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Abstract

This study sought to provide insight into the collective action necessary to create a viable
organizational knowledge-sharing network in the form of an Intranet. Intranets were conceived
as offering the functionalities of public goods to organizational members, due to their connective
and communal functions. A public goods model was developed showing the relationships
between the level of information provision, resources contributed and acquired, and individual
value, costs, and gain. A second expanded model was also proposed that considers the role that
trust plays in public goods provision. The model was tested using survey data gathered from
Intranet users in alarge organization in the western US. LISREL analyses showed that
individual gain was afunction of the perceived value of the good mitigated by the perceived
costs of participation in the production of the good. Level of provision of Intranet functionality
strongly correlated with perceived value. A significant relationship was found between costs and
obtaining information, but not providing information. The trust individuals placed in the system
and in other users had a no significant relationship with information provision. Yet, trust did
negatively correlate with costs. Astrust decreased, costs increased. This model of the production
function of an Intranet as a public good was mostly supported, with afew areas presented for

further thought and research.
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Intranet Functionality as Collective Action

Forty-five years ago, well-known economist Paul Samuelson argued that it isimpossible
for decentralized populations to create a collectively shared resource spontaneously; some
central coordinating authority is required (Samuelson, 1954). His postulate sparked decades of
research into collective action and the provision of so-called "public goods'. The issues have
been addressed by scholars across a variety of academic disciplines including economics,
political science, sociology, psychology, international relations, environmental science, public
administration, decision science, and communication. Collective action challenges have been
identified for such diverse arenas as the United Nations, charitable endeavors, environmental
cleanup, and various forms of interorganizational networks (Monge, Fulk, Kalman, Flanagin,
Parnassa, & Rumsey, 1998).

Samuelson's postulate is particularly relevant to organizations today as they experiment
with new forms of organizing their core processes and structures. New organizational forms
showcase extreme decentralization, under such labels as adhocracy (Malone & Rockart, 1991;
Mintzberg, 1983), technocracy (Burris, 1993), heterarchy (Hedlund, 1986), virtual corporation
(Davidow & Malone, 1992), and global network organization (Monge & Fulk, 1999; Powell,
1990). New forms also require spontaneity, as in spherical formsin which teams continuously
form and disband as projects arise and terminate (Miles & Snow, 1992), postbureaucratic forms
which achieve coordination on the fly via "institutionalized dialogue” (Heckscher, 1994), or
emergent structures (Holland, 1998; Monge & Contractor, in press). These new organizational
forms and process are made possible by complex information and communication systems that

not only support new work processes, but also demand them (Fulk & DeSanctis, 1999).
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Nowhere is the collective action challenge more evident than in creation and maintenance
of the knowledge sharing systems that undergird new organizational forms. Consider, for
example, the "lessons learned" databases found in such diverse organizations as the U.S. Navy
and major management consulting firms. These systems serve as repositories of learning
acquired from experience and mistakes. Users stock the databases with information on a
voluntary basis as they acquire experience. Users aso may tap the database in order to benefit
from the lessons of others whom they may neither know nor otherwise have direct accessto in
their decentralized organizations. The relative failure of many such "discretionary” databases
(Connolly & Thorn, 1990), due to the inability to garner wide scale support from potential
contributors, would seem to reinforce Samuelson's classic postulate that such public goods
cannot be provided among individuals spontaneously. Y et, some knowledge sharing systems do
succeed, despite these challenges.

Our purpose in this study isto develop and test amodel of the development of successful
organizational knowledge sharing systems that is based on an integration of traditional theories
of collective action and public goods with theories of communication in organizations. Our goal
isto contribute to a better understanding of the conditions and processes that can energize
effective knowledge sharing in organizations. Toward this end, we begin with key propositions
from public goods theories and modify them, based on communication theory, to apply to the
situation of organizational knowledge sharing. This conceptual development produces a set of
integrated hypotheses in the form of a structural model that we test with data collected from an
organization that has implemented a corporate Intranet for sharing knowledge. We conclude

with suggestions for theoretical development and future research directions.
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Theories of Collective Action and Public Goods

A public good is simply aresource accessible to members of the "public” affected by that
good (e.g., ateam, organization, interorganizational network, community, nation, or other
grouping). Two features define aresource as accessible and, therefore, as a public good (Barry
& Hardin, 1982; Head, 1972). First, the resource must be nonexcludable, in that all members of
the specified public have the opportunity to benefit from the resource, without exception. For
example, clean air is a nonexcludable resource to the world's population. Second, the resource
must be nonrival, such that members' uses of the resource do not compete with each other; i.e.,
use of the good does not reduce the amount available to others. For example, one person’s
breathing clean air does not mean that other persons cannot also breathe clean air. Traditionally
public goods are defined as material goods, such as parks, bridges, and libraries that the members
of acommunity can all enjoy (Oliver, Marwell, & Teixeira, 1985; Marwell & Oliver, 1993).

