Association for Information Systems

AIS Electronic Library (AISeL)

International Conference on Information Systems

ICIS 2004 Proceedings (ICI1S)

December 2004

Is Free Information Really Free? Information
Supply into an I'T-Based Organizational Memory
System

David Firth
University of Montana

Follow this and additional works at: http://aisel.aisnet.org/icis2004

Recommended Citation

Firth, David, "Is Free Information Really Free? Information Supply into an IT-Based Organizational Memory System" (2004). ICIS
2004 Proceedings. 46.
http://aisel.aisnet.org/icis2004/46

This material is brought to you by the International Conference on Information Systems (ICIS) at AIS Electronic Library (AISeL). It has been accepted
for inclusion in ICIS 2004 Proceedings by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact

elibrary@aisnet.org.


http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Ficis2004%2F46&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2004?utm_source=aisel.aisnet.org%2Ficis2004%2F46&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis?utm_source=aisel.aisnet.org%2Ficis2004%2F46&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis?utm_source=aisel.aisnet.org%2Ficis2004%2F46&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2004?utm_source=aisel.aisnet.org%2Ficis2004%2F46&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/icis2004/46?utm_source=aisel.aisnet.org%2Ficis2004%2F46&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E

| SFREE INFORMATION REALLY FREE? INFORMATION
SUPPLY INTO AN | T-BASED ORGANIZATIONAL
MEMORY SYSTEM

David R. Firth
School of Business Administration
University of Montana
Missoula, MT U.SA.
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Abstract

Information sharingisacritical issuefacing businessestoday. Inthe United Sates some 90 percent of large
private sector and 40 percent of public sector enterprises are reported to have at least oneinitiative in place
to assist in the sharing of information. In contrast, the realities of not sharing information are great with
estimates of up to $12 hillion wasted each year as employees duplicate one another’s work. Information
sharing is often facilitated by an | T-based organizational memory system, and this paper examines one such
systemat alarge U.S-based I T consulting firm. Our study examineswhat impactsinformation supply into the
system. Using a wide-scale survey deployed to over 1,200 professionalswith over a 30 percent responserate,
we use structural equation modeling to show that information supply by an individual is a result of weighing
up the personal costs and benefits of such supply. While the costs of information supply have been covered in
depth intheliterature, the benefits side of the equation hasreceived little attention. This paper addressesthat
gap, and shows that the ability to influence is a critical component of the benefits the information supplier
expectsto receive to offset the costs of supplying information. We conclude by noting how this research may
impact managers, suppliers and users of information sharing systems, and present ideas for future research.

Keywords. Information supply, influence, organizational memory systems, structural equation modeling

I ntroduction

And yet, Socrates, rhetoric should be used like any other competitive art, not against everybody—the
rhetorician ought not to abuse his strength any more than a pugilist or pancratiast or other master of fence;
because he has powers which are more than a match either for friend or enemy, he ought not therefore to
strike, stab, or day hisfriends (Plato’ s Gorgias)

The quote from Plato’ s Gorgiasto Socrates suggests the direction our paper will take. Gorgiasistalking about the art of rhetoric,
and the power that such rhetoric has—" more than a match for friend or enemy.” This paper will take the point of view that the
supply of information is aform of rhetoric that can be used “like any other competitive art.”

In the United States, some 90 percent of large private sector and 40 percent of public sector enterprises are reported to have at
least one initiative in place to assist in the sharing of information (Caldwell 2001). In contrast, the realities of not sharing
information are great. IDC, aresearch group that focuses on technology, estimates that the world' s largest companies waste up
to $12 billion each year as employees duplicate one another’ swork (Stewart 2002). Such problems afflict companiesof all sizes:
any time you have two employees performing a similar role there is the potential for either one of them to have encountered a
thorny problem before the other. Sharing information on how to solve the problem is where time and money can be saved.
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Aninformation technol ogy-based system that facilitatesinformation sharing i ssometimescalled aknowl edge management system
(Alavi and Leidner 2001), but Markus (2001) notesthat it is often called an organizational memory system. In this paper, wecall
the information technology-based system that facilitates information sharing an information technol ogy-based organizational
memory system (ITOMS).

It has been argued that the issue of sharing information using technology is most often considered in the literature as atechnical
challenge, whereasthe bigger challenge may beto get employeesto contributeinformation in thefirst place (Boisot and Griffiths
1999). The question of how organizational actors contribute information hasreceived some attentionin theliterature. Oneearly,
and oft-cited experiment into how organizational actors contribute information looked at the impact a previously unhelpful
coworkers' behavior had on information supply (Constant et al. 1994). Wefind it difficult to generalize thisresult, however, to
the context of ITOMS. Much of the supply of information in an ITOMS occurs before the supplier is aware of who will useit.
The influence of coworker’s previous behavior seems therefore to be very limited. Nonetheless, the study by Constant et al.
(1994) highlightsthat information supply isabehavior that isbest examined at theindividual level. Althoughthere hasbeen other
influential work in the field of information supply (e.g., Constant et a. 1996), much of this focuses on contexts that differ from
that of the ITOMS we wish to study (one exception is Connolly and Thorn 1991). We are, therefore, motivated to ask the
following research question: What impacts an individual’s supply of information into an ITOMS?

