knowledge with others (Cross and Borgatti 2004). This comes to the fore when
analyzing the relation-based motivation to share knowledge

Remarkably less applications focus on the support of interpersonal relations.
Analysing the relation-based motivation to share knowledge addresses the
question why people share knowledge and when they share knowledge. As
mentioned earlier, a lot of knowledge management initiatives do not succeed
because of failing to address its value to the individual knowledge worker.
Therefore, designing tools to support knowledge sharing should take seriously
the potential motivational barriers to share knowledge. Motivational barriers are
not only problems due to lack of personal benefits. They can also result from
e.g. status differences, lack of trust, lack of perceived reciprocity, lack of respect
(e.g. Hinds and Pfeffer 2003, Huysman and De Wit 2002).

Trust is an important aspect of social capital. It is generally accepted that
mutual trust positively influences the possibility of knowledge transfer (e.g.
Dodgson 1993). Trust is needed to safeguard against opportunism and
obstruction of sharing knowledge (Szulanski 1996). Trust is also needed
because a large dimension of the knowledge that is to be shared is of a tacit
nature. Groups that ‘score’ high on the relational dimension share a sense of
mutuality, meaning that people not only want to learn but also want to help
others to learn. These people in turn are more likely to contribute their
knowledge to the electronic knowledge network or repository (Cohen and

Prusak 2001).



In contrast to the structural aspects of networks that address the density of ties,
the relational aspects refer to the ‘strength of ties’ (Granovetter 1985). Analysis
of the strength of ties offers insight into the strategies people employ to share
knowledge (Hansen 1999). Strong ties are important for the exchange of tacit
knowledge while weak ties are important for the sharing of explicit knowledge.
Strong ties imply a high degree of trust, which makes the entire process flow
more smoothly.

Because of the delicate nature of the topic, interviews and questionnaires would
probably only reveal the espoused theories. Therefore, ethnographic studies of
the knowledge sharing culture of the social group are best suited to reveal the

motivations of people to contribute to the relationship.

There are also remarkably few IT applications that are designed to decrease the
cognitive distance between actors within a community, related to the cognitive
ability dimension of social capital.

Nevertheless, cognitive barriers to sharing knowledge highly influence the use
for electronic networks. A cognitive barrier is for example the difficulty to bridge
the distance between expert and novice or the difficulty to express the tacit
dimension of knowledge (Hinds and Pfeffer, 2003). The assumption is that the
higher the cognitive barrier, the more people rely on social or personal networks
instead of electronic networks (Leonard and Sensiper 1998). For instance, the

use of expertise requires validation and validation requires contacting the



person. Likewise, the tacit dimension of knowledge requires access to social
network to transfer the tacit part of the knowledge (Brown and Duguid 2000).

Electronic networks are usually designed based on the espoused information
needs of formal groups, teams within the canonical hierarchy of the
organization. This would for example point at a need to access knowledge
about the organization, customers, products, each other’'s experiences, and
best practices. Frequently used methodologies are questionnaires and
interviews. For more in-depth insight the prevalent theories-in-use and the
situated cultural nature of knowledge also need to be taken into account.
Methodologies used within cultural studies such as ethnography, narrative
methods, and pattern recognition and matching might support such reflectivity

of the community of practice (Lanzara 1983).

Although a close match with the social network will improve the usefulness of
community tools, some organizational redesign might still be needed to support
a continuous natural flow of knowledge. One strategy is to institutionalize the
activities of knowledge brokers in the organization. Case base research (e.g.
Hargadon 1998, Wenger 1998) illustrated that some organizations introduce
knowledge brokers whose main role is to bridge various social communities.
Various knowledge broker roles can be identified. Wenger (1998) identifies
‘Boundary spanners’ who take care of one specific boundary of a knowledge
community; ‘Roamers’ who go from place to place, creating an informal web of

connections, and ‘outposts’ who bridge back news from the front and exploring



new territories. These types of knowledge brokers concentrate on connecting
various communities but not on connecting the social with the technical system.
Research on knowledge sharing in practice (Huysman and De Wit 2002)
revealed different types of such ‘socio technical brokers’, such as ‘reviewers’ of
the content of the knowledge base, ‘boosters’ who’s main role is to get people
connected and contribute, ‘commuters’ who run between the users at the front-
office and the content providers at the back-office and ‘experts’ who are used
to gain knowledge additional to what is in the repository.

It is interesting to note that most of these roles were introduced by the broker
him/her self out of a need to fill a gap between the two networks. Future
research on social capital and community tools will reveal if a better IT

alignment will reduce the need of such socio-technical brokers.

6. Conclusion

While the concept of social capital originates from sociology and political
sciences, it has lately been adopted within the discipline of knowledge
management and IT. The notion of ‘social capital’ is an additional ingredient to
the already well-known economic conditions generating organizational value:
physical capital, financial capital, and human capital. Where human capital
refers to individual ability, social capital refers to collective abilities derived from
social networks. Several authors have expressed the importance of
acknowledging social capital when investing in knowledge management and

argue that the higher the level of social capital, the more (distributed)



communities are stimulated to connect and share knowledge. Distributed
community members will be more inclined to connect and use electronic
networks when they are motivated to share knowledge with others, able to
share knowledge and have the opportunity to share knowledge. These three
conditions of knowledge sharing within communities are considered key
ingredients of social capital. At the same time, they offer interesting
opportunities to analyse the social context that influences the use of IT within
distributed communities. Nevertheless, until so far there has been no structured
attempt to analyse this assumed relationship in more detail. This paper aimed to
fill this gap by studying socio technical requirement analysis for communities.

Clearly more empirical research is needed to test the assumption that social
capital analysis results in improving the social embeddedness of community
tools. Also, more research is needed to explore and study the effect of
organizational design requirements such as the various roles of socio technical

brokers in sustaining a connection between the social and the technical system.
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Knowledge Who shares What knowledge Why and when is
sharing research | knowledge and is shared? knowledge shared?
questions how is knowledge

shared?
Dimensions Structural Cognitive Relational dimension
(Nahapiet and dimension dimension
Ghoshal 1998)
Social capital Opportunity Ability Motivation

sources (Adler

and Kwon 2002)

Content Network ties, Shared codes, Trust, norms,
configuration, language, stories. | obligation,
organization identification, respect,

generalized reciprocity

Layers of Infrastructure Infostructure Infoculture

requirement

analysis

Conditions for Structural Cognitive ability to | Relation-based

knowledge opportunity to share knowledge | motivation to share

sharing share knowledge knowledge

Table 1. Conditions for knowledge sharing and knowledge requirement analysis




! There are many more fallacies related to the field of KM and OL such as the improvement bias and the harmonious bias (Huysman
2000). Although these traps also influence the design of IT, this influence is rather indirect. Here, we restrict the discussion to
fallacies that influences directly the perception of the tools to support KM in communities.