The creation of a public good depends on collective action by members of the "public”.

Collective action requires coordination toward a common goal by individuals, groups, and/or
organizations that comprise the specified public for that good. The coordinated action necessary
for building a public good is not only associated with government or the larger society. Thereis,
in fact, "no good reason to disregard the private sector in public goods provision...[public goods]
areall around us' (Shmanske, 1991, p. 4). Increasingly, for example, technical developments
such as the infrastructure provided by the Internet enable organizations with modest resources to
establish information and communication systems that serve as public goods. Before this, such
systems were the province of only larger organizations with ample resources (in the form, for

example, of local or wide area network systems).
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The ability of the private sector to also create public goods opens up afertile research
area of public goods in organizations. Within organizations, the focus has moved away from

material public goods to afocus on communication and information public goods (Fulk,

Flanagin, Kalman, Monge, & Ryan, 1996; Monge et al., 1998). Fulk et a. propose that
interactive communication systems offer two functionalities than can be considered to be public
goods: connectivity and communality. Connectivity is the ability for membersto link together
directly. In other words, connectivity specifies the ability for all members to communicate
privately with each other. An example of connectivity is the functionality provided by an email
system in which any member can directly access anyone else. Communality exists where
members have access to a body of information that isheld by all. This concept is at the core of
datarepositories. Examples of systems that can offer communality are company bulletin boards,
census records, and "lessons learned" databases. Intranets are aform of organizational
technology that can support both connective and communal goods. Note that the public good is
not the communication or information system itself, but rather the functionality provided by its
effective use.

Collective action is important in the success of acommunal public good because
individual members must contribute sufficiently to form a critical mass of users and information.
Particularly when each member holds unique information, everyone's contribution is important
because "when information resources are distributed, participation in the information system by
each member is a hecessary condition for the success of the communal endeavor” (Fulk et al.,
1996, p.73). Thisimpliesthat personal motivations for contributing (such as perceived gain and
interest), aswell asindividual perceptions of the good (such asits utility), are important to

understand because the success or failure of acommunal good can hinge on them. The model
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devel oped below focuses on the individual motivations to contribute and how they are linked
with perceptions of the accumulation of collective contributions. The specific arena of these
public goods is corporate Intranets.

Intranets as Facilitators of Public Good Creation

An Intranet is a complex organizational communication and information system whose
features will vary by implementation. The most common core features of Intranets tend to fall
into four categories. Thefirst isthe provision of static information electronically in read-only
form. Thiswould include information such as the organization's personnel manual, phonebooks,
newsletter, and other documents that change only periodically. The second is the capability for
users to interact with a database and make changesto it. This might include changing allocations
of a401K, updating one's personnel file, ordering new office supplies, and similar tasks. A third
function permits individuals to communicate with and disseminate documents to other people, or
to share document files. Integrated email systems and electronic bulletin boards for posting
materials or project websites fall into this category. Finally, an advanced Intranet may support
decision-making by offering additional tools for teamwork and shared tasks. Thiswould include
such features as shared whiteboards and conferencing tools, as well as the capability to access
expert repositories.

Each implementation will have its own specific mixture of these support systems that will
vary in terms of the requisite sophistication of users and hardware. The basic concern isto
support both static and dynamic information sharing as well as both private work and teamwork.
Organizational siteswill vary as to whether they are linked to key external constituenciesviaan
"extranet,” and whether they permit authorized users (the "public") to access them freely from

offsite in order to support remote work.
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An effective Intranet is designed to support both connectivity and communality. Aspects
of the system that permit any user to directly interface with any other user support connectivity.
Aswith any connective system, the capability for direct accessto all other usersis crucial, even
though no individual would be expected to actually use each possible connection. When
properly used, Intranets can also support communality by providing the hardware and software
through which members of the community can establish data repositories for themselves that can
serve as collective resources for the community. These data repositories can be in the form of
databases of accumulated knowledge, such as expert databases or electronic storage of the latest
stages of a product design. They can aso bein the form of socia capital, such as web pages that
list who has what expertise and how to contact them.