Theory

In examining the decision to supply information into adatabase, Connolly and Thorn (1991) use arational choice model inwhich
apotential contributor weighs the costs of contributing (such as the effort involved to write the document), with the benefits to
be gained from using information already contributed to the database. It issuggested that problems of information supply occur
because once contributed to the ITOMS the information becomes a “public good.” The problem with a public good is that
although everyone would be better off if the good is provided, they would be better off still if they weren't the one providing it.
Asaresult, an optimal strategy isto “freeride,” that is, use the information in the ITOMS without supplying any of it.

Research by Constant et al. (1996) examining “the kindness of strangers’ shows that information providers gave useful advice
toinformation seekers, despite having no personal connectionwith the seekers. Thenotion of why supplierssuppliedisexamined,
although somewhat tangentially. The authorsdo this by asking information providersto allocate 100 points among eight reasons
for contributing aresponse. Theauthorsallowed for only four reasons associated with personal benefits of information sharing—
(2) enjoy helping others, (2) enjoy solving problems, (3) earn respect, and (4) firm rewards sharing—and four reasons associated
with organizational motivation—(1) good organizational citizen, (2) important firm problem, (3) part of my job to help, and (4) it
isonly fair to help). Among these reasons for supplying information, only “part of my job to help” was found to be significant.
We suggest that the authors only looked at part of the picture of what motivates people to provide information. The theory we
will elaborate below suggests amore powerful reason for the supply of information, aswell as addressing the fact that costs are
an important part of what must be considered.

Goodman and Darr (1998) suggest that the decision to contribute information into an ITOMS is affected both by the costs of
contributing aswell as motivating factors. The costs of contributing are thought to be three-fold: (1) formulating and delivering
solutions takes time and effort, (2) alack of potential payback, or reciprocity, in a distributed environment, and (3) actually
learning to use the system takes time and effort. Of these, the time costs of contributing were found to be the most significant
impediment to information supply. The motivating factorsfor contributing were only addressed briefly. It is suggested that the
act of formulating areply helps enforce ones own technical competency, and as aresult enhances ones own self-esteem, an idea
also captured by Constant et al. (1994). Theauthorsalso suggest that ashared value of cooperation and citizenship helps motivate
peopl e to share information, a notion considered by other authorsin our review.

Wasko and Fargj (2000) examine information sharing in three electronic communities by treating the information in the
community as a public good owned and maintained by the community. They find that as a result of this approach, information
supply can be viewed as being motivated by moral obligation and community interest. Cabrera and Cabrera (2002) also use a
public good approach to examining information exchange using ITOMS, and suggest that the public good dilemma can be
corrected using interventions such as making it easier to contribute (lowering the costs of supply) and providing incentives to
contributing, as well as improving the efficacy that a person perceives from supplying, and by making potentia suppliers have
a better sense of group and personal responsibility.
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Figure1l. A Rudimentary Model of Information Supply

For our own model of information supply in ITOMS, we too use the notion of apublic good. “A public good is defined by its
nonexcludability: if any one group member consumesit, it cannot feasibly be withheld from other group members’ (Olson 1965,
p. 14). Whilethisisimportant, moreimportant isthe concept of jointness of supply. A “good with jointness of supply costs the
same no matter how many people ‘enjoy’ it” (Oliver and Marwell 1988, p. 2). That is, one person’s use of the good does not
diminish thelevel of the good for other users (Monge et a. 1998). The classic example of apublic good isthetown bridge. The
bridgeisapublic good, since once built anyone can enjoy it. Up to alimit the bridge can be enjoyed without regard to who else
isusingit. Oncetoo many peopleuseit, though, the bridge becomes clogged and ineffective. We need abigger bridgewith more
roadways, and that means more supply costs.

An information good, such as a digital document supplied into an ITOMS has pure jointness of supply. It matters not whether
one person usesit or athousand—the supply costs do not change. What this means, then, is“for any individual deciding whether
to contribute to a collective good with pure jointness of supply, it is irrelevant how many others might share in the
good...individuals will provide the good if their own benefit from the good outweighsits cost” (Oliver and Marwell 1988).

Oliver and Marwell’ s (1988) argument is critical to our own theory of information supply for several reasons. First, it makesthe
point that the issue of information supply needsto be examined at theindividual actor level. Second, it suggeststhat information
supply is a balance between the positive aspects of supply (the benefits), and the negative aspects of supply (the costs). We,
therefore, propose a rudimentary model of information supply in Figure 1.

Figure 1 showsthat anindividual cognitively weighsthe personal costsand personal benefitsof information supply before making
a decision on whether such supply takes place. When there is a positive weighting, information supply will take place. This
model doesnot vary substantially fromthose previously presented in theliterature, but what isimportant isthat equal prominence
isgiveninthismodel to the consideration of both costsand benefits. Much of the prior literature on information supply hasgiven
considerable consideration to the costs element of this model, and usually only a cursory mention to the benefits element. Our
model, in contrast, suggests that each is important.

To get to the items that make up the costs and benefits constructs, we draw on Swanson (1992), who proposes that the costs of
contributing can be addressed from an economic perspective, and the benefits can be addressed from a political perspective.

Costs

In an organizational context, time is perhaps the most important resource. It isthe opportunity cost of timethat is critical to the
provision of information: the lower the opportunity cost, the more information will be supplied (Swanson 1992). Others who
have studied information technol ogy-supported systems for the sharing of information support this perspective (e.g., Goodman
and Darr 1998).

Benefits

Aswe have aready noted, the benefits of information supply are rarely considered in the organizational literature. When they

are considered, they usually relate to matters of personal affect, noting that information supply gives a person the chance to self
express, and hence makes them feel better (Constant et al. 1994). While this may have some impact, we suggest that there are
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stronger factorsinfluencing information supply. Swanson notes that the basic exchangein organizational communication isthat
of information for the user in return for influence for the supplier. That is, an actor suppliesinformation so that he or she might
exert influence over the user. Thewholeindustry of advertising supports this notion; it is based on the premise that information
can be supplied to influence a user’ s decision to make a purchase, cast a vote, or express an opinion.

It isthis notion of being able to influence others through the supply of information that is soimportant. Thetraditional approach
to considering information supply asa public good only considersthe costs (Connolly and Thorn 1991), and therefore concludes
that, as aresult of the costs of contributing, the best way for everyone to proceed isto rely on the provision of public goods by
others. Everyone should beafreerider, whichimpliesthat no one should contribute. By considering the benefits of contributing,
particularly the influence that may be exerted by the supplier onthe user, theideathat there are freeriders actually may beagood
thing. It isthese free riders that may be the easiest to influence, as they believe that they are getting something for nothing.
Indeed, thisis likely not the case: “free information may not necessarily set its prospective user free” (Swanson 1992). In
supplying apublic good then, asupplier of information might consider that the benefits of influence outwei gh the costs of making
the information available, and decide to contribute.

Theideaof influence has been explored extensively in the management literature. A classic study by Kipniset al. (1980) showed
that organizational actors exerted influence on others primarily so that they would do their jobs the way the influencer wanted,
and so that theinfluencer could obtain personal benefits. Kipniset al. were ableto identify anumber of waysin which influence
could be exerted, but concluded that that the use of rationality was akey factor. An examination of theitems used to tap into the
notion of rationality shows that a written document is critical in exerting this type of influence.

Other Factors Influencing I nformation Supply

Therudimentary model of information supply described above and illustrated in Figure 1 suggeststhat anindividual actor weighs
the costs and benefits of supplying information before such information supply takes place. Prior research has suggested other
factors that might influence information supply. The picture we have drawn has focused solely on the costs and benefits of a
particular decision to supply information. However, it is appropriate to assume that individuals themselves have different
organizational experiences that might affect their weighing up of whether to supply information, as well as different personal
attributes. Gender and organizational level have been shown toimpact information sharing, ashasthe actor’ s propensity to share
(Jarvenpaa and Staples 2001). This suggests a modification to the rudimentary model of information supply, where gender,
organizational level, and personal propensity to share are hypothesized to moderate the decision to supply information (see
Figure 2).

Method

We use a case study approach in examining information supply. The caseis circumscribed by membership inthe I T consulting
practiceof amajor U.S. accounting firm. Thereare over 1,500 professionalsin this practice, spread across morethatn 45 physical
locationsinthe United States. Upon joining the practice, each professional isgiven an authentication token, which combined with
auser-name and password provides access to the ITOMS.

Costs
\ Weighting of costs I nformation

Bengfits +

Moderating Factors

Figure2. A Modé of Information Supply in ITOMS
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Our study of information supply examined documents. A survey was sent to all 1,268 users of the ITOMS (out of 1,500
professionals). Of the 1,268, therewere 218 suppliersof documents of whom 122 responded (56 percent responserate), and 1,050
non-supplying usersof thel TOM S of whom 273 responded (26 percent responsesrate). A review of survey response/nonresponse
biasrevealed noissues. Document suppliers and non-suppliers were asked the same survey questions. Suppliers were asked to
respond based upon aparticular supplied document picked at random (if more than one had been supplied) by the authors. A link
was provided to the document. Non-supplierswere provided instructionsto randomly |ocate adocument they had completed but
not supplied, and responded relative to this document. Suppliers of documents were al so asked to respond based on a document
that they did not supply.