The key collective action issues in providing the public goods of connectivity and
communality are that the users themselves must stock as well as use the databases, and must
demonstrate the "communication discipline” (Markus, 1987) to respond to messages from other
members of the public. AsFulk et a. (1996) note, connectivity goes beyond the hardware and
software to include human behavior—what they label "social connectivity.” It isthislatter form
of connectivity, aswell as communality, that poses the greatest collective action challenge of the
type indicated by Samuelson (1954). Because benefits are unclear with nascent public goods,
there exist considerable obstacles to participation in collective action efforts, and garnering wide
scale support is problematic. We begin our conceptualization of this challenge with the rich
literature that has accumulated on collective action and public goods in other realms. With this
foundation, we propose and modify our model to apply to social connectivity and communality

in the context of Intranets.
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Public Goods and the Production Function

Theory and research on public goods typically target one or the other of two stages of
public goods development. Thefirst is production—the initial creation of the public good.
Production is the key concern in Samuelson's postulate. A key dilemma, however, arises from
the nonexcludability criterion: members of the public cannot be excluded from enjoying the
benefit of the public good even if they have not contributed to its creation. At the level of
individual motivation, the incentive structure created by nonexcludability favors free-riding on
the contributions of others (Hardin, 1968; Olson, 1965; Sweeney, 1973). Unless one or more
highly motivated and resource-rich individuals are willing to contribute toward creating the good
despite the unattractive early payoff function, the good will not be produced at all.

The second stage is distribution or maintenance of the good. This stage offersits own
challenges, often described by the so-called "Tragedy of the Commons': A typical small townin
England would have a"common” areain which all the citizens could graze their animals. The
tragedy so referenced reflected the case of villagers overgrazing the common ground, permitting
their cattle to foul the land, or otherwise making the common arearelatively unfit for use by
other members of the community. Such tragedies threaten the nonrivalry of the good.

Although production and distribution of public good benefits are intertwined, they have
somewhat different theoretical traditions, particularly since production of the good initially isa
precondition to facing any challenges to subsequent distribution or maintenance of benefits.
Following the lead of communication researchers over the past decade (Thorn & Connolly, 1987,
Fulk et al., 1996; Markus, 1987, 1990; Monge et al., 1998; Connolly & Thorn, 1990), we focus
primarily on the production problem, although both production of the good and distribution of its

benefits can be linked together in important ways (Flanagin, Monge, & Fulk, 1997).
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The production function describes, at the collective level, the degree of production of a
public good at any one point as afunction of the total resources that have been contributed by
members of the public. The production function for the good is a key factor in determining an
individual's willingness to contribute to the collective. Marwell and Oliver (1993) present the
following gain equation that applies at the individual level, in which the production function
plays akey role:

g(R,r) =Vvi[P(R)] - ci(r})

This equation explains the gain that a member derives at a particular time as a function of
the value of the public good to the individual at that time minus the costs expended by that
individual to date. More specifically, the gain g; for thei™ individua equals the value of the
good vi[P(R)] minusitscost ¢(r;). P isthe current level of production of the good as afunction
of the total resources contributed, R (i.e., P(R) is the production function). The total resources
contributed, R, isthe sum of the individual resources contributed Sr;. Individual costsc; are a
function of the resources that individual has contributed, r;.

As the gain equation specifies, the value of the public good at any time is a function of
the collective resources that have been contributed to its creation. The value term approaches
zero when collective contributions are low. As the value term approaches zero so does
individual gain, and individual motivation to contribute to the collective endeavor islow as well.
Thus, the production level of a public good isacritical determinant of individual motivation to
contribute. Production functions will differ across situations and types of public goods.

Oliver, Marwell, and Teixeira (1985) point out that the nature of the production function
reflects specific social dynamics among the members of the public that influence the production

process and outcomes. Two key types are accelerating and decel erating functions. Accelerating
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functions exist when the greatest benefits accrue to late contributors. Thisistypical for
connectivity in interactive communication systems, which offer little value to the early adopters,
since not enough people have yet adopted for the system to offer many communication partners.
Later adopters of an email system, for example, will find the connectivity in the system highly
attractive because it already includes all or nearly all of the persons with whom they wish to
communicate. Not surprisingly, when the social dynamics fit an accelerating function, the
connective or communal good is difficult to produce. However, if acritical mass of
contributions can be obtained, contributions tend to grow rapidly from that point forward until
the good isfully realized (Markus, 1987).

By contrast, decel erating functions exist when the greatest benefits do indeed accrue to
the earliest contributors. However, since benefits for later contributions decline as more people
participate, the contributions eventually tend to drop off such that the good may not ever be fully
realized.