Constructs and Questions

The dependent variable, information supply, is dichotomous. Information supply either occurs or it does not. For the 122
respondents who had supplied a document, their answers to our survey questions provided the “information supplied” element
of our dependent variable. The same 122 respondents also answered questions for a document that was not supplied. These
responses were combined with the 268 received from non-suppliers of documents providing the “information not supplied”
element of our dependent variable.

Prior literatureand our theory suggest that the main cost impacting information supply istime (Goodman and Darr 1998; Swanson
1992). Two questions assessed the time costs of information supply (Q1 and Q2)." To measure influence, we extract specific
items relating to the use of rationality to influence from scales developed for the purpose by Yukl et a. (1993). This suggests
aseriesof four questions. theinformation under consideration (1) providesalogical way for othersto do atask, (2) providesfacts
and information that align with my point of view, (3) demonstrates my competence in this area, and (4) will help others view
mattersin the same way | do (Kipnis et a. 1980)—Q3 through Q6.

In addition to these primary costs and benefits, we al so wanted to capture variation in information supply arising from other cost
and benefits. Perrow (1967) and Daft and Lengel (1986) suggest that when a problem is complex it will be difficult to convey
toothers. Thiscomplexity, though, makesdocumenting the sol ution moreinteresting, and providesamental workout, challenging
the cognitive abilities of the documenter. Still, when the issue gets too broad and the problems too diverse, documenting the
solution to a problem can become asignificant challenge. A very specificissue, idea, or problem is more easily addressed. We
asked two questions to assess the cognitive workout that complex, yet focused, problems offer (Q7 and Q8). We also asked two
guestions relative to other potential benefits of information supply, addressed previously in the literature (Constant et al. 1994;
Constant et al. 1996): thelevel of improved feelings of technical competency asaresult of supplying information (Q11), and the
enhancement of reputation that such supply brings (Q12).

Besides time, we expected that there would be other costs impacting information supply. We asked a question assessing how
evaluation apprehension (the phenomenon whereby individuals withhold information for fear that others may not approve of it;
Gallupe et a. 1992) had an impact (Q9). We also asked a question to see whether or not a document being part of alarger set
of documents would be a cost of information supply (Q10).

Three moderating variableswere examined. A person’slevel within the firm was obtained from organizational records. Gender
was captured using asingle survey item. Prior research has measured an actor’ s propensity to share using a vignette (Jarvenpaa
and Staples 2001), which provides a means to lessen the confounding effect of perceptions of socia desirability (Burstin et al.
1980). We used avignette described by Constant et al. (1994) to determine arespondent’ s propensity to share. Theseitemswere
administered at the end of the survey several sections from the information supply survey itemsto help reduce survey bias.

Structural Equation Modeling Analysis

Structural eguation modeling (SEM) with latent variablesis a particularly appropriate method to use to analyze this data as we
aretesting a priori theoretical assumptions against empirical dataand are exploring latent constructs of costs (such astime) and
benefits (such asinfluence) using several indications (Swanson and Dans2000). SEM providessubstantial flexibility in modeling
relationships among multiple predictor variables measuring unobserved |atent variables.

Due to space limitations, we omit the actual questions.
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Datawereanayzed using EQSfor Windows5.7b (Bentler and Wu 1995), which isspecifically designed to providetoolsfor SEM
in the context of the Bentler-Weeks model (Bentler and Weeks 1980). Importantly, EQS also handles categorical variables, a
requirement given our dependent variable, information supply, is dichotomous.

Measurement Model

For the measurement model, a factor analysis was conducted to confirm the validity of the scales. The results are provided in
Table 1. Using the common standard for extracting factors of having to have eigenvalues greater than 1.0, four factors emerge.
Factor 1 relates to the questions concerning the time costs of information supply. We label thislatent construct Time. Factor 2
capturesthe questions concerning theinfluence benefits of information supply Q3 through Q6, but also includes questions 11 and
12. Given that our theory emphasizes the benefits of influence, Q3 through Q6 will be considered as one factor and labeled
Influence, and Q11 and Q12 will be considered as another factor. Questions 11 and 12 relate to matters of personal affect (feeling
good about oneself by solving problems, and feeling respected) and so seem to naturally belong together. We label this latent
construct Positive Affect. Factor 3 captures questions relating to the complexity of a document and how specific the idea or
problem is that the document addresses, and hence are both tied to attributes of the document to exercise the cognitive abilities
of the respondent. Thislatent construct islabeled Cognitive Workout. Factor 4 captures Q9, concerning what others might think
of acontribution, and Q10, which asks whether the document stands alone, and doesn’t need further explanation. We label this
latent construct Other Costs. The four factors extracted through factor analysis explain 63 percent of the total variance.