Marwell and Oliver (1993) used simulated data to test their gain equation in which they
could hold certain variables constant while testing for others. While such experimentation and
manipulation is not possiblein real organizational settings, it is possible to test models derived
from simulation against reality to assess their external validity. The research reported below
measured each element of the production function and tested their hypothesized set of
interrelationships in afield setting. The research also expanded the basic function to include
other factors typically considered to be important to motivations to share information. These
components and their relationships are described next.

Resour ces. Individuals possess different communication and information resources that

may be valuable to the collective. Lesstangible resourcesinclude both tacit and explicit
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expertise and knowledge (Boland, Tenkasi, & Teeni, 1994; Nonaka, 1994). When these
different knowledge domains are based on a division of labor regarding who holds (or should
hold) which specific knowledge and expertise, the collective storeis often referred to asa
transactive memory system (Hollingshead, 1998). People aso have different resources in the
form of socia capital—who they know or have accessto. Other more fungible resource
categories include financial, personnel, and property. Besides contributing resources, individuals
also gather resources from the public good itself, especially in the case of information and
communication goods. Information obtained could be viewed as a resource that is acquired by
theindividual, and also as a contribution to the extent that their acquisition of information
potentially can benefit the collective asawhole. That is, if the group benefits from everyone
being knowledgeable. Both resources contributed and resources obtained affect costs, although
in different ways as described below.

Costs. Contribution of resources to the collective typically incurs costs to the
contributor. Costs can be both physical (e.g. hardware, software) and socia (e.g. learning how to
use the system; Connolly & Thorn, 1990; Marwell & Oliver, 1993; Monge et al., 1998). Social
costs include start-up costs that occur at the beginning of the implementation and then do not
recur (e.g., time to learn the system and giving up established ways of doing things), aswell as
recurring costs that do not diminish over time (e.g., the time and effort it takes to continually
contribute to the good). The key individual decision is whether to bear the costs of contributing
resources to the collective both initially and on a continuing basis. The possibility of members
returning to non-participation status because of recurring costs is a significant concern because
an information good can be threatened even after it is established if enough individuals stop

contributing. According to the gain equation, this decision will depend on weighing the value of
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the collective good at any point in time against the costs of contributing to its creation or
mai ntenance.

In addition, a number of factors might mitigate perceived costs. Although information
provision can be expected to increase costs due to the efforts required by contributors, the
amount of information obtained might actually reduce felt costs and, in turn, increased perceived
gain. Furthermore, the acquisition of sufficient and valuable information can lead to further
information provision, either due to perceived utility of the public good or in hopes of prompting
reciprocal information sharing on the part of other members of the public (Connolly & Thorn,
1987). Suchisthe goal, for instance, of the subsidization of public goods provision efforts,
particularly in the early stages. Based on the relationship between resources and costs in the
provision of public goods, we propose the following hypotheses:

H1: The greater the individua's resource contributions, the greater will be the

individual's costs associated with using the Intranet.

H2: The greater the individual's resource acquisition, the lower will be the

individual's costs associated with using the Intranet.

H3: The greater the individual's resource acquisition, the greater will be the

individual's resource contributions.

Value. The value of the good at any point in timeis a function of the number of
contributors and the quantity and quality of information and communication resources that
comprise the good. That is, the value depends on the production function. For an accelerating
function, the value is quite low initially, but rises rapidly when and if the contributions reach a
critical mass. For adecelerating function, the value is relatively higher initially, but may be

lower (relative to the accelerating function) toward the end of the production cycle when the
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marginal benefits of contribution are so low as to discourage additional contributions. Other
types of interdependence between contributors may al so influence the production function. For
example, when information is distributed, nonredundant, and each pieceis critical to producing a
good, the good has no value unless and until all members of the community have contributed.
Such isthe case, for example, with information held by the members of design teams in which
individual outputs combine to form the end product. Overall, value can be viewed as afunction
of public goods provision, as specified in hypothesis 4:
H4: The greater the perceived production of connectivity and communality

through an Intranet, the greater will be the individua's value for the

Intranet's functionality.

Gain. Motivation to contribute depends on perceived gain. The gain accruing to an
individual, according to the gain equation, is the perceived value of the good minus the perceived
costs of contributing one's resources. Consequently, one's gain rises as the perceived value of the
good rises, although this is tempered by the individual costs incurred. These relationships are
specified in hypotheses 5 and 6:

H5: The greater the individual's value for Intranet functionality, the greater will

be the individual's perceived gain.
H6: The lesser the individual's costs associated with using the Intranet, the
greater will be the individual's perceived gain.
These 6 hypotheses comprise to the basic gain function as applied to Intranets. Figure 1 presents

agraphic of the structural model of the individual gain function.
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TheRoleof Trust in the Production of Communication and I nfor mation Public Goods

Although public goods conceptualizations highlight the individual calculus that
community members apply in making contribution decisions, they may neglect important
mitigating factors that can influence information contributions. In particular, Monge et al.
(1998) emphasize the role that trust may play in motivating and sustaining individuals
contributions to organizational communication and information systems.

In this context, trust is confidence in the tools and dynamics of organizational
communication and information sharing. Trust can include faith in the technical security of the
system employed (Bok, 1989), confidence in others competency and intentions in providing and
using information (Monge et al., 1998), and the conviction that other community members can
and will use the contributed information in appropriate ways (Cummings & Bromily, 1996;
Lewis & Weigert, 1985). High levels of trust can lead to economic gains due to cooperative
behaviors (Fukuyama, 1995; Handy, 1995) and to a decrease in surveillance costs and
transaction costs (Baba, 1999; Schmidt & Posner, 1982). In addition, trust can reduce the cost of
monitoring performance, thus eliminating the need for a control system (Bromily & Cummings,
1992).

Monge et al. (1998) argued that for interactive communication systems, potential
contributors must be content that their contributions are safe from intrusion by unauthorized
users outside of the community. A similar concern applies to organizational knowledge sharing
systems. Individuals knowledge and expertise are important sources of power, influence, and
mastery within their work domains. Individuals are often reluctant to release portions of these
information resources without assurances that their contributions are safe from outside tampering

or theft (Bok, 1989).
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Furthermore, potential contributors must also trust other community members to protect
the confidentiality of information and the rights of its contributors if they are to feel comfortable
in contributing their most important and sensitive information resources (Lewis & Weigert,
1985). In contrast to system security, where individuals place trust in the system, personal trust
requires confidence in the motives and capabilities of other community members to use the
contributed information in appropriate ways (Cummings & Bromily, 1996). Trust facilitates
transactions needed for survival by reducing the uncertainty and risk (or complexity) of
cooperation (Schmidt & Posner, 1982).

Moreover, the absence of trust may inhibit information sharing within or across group
boundaries, block the pathway to cooperation, and increase the risk of implementation failurein
new information technology deployment (Baba, 1999; Majchrzak, 1992; Sproull & Kiesler,
1993). Trust in system security, when violated, can have important negative consequences that
radically increase the personal costs of information contribution. For instance, alack of trust can
increase individual risk, thus diminishing the likelihood of cooperation among individuals
(Luhmann, 1988). Based on these considerations, hypotheses 7, 8, and 9 address the role that
trust may play in the provision of communication and information public goods.

H7: Thelesser the individual's trust in the Intranet system and its users, the lesser

will be the individual's information provision.

H8: The lesser the individual's trust in the Intranet system and its users, the lesser

will be the individual's information acquisition.
H9: The lesser the individual's trust in the Intranet system and its users, the

greater will be the individual's costs.
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Hypotheses considering the role of trust, when coupled with those based on the
production function derived from public goods theory, form the model of Intranets as

providing the functionality of public goods shown in Figure 2.

Method
Research Site

On-line survey data were collected from arandom sample of employeesin afinancial
services corporation.  On-line Finance Corporation (OFC; a pseudonym) specializesin
providing a broad array of financial servicesin both traditional modes and on-line formats. OFC
isan international corporation with over 13,000 employees spread across 300 offices worldwide.
They foster a culture that encourages the development and use of on-line services for both their
employees and customers.

OFC has focused on developing a core competency with Intranet and related
technologies. The pilot Intranet was launched early in 1997 with 220 people from the Corporate
Administrative Division. Prior to this, individual home pages did exist with no cohesive or
overarching organization. Evolution of the Intranet has now been encouraged in a top-down
manner and divided into four phases.