Internal consistency reliabilities (Cronbach coefficient alpha) for four of the five latent constructs (Time, Influence, Cognitive
Workout, and Other Costs) were above the 0.5 level commonly used as an indication of the reliability of questions (e.g., Igbaria
et al. 1994; Thompson et al. 1991). Other Costswas not, but thislatent construct will be retained for the following analyses, and
then considered for dropping during our structural equation modeling analysis.

Intesting for multivariate normality, M ahal anobi s distanceswere used and fiverespondentswereidentified asoutliersand del eted
(Ullman 2002). Given the possible presence of non-normal data, maximum likelihood and robust estimation was employed to
estimate the measurement model. Theindependence model that teststhe hypothesisthat all variablesare uncorrelated was easily

Table 1. Rotated Factor Matrix for Factor Analysis
(Method—Principal Components, Varimax Rotation, Eigenvalues greater than )

Item Factor 1 Factor 2 Factor 3 Factor 4
Q1 .816 -.067 -.032 -.079
Q2 .796 072 .015 .051
Q3 .055 545 .190 -.232
Q4 -.107 .756 27 -211
Q5 .064 778 .164 -.120
Q6 -.047 782 136 -.062
Q7 -.021 .245 .823 .008
Q8 .001 .100 .868 .026
Q9 -.094 107 -.050 764
Q10 .210 -.275 122 676
Q11 .093 .810 .076 .156
Q12 -.079 734 -.029 .190
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rejectable, x%(66, N = 512) = 1717.85, p < 0.001. The hypothesized model? was tested next and support for it was found, x*(44,
N =512) = 115.108, p < 0.001. The Satorra-Bentler Scaled x*was 88.96. The Bentler- Bonnett normed fit index = 0.933, the
Bentler-Bonnet non-normed fit index 0.935, the comparativefit index (CFl) = 0.935 and the robust CFl = 0.966, all indicate that
the hypothesized model isagood fit for thedata. Theroot mean squareerror of approximation (RM SEA) was0.05 al so indicating
an excellent fit (Byrne 1994).

Post hoc model modifications were performed in an attempt to develop a better fitting, and possibly more parsimonious,
measurement model. On the basis of the Lagrange multiplier test, a path was added from the Positive Affect latent variable to
guestion 10. Thetest also suggested that two error variables were correlated, and this path was added. In addition, aWald test
showed that several paths were not significant and could be dropped from the model. These pathsrelated to covariation between
the factors. Because post hoc model modifications were performed, a correlation was cal culated between the hypothesized and
final measurement model estimates, r(18) = .88, p < 0.001 (Uliman 2002). This high correlation indicates that the relationship
among the parameters hardly changed as a result of the model modifications.

The revised model represents a substantial improvement over the independence model as would be expected. With ax%(45, N
=512) = 108.11, the revised mode! represents a significant improvement over the hypothesized model, x%,+(1, N = 512) = 6.99,
p<0.01. A CFl of 0.962, arobust CFl =0.982, and aRM SEA of 0.05 indicate that thisfinal model isawell-fitting, parsimonious
measurement model for this data.

A review of the standardized solution for the final measurement model reveal sthat the correlated errorsare small, suggesting that
thereisvery limited redundant content acrossitems (Byrne1994). Further evidence of convergent validity isfound by examining
theindividual parameters. All paths between measures and latent variableswere significant. Such significanceisgood evidence
of convergent vaidity (Byrne 1994).

Evidence of discriminant validity can be tested by comparing a model in which the covariances between factors are allowed to
vary freely, and one in which they are not. The freely correlated model has a x*(45, N = 512) = 108.11, a CFl of 0.962, and a
robust CFI of 0.982. The constrained model has a x%(53, N = 512) = 381.92, a CFl of 0.799, and arobust CFl of 0.794. The
A consraineniregy = 273.81, df = 9, and is significant at p < 0.001. A significant differencein x* supports evidence of discriminant
validity (Akbar 1998; Byrne 1994; Teo et a. 2003). The ACH e _ consraine) 1S SUbStantial (.188), providing additional support
(Byrne 1994).

Structural Model

With an adequate measurement model, we now progress to testing the structural model. Our theory suggests that an individual
will cognitively weight the costs and benefits of a particular information supply before such supply takes place (see Figure 1).
Wetherefore expect to see significant regression coefficientsfor our structural pathsfromthelatent variables depicted in the mea-
surement model (Time, Influence, Positive Affect, Cognitive Workout, and Other Costs) to the information supply dependent
variable.

In addition, we expect in particular that Time measures a cost, and Influence measures a benefit, and so we have a priori
expectations of the valence of these regression coefficients. Our dichotomous dependent variable of information supply has a
0 when no supply occurs and a 1 when supply occurs. As aresult, we expect that the path from the latent variable Time to the
dependent variablewill be negative: anincreasein cost leadsto adecreasein supply. We expect the path from the latent variable
Influence to the supply dependent variable will be positive.

Our structural model was built based on the final measurement model discussed above. The Wald test for removing paths
suggested that removing several of the covariances between factors would provide asignificant improvement in both the fit and
parsimoniousness of themodel. Thisfull structural model isshownin Figure 3. The explanatory power of the structural equation
mode! can be evaluated by looking at the variance accounted for in the dependent variable, R? (Keil and Tan 2000). The model
explains 79 percent of the variance in the supply of information. The independence model that tests the hypothesis that all
variables are uncorrelated was easily rejectable, x*(78, N = 512) = 24141, p < 0.001.

The hypothesized measurement model and post hoc measurement mode! are not shown due to lack of space.
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Figure 3. Structural Model of Information Supply

The hypothesized model was tested next and support for it was found, %56, N = 512) = 331.298, p < 0.001. The comparative
fitindex (CFl) = 0.99 and the root mean square error of approximation (RMSEA) was 0.10, which together indicate an excellent
fit of the model (Byrne 1994). We are not able to present robust estimates for these fit indices as the robust option cannot be
applied when categorical variables are in use (our dependent variable is categorical) (Bentler and Wu 1995). It has been
suggested, however, that estimation procedures such as maximum likelihood and generalize least squares are robust to fairly
significant deviations from multivariate normality, especially if the number of observed variablesis small (10 or 12 observed
variables) asit is here.

Figure 3 shows that information supply can be predicted by the five latent constructs specified in the model. In particular, the
regression path for Time is negative and significant, as expected. Likewise, the regression path for Influence is positive and
significant. The costs associated with time decrease the likelihood that information supply will occur, whereas the benefits of
being able to influence increase the likelihood that supply will occur.

Figure 3 also showsthat our Positive Affect, Cognitive Workout, and Other Costslatent constructssignificantly predictinformation
supply. The results suggest that increased levels of Positive Affect lead to less supply, a puzzling result that we will addressin
the discussion section. The significant positive valence for Cognitive Workout suggests that the more complex and specific a
document is, the more likely that document will be supplied. The Other Costslatent construct has a negative valence. Increased
costs lead to less supply.
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Table 2. Path Valencesand Path Significancesfor the Three Moderating Variables

Gender Organizational Level Propensity to Share

Males Females Staff Mgt Low Prop High Prop
Time —sig —sig —sig —sig —sig -n.s.
Influence +sig +sig’ +n.s. +n.s. -n.s. +n.s.
Positive Affect —dg -ns. —sig —dg -ns. -ns.
Cognitive Workout +sig +n.s. +n.s. +s€ig +sig +ns.
Other Costs I —sig -ns. I —sig —sig I —sig -n.s.
n.s. = not significant sig=p<0.05 *sig p < 0.05 one-tailed"
"One-tailed tests are appropriate only for Time and Influence as we have strong a priori expectations of the valence
of these paths.

Themodel of information supply expressed in Figure 2 suggeststhat there are moderating factors that will impact anindividual’s
cognitive weighting of their personal costs and benefits. In the following analysis, we examine three moderating factors. the
supplier’s gender, their level within the organization, and their own general propensity to supply information.

Wewill examinethe effects of these moderating factors independently, using the multigroup SEM technique. In thistechnique,
the structural pathsin thetwo groups (males and females, for example) are constrained to be the same and the model isrun to test
the invariance of these paths across the two groups (Bollen 1989). If univariate and multivariate LM 2 tests show that the
equality constraints set onthestructural pathsaretenable, then thetwo groupshavethe same structural model (Byrne1994). Prior
research in the IS field using cross-group analysis has constrained only one path at atime (e.g., Taylor and Todd 1995) dueto
limitations in the analysis package used (LISREL). EQS alows for paths to be constrained and tested multivariately.

Each of moderating variables needed to be split into two groups to alow comparison. Propensity to share was measured using
athree-item scale (Cronbach’ salpha0.76). Each item of the scale was standardized, and then the three standardized items were
combined to give a propensity score for each respondent. This propensity score was split in two at the median to give a low
propensity to share group and a high propensity to share group.® Level within the organization can take one of five values, but
this variable was split into staff and management groups, just as the firm does. Our gender variable has male and female as the
two groups

Table 2 shows the results after constraining the structural paths from our latent variables to the information supply dependent
variable, and examining our univariateand multivariate LM y?tests.* In each moderating variable case we can concludethat there
isamoderating effect on information supply.

Discussion

By integrating both individual costs and individual benefits into atheoretical model, this study has accounted for a substantial
proportion of the variance in an individual’s decision to supply information into an 1T-based organizational memory system.
Moreover, we have illustrated that factors such as gender and level within the organization may play arole in moderating this
effect.