The first phase consisted of replicating existing functions and providing a new medium
for which to obtain information. For example, the company newsletter was offered through the
Intranet. The second phase focused on exchanging documents electronically and changing
workflow. Database access and connectivity is crucia for this phase. The third and fourth
phases were till developing at the time of data collection. The next phase was meant to allow
employees to complete human resource functions through the Intranet as a replacement for hard

copies of forms. An example is web-based forms for hiring and terminating employment.
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Event-driven, employee-empowered business services were aso included. Thefinal stageis
meant to interlink the Intranet, Extranet and Internet to better service customers. Overall, the
Intranet is intended to increase employee’ s independence and self-service and allow them to
develop applications for themselves.
Resear ch Design and Participants

A survey was administered to Intranet users through OFS' own Intranet in three parts
over aperiod of four weeks. Participation in the survey was encouraged by management but not
required. We randomly sampled 2,000 employees from the company’ s employee roster,
excluding executive management. Only offices located in the United States were sampled. The
response rate, including those who answered at least one section was 30%.
Part | of the survey focused on respondents’ conceptions of the Intranet and on how they used
the system. Part Il focused on variables related to public goods, such as gain and costs. Finally,
Part 111 focused on networks and communication across and between departments. Because of a
technical problem with the applet used to collect the network data on-line, the network data are
not useable. Participants were notified about each part of the survey with an email that contained
aURL. These emailswere sent out about every 2 weeks with afollow-up email aweek later.
The surveys were anonymous and an identifying ID that the participants chose connected
responses to different parts. Because the responses are coordinated across the two separate parts
of the survey, the number of respondentsis then lower than for either part individualy. For this
model, only respondents that answered both Part | and Part |1 were included. Job levels ranged
from senior management to supervisor, and a variety of staff functions were also included. The
431 respondents were from 12 different divisions.

M easur es
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Appendix A lists all of the measures. Gain, value, and level of the provision are
measured on scalesof 0 “Not at all” to 10 “Totaly.” Thelevel of the provision of the good
measures individual’ s perceptions of the extent that other employees provide and use information
through the Intranet. Value is how valuable the individual perceives the level of provision
described in the previousitem. Gain is measured by asking the respondent how much worth
they see in Intranet-based information sharing given the level of provision and their own time
and effort in using the Intranet.

We developed a costs scale, with a Cronbach’s alpha of .77, that measures recurring costs
of time and effort. Anexample of anitemis, “Locating specific information on the Intranet was
too time consuming,” with response categories from 1 to 5 on a“strongly disagree” to “strongly
agree” scale.

Resour ces contributed measures the frequency with which individuals contribute
information through the Intranet. Resour ces acquired measures the frequency with which an
individual acquires information viathe Intranet.

Trust was measured by four items from Cummings & Bromiley (1996; Chronbach’s
alpha=.70). Itemswere answered onalto5 scale from “strongly disagree” to “strongly
agree.” They measured trust in the system itself and trust in others who had access to the
system.

Analysis

The model displayed in Figure 1 was analyzed using LISREL 8. Path analysis with

LISREL allows the researcher to test all the structural coefficients simultaneously while

traditional regression techniques estimate each equation separately (Joreskog & Sorbom, 1988).
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LISREL 8 also provides several methods of parametric estimation including maximum
likelihood (ML).

One unique feature of the LISREL isthe ability to provide goodness of fit indices, which
show how well the specified model accounted for the data. Although the chi-square statistic has
been accepted as an index of model adequacy, it is sensitive to sample size. Thus, the chi-square
statistic must be interpreted with caution in most applications (Bollen, 1989). Other common fit
indices include root mean squared error of approximation (RMSEA), goodness of fit index
(GFI), adjusted goodness of fit index (AGFI), normed fit index (NFI), non-normed fit index
(NNFI), and comparative fit index (CFl). Byrne (1998) noted that RM SEA value less than .05
indicates good fit. For GFI, AGFI, NFI and NNFI, values range from zero to 1.00, with higher
values indicating superior fit.

Results

Basic model

The overall validity of the hypothesized model was estimated with a LISREL model
using the multiple fit criteria. The covariance matrix is presented in Appendix B. Maximum
likelihood estimation was used to fit the models. Overall goodness fit for the theoretical model
was mediocre, with the root mean squared error of approximation (RMSEA) equal to 0.13. The
adjusted goodness-to-fit ratio was not strong at.80. The results are reported in Table 1 and

Figure 3.

INSERT TABLE 1 AND FIGURE 3 ABOUT HERE

The current study finds that the level of provision through the Intranet has a positive and
significant relationship to an individual’ s value for the Intranet’ s functionality (.42, p<.05),

supporting Hypothesis 1. The results also confirm hypothesis 5, which states that individual
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value is significantly and positively related to perceived gain (.76, p<.05). Theindividua’s
recurring cost was negatively related to the individual’ s perceived gain (-.15, p<.05), as proposed
in hypothesis 6. These findings are consistent with Marwell and Oliver’'s (1993) simulation
results.

The results indicate no statistically significant relationship between an individua’s
information provided and their costs (.09, ns). Thisresult is contrary to Hypothesis 1, akey
feature of the application of public goods theory to information-based resources. Hypothesis 2
proposed that information obtained would be inversely related to cost, and this prediction was
supported (-.20, p<.05). Hypothesis 3 of our conception of the gain functions proposed a
positive relationship between information provision and information acquisition, which was also
supported by these data (.70, p<.05).

With the exception of one link, the results are consistent with the propositions reflected in
the gain function.

Expanded M odel

Figure 4 displays the results for the expanded model. The addition of the trust variable
did not materially affect the coefficients of the basic gain function described above. Our
hypotheses proposed that trust in the system and other users would facilitate information sharing
(both acquisition and provision; hypotheses 8 and 9 respectively.) Distrust was seen to increase
the costs and risks of contribution (hypothesis 10). The results did not support the relationship
of trust to information sharing (.08 and -.02, both ns). However, trust was directly and inversely
related to cost as suggested by hypothesis 10 (-.16, p<05). Overall, the direct link to cost was

supported, but the indirect links were not.

INSERT FIGURE 4 ABOUT HERE
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Discussion

The purpose of this research was to gain a greater understanding of the collective action
necessary to create a viable knowledge-sharing network through the Intranet within an
organizational context. Intranets were conceived of as providing two key functions defined by
Fulk et al. (1996). Connectivity isthe ability of every actor to reach every other actor through
the Intranet. Communality isthe ability of the actors to share ajoint data repository through the
Intranet. These Intranet functionalities were conceptualized as meeting the two defining
conditions of a public good. First, every actor can use Intranet resources, irrespective of whether
the actor has contributed to the creation and maintenance of those resources (i.e.,
nonexcludability). Second, use of Intranet resources by any actor does not diminish the ability of
other actorsto use them (nonrivalry). As extended by our theoretical model, public goods theory
suggests that the potential to accomplish collectively what cannot be accomplished individually
should serve as a strong incentive for actors to participate in information sharing via the Intranet.
The gain function as applied to Intranets posits that individuals make participation decisions by
gauging the benefits they will receive from the collective as awhole minus their individual costs
of participation in the collective. We proposed an extension to the gain function that
incorporates individuals' trust in the system itself and the other members of the collective.
Distrust was posited to increase costs and reduce the likelihood of contribution or acquisition, all
else equal.

Our findings support the basic calculus in which the individual’s subjective gain is
assessed by discounting the value of the collective contributions by individual costs of
contributing personal information resources. Vaue, however, showed a much more significant

relationship to gain than did cost. Value not only significantly predicted gain, but also was itself
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afunction of the level of provision of the collective good, as specified in the gain equation. The
level of provision, in thisinstance, isthe level of use of the Intranet both in providing and
acquiring information by all those who have accessto it. If employees, as a collective, both
contribute their information and obtain information, the level of provision is high. The more the
Intranet is used in thisway by the employees, the greater the individua’s value of the Intranet.
Cost was posited to be afunction of investments made by individuals to contribute and
acquire information. As the frequency in which individuals provided information increased,
their costs would also increase. Conversely, as the frequency in which individual’s acquired
information increased, their costs would decrease. There was a significant relationship between
acquired information and costs but not a significant relationship between information provision
and costs. This latter result may suggest a need to rethink the way in which public goods theory
was extended to information sharing. For example, information quality as well as frequency
should be considered. Also, the strong correlation between obtaining and providing information
may have had a suppression effect. Finally, the overall pattern of responses to questions
regarding information provision and interviews with company officials suggest that not all
respondents were authorized to upload information to certain parts of the Intranet. Thus, low
levels of information provision comprise a complex set of respondents some of whom may have
been involuntarily excluded. The overall weaker relationships of costs to other variablesin the
model may also be afunction of the measurement of costs. Costs were operationalized as
investments of time and energy in using the Intranet and difficulties in accessing it. Other less
tangible aspects of costs, such as threats to power bases that rest on control of key information,

may also be acting on potential participants.
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In the expanded model, we incorporated three hypotheses about trust. Our hypotheses
stated that as trust in both the system and other colleagues increased, individuals would both
provide and acquire more information. These hypotheses were not supported using our measures
of amount of information sharing. Perhaps quality more than frequency of information sharing is
affected by trust. Yet, there was a significant negative relationship between trust and costs, as
specified in the third hypothesis. As trust decreases, costsincrease. Thereisagreater risk factor
involved in sharing resources if you do not trust the system and the people who use the system.