In previous research it has been shown time and again that personal costsimpact an individual’s decision to supply information
into an ITOMS for othersto use (e.g., Constant et al. 1996; Goodman and Darr 1998). Our findings support this. In particular,
previous research hasfocused on thefact that the timeto make a contribution, and having to clean adocument up for contribution,

*Teo et al. (2003) uses this same method to test moderation using SEM.
“Thisis after ensuring that our baseline models have appropriate CFl and RMSEA statistics (Byrne 1994).
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reduces information supply. Except in one subgroup, we found that increases in time costs significantly predict areduction in
thelevel of information supply. One contribution of this present study isthat we considered moderating effects on the constructs
that predict information supply. By examining propensity to share as amoderating variable, we are able to show that those with
a high propensity to share anyway are alone in not considering the time costs of sharing.

Most importantly, these results show individual sdo consider the ability to influence othersthrough information supply. Building
off theoretical work by Swanson (1992), and Oliver and Marwell (1988), and by using an established psychological influencescale
(Kipnis et al. 1980), we are able to show that the ability to influence others is a significant factor in predicting increased
information supply. Thisisnottrivial. First and foremost it suggeststhat indeed, people do balance both costsand benefitsbefore
deciding whether to supply information or not. It also suggests that the free-rider problem pervasive in studies concerning
information supply may not be so much of aproblem. Freeinformation comesat aprice: theinformation being presented isfrom
the perspective of the supplier and by consuming that information a user is potentially allowing him or herself to be influenced
by the supplier. Seen thisway, free-riders are not a problem at all—they are consumers of the supplier’ sinfluence. Indeed, the
more free-riders there are to consume, presumably the broader the supplier’ s influence is exerted, ceteris paribus. Here we can
only speculate at the actual impact of a supplier’sinfluence. What we have learned in this study is that the ability to influence
othersisconsidered as abenefit to information supply. Future research should seek to examine whether the benefits of influence
perceived by suppliers actually instantiates itself in consumers of information.®

In our overall model, the Cognitive Workout latent construct expressesitself as a benefit. Put otherwise, the more complex the
issue, idea, or problem that a document addresses, the more likely apersonisto supply it. Coupled with this, the more specific
theissue, idea, or process adocument is addressing, the morelikely apersonisto supply it. Together, thesetwo items show that
it is difficult yet well-defined problems that are more likely to be supplied. As might be expected, documents that addressiill-
defined problems are likely felt to have limited appeal to the broader community, and so do not get supplied. Similarly,
documents that address |ess complex, simpler issues do not get supplied as people likely expect that they add little value to the
community.

L ooking at our moderated models, presented in Table 4, adds some depth to thisinsight.® While each subgroup in the moderated
models has the same valence for the Cognitive Workout latent construct, only those for males, management, and low propensity
tosharearesignificant. Thismeansthat for females, staff, and those with ahigh propensity to share, the Cognitive Workout latent
construct isnot an important predictor of information supply. Put another way, staff, for instance, arelesslikely to be concerned
about the complexity of adocument up for supply. This might be because staff are morelikely to work on less complex matters,
and so just don’t have complex documents available to them to supply. 1t might also be that staff members appreciate that less
complex matters are worthy of sharing. With their less limited work experience, having documents that support the more
mundane aspects of work and hel p them compl ete more simpletasksislikely to be of morevaluetothem. Asaresult, complexity
islessof aconsideration. Our result may also echo the findings of Jarvenpaa and Staples (2001), who found that women attach
more property rights to the organization than men, as do lower organizational levels. Thisimplies that these groups are more
likely to supply information irrespective of the cognitive workout benefits, as we find here.

That information supply enhances ones own self-esteem has been shown in the literature as afactor benefiting such supply (e.g.,
Constant et al. 1994; Constant et al. 1996; Goodman and Darr 1998), particularly in the software development community
(Lakhani and VVon Hippel 2000). In this present research, our Positive Affect latent construct comprises two questions designed
to capture this concept. Our model, however, shows that Positive Affect is expressed as a cost, not a benefit. If a particular
document made arespondent feel good about theway they solved problems, and hel ped them feel respected, then our resultsmean
that this document was less likely to be supplied.

To explorethisapparent anomaly, welook first at the two questions making up the Positive Affect construct and theway different
respondentsanswered them. Table 3 showsthe mean valuesfor (1) respondentswho have supplied adocument and are answering
the question for a document they have supplied, (2) respondents who have supplied a document and are answering the question
for adocument they have not supplied, and (3) respondents who have not supplied a document and are therefore answering the
question for adocument they have not supplied.

5Given the size of the advertising industry worldwide, we have some sensethat it does. What is not clear is how non-advertising information
such as proposal, reports, presentations, and the like actually influence users of information.

See Teo et al. (2003), who also use base model path valences and path significances to show the effects of moderating variables.
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Table 3. Mean Value of Responses from the Different Types of Respondentson the
Two Positive Affect Latent Construct Questions

Question addressed | Thisparticular document makes me

feel good about theway | solve

| enjoy earning respect and this
document helps me fed

Respondent Type problems respected

(1) Document suppliers responding on a 4.03 4.03
document actually supplied

(2) Document suppliers responding on a 451 4.03
document not supplied

(3) Respondents who have not supplied a 4.47 4.06

document responding on a document
not supplied

T-tests show that on the question “I enjoy earning respect and this document helps me feel respected” there are no significant
differences between respondent types 1, 2, or 3. For the question “ This particular document makes me feel good about the way
| solve problems,” when we look at document suppliers (respondent types 1 and 2) the mean responses are statistically different
(e = 0.05). When we look at how respondents answer this question for a document that they have not contributed (respondent
types 2 and 3), the mean responses are not statistically different (« = 0.05).

It seems, therefore, that our respondents consider supplied and non-supplied documents differently when it comes to whether or
not that document makes them feel good about the way they solve problems. They feel less good about the way they solve
problems when the document is supplied. It is possible thisis because supplied documents have to be cleansed and tidied up
before being submitted (one of our costs) which makesthem more generic and lessinteresting. \When we examined the Cognitive
Workout factor, we saw that supplied documents are likely to be more specific to a problem or idea than those not supplied. It
ispossible that the need to be specific makes the document less valued in the eyes of the supplier. Left for futureresearchisan
exploration of why the differences we have found here actually arise.

Thefinal latent construct in our model of information supply was Other Costs. This capturesthe concept of evaluation apprehen-
sion (the phenomenon whereby individual s withhold their questions for fear that others may not approve; Gallupe et a. 1992)
as well as asking whether the document stands alone without further explanation. Table 4 shows the mean values for
(2) respondentswho have supplied adocument, and are answering the question for adocument they have supplied, (2) respondents
who have supplied adocument, and are answering the question for adocument they have not supplied, and (3) respondents who
have not supplied a document, and are therefore answering the question for a document they have not supplied.

Table4. Mean Value of Responses from the Different Types of Respondents
on the Two Other Costs Factor Questions

Question addressed

| worried about what others might
think of mewhen | contributed this

This document stands alone, and
doesn’t need further explanation

document responding on a document not
supplied

Respondent Type particular document (rever se coded)

(1) Document suppliers responding on a 2.13 2.74
document actually supplied

(2) Document suppliers responding on a 255 331
document not supplied

(3) Respondents who have not supplied a 2.96 3.93
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Table 4 shows that document suppliers (respondent types 1 and 2) feel greater evaluation apprehension (t-test, o = 0.05) for a
document they have not supplied as compared to one they have, as would be expected—it has not gone through the processes
necessary to get it ready for othersto read it. Document non-suppliersfeel greater eval uation than suppliers (t-test, o = 0.05). We
can only speculate that thisis part of the reason these respondents have not supplied, and suggest that thisis an avenuefor future
research. A similar pattern emerges for the second question. The less a document stands on its own, the less likely it will be
supplied.

Conclusion

This research hasimplications for users and designers of ITOMS. For users, the main story emerging is essential one of caveat
emptor—the buyer must beware, or in our case, the user must beware. They must be aware of the possibility that suppliers are
considering personal benefits of being able to influence others when they supply information. The majority of previous research
inthisfield has considered that the lack of away for asupplier to receivereciprocity for such supply isaproblem. We have shown
that suppliers actually believe that they can get something back from supplying information, even when the user is unknown.

For ITOM Sdesigners, webelievethat different designsmay impact theinformation supply factorsin different ways. Forinstance,
Goodman and Darr (1998) examined an I TOM S that had specialists mediating the supply. We think that thisimpacts the Time
construct directly. Indeed, Goodman and Darr describe that as part of the process of information supply these mediating
specialists often asked questions of the suppliersto clarify issues. Clearly thisincreasesthe time costs of supply. Such adesign
also likely impacts the ability of a supplier to exert influence. With specialists sitting between the supplier and the user of
information, they can filter out, tone down, or perhaps even enhance any influence attempts that the supplier had in mind.
Okamuraet a. (1995) report on essentially this occurring in a computer conferencing system.

This study hasits limitations. A primary issue is that in examining documents not supplied, we looked only at a respondent’s
intentions to not supply. That these reflect factors impacting actual non-supply is not known. This study isalso limited to one
organization, and the ITOMSin useisvery basicinitsfunctionality. Our goal in this paper was not to consider specific features
of theITOMS, but rather to consider the factorsimpacting information supply through an ITOMS. The apparent richness of our
model initsability to account for asubstantial proportion of the variancein information supply suggests that we have succeeded
in identifying several of the factorsin play. That other factors might also enter the model if the ITOMS is of a substantially
different design or present in adifferent context can only be explored by conducting research on such ITOMS. Nonetheless, we
believe that the model of information supply presented here and the techniques used to analyze our data are a valuable
contribution. Prior studies have considered, sometimes only tangentially, al of the factors present in our study. This paper
contributes in that it brings together al of these factorsin one, relatively parsimonious, model of information supply.
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