The implications for this research in regards to communication and information systems
and knowledge sharing systems in organizations, especialy new emerging forms of organizing,
are significant. These systems become viable only through the collective action of those
individualsinvolved. When information resources are widely distributed throughout the
organization, wide participation is necessary. The likelihood of participation is afunction of the
perceived gain by those individuals in relation to the costs they incur in participating.

Trust also seems to play arole, although more directly than the hypothesized indirect role
through information sharing. As other relationships or influences on costs are further developed
and researched, it is most important to realize that in the end, the knowledge sharing system must
be worth it to the individual, or to enough individuals, to make it viable for all.

Limitations

One limitation of this study was the measures used. The cost measure focused on system
access and time investment. Other dimensions of recurring cost should be identified and
investigated. Also, the gain and value measures were only single items, and thus are of
unknown reliability. A second limitation is that these data were gathered only at one point in

time. Future research employing longitudinal designs will help to assess better the processual
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nature of the production of public goods. Previous research that has |ooked at over-time
processes in the production of other types of public goodsis heavily based in ssmulation and
laboratory experiments. This study advances the research agenda by adding important findings
from field sites and from production of important collective action in areal organizational
setting. Future research can advance this agenda by tracking processes themselves as they
unfold.
Conclusion

We began this paper with the assertion that nowhere is the collective action challenge
more evident than in creation and maintenance of the knowledge sharing systems that undergird
new organizational forms. Recent research has shown that corporate Intranets are one of the
main technology platforms for implementing knowledge management programs

(http://www.knowledgebusiness.com/kmrlframe.htm). To the extent that this study and future

research can help scholars to understand the forces that underlie the relative success or failure of
such initiatives, they will aso help toward understanding the complex issues surrounding new

organizational forms.
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Figurel
Basic Gain Function
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Figure2
Expanded M odel
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Figure3
Resultsfor Basic M odel
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Figure4
Resultsfor Expanded M odel
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Tablel
M odel Statistics

Sample Size

Degrees of Freedom

Minimum Fit Function Chi-Sguare
RMSEA

GHl

AGFI

NFI

NNFI

CH

Basic

431

122.50

0.13

92

0.80

0.88

0.78

0.88
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Expanded

429

11

181.09

19

91

76

.83

.68

.83
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APPENDIX A

Provision, Value and Gain:

Perceived Level of Public Good (Provision)
To what extent does everyone provide all their work-related information?

To what extent is that information used by everyone else?

Value
Given the way you have described how the Intranet is being used today, how valuable isthis
level of useto you now?

Perceived Gain

Think about how valuable the Intranet has been in helping to share your work-related
information. Given the time and effort you have expended using it, to what extent do you think
the Intranet is worth it?

Scale:
Select one number from O to 10 that describes how you see the Intranet being used today.
Not at all Totally

0 1 2 3 4 5 6 7 8 9 10

Recurring Costs
I could not gain access to the Intranet when | wanted to because the system was very slow.

Using the Intranet was so time consuming that | wasn't able to complete other tasks.

L ocating specific information on the Intranet was too time consuming.

Scale:
Strongly Disagree Neither Agree Agree Strongly
Disagree nor Disagree Agree

Resources (I nformation) Contributed
During your last full day of work, how often did you use the Intranet to provide information?

Scale:
NA Never Seldom Sometimes  Often Very Often
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Resources (I nformation) Acquired
During your last full day of work, how often did you use the Intranet to obtain information?

Scale:
NA  Never Seldom Sometimes  Often Very Often

;r':rl:; all my colleagues to use information appropriately when it is made available to them on
the Intranet.

| am worried about how the information will be used after | upload it onto the Intranet.

The Intranet is a threat to my privacy.

Competitors will not receive information published on the Intranet.

Scale:

Strongly Disagree Neither Agree Agree Strongly
Disagree nor Disagree Agree
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Covariance Matrix
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Obtain Provide Level of

Value Information Information Cost Gain Provision Trust
Vaue 6.25
Obtain
Information 2.55 4.00
Provide
Information 2.19 2.76 5.29
Cost -1.50 -0.53 -0.06 5.76
Gan 4.93 241 221 -2.04 7.51
Level of
Provision 7.31 3.05 3.13 -0.89 6.21 16.97
Trust 1.10 0.42 0.16 -0.95 1.14 1.91 5.38




