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EXPLORING CONTRIBUTIONS OF PUBLIC RESOURCES IN SOCIAL
BOOKMARKING SYSTEMS
Abstract
Our study examines whether users’ contributions of public resources to social bookmarking sites
are circumstantial (a side effect of bookmarking for oneself), or motivational (intentional
bookmarking for others). We develop a research model based on these two explanations and test
it using survey data from users of two bookmarking sites. Our results suggest that public
contributions are mainly driven by intentional bookmarking of resources for other users. In
addition, we found that users deliberately bookmark resources for others when they believe that
their bookmarks are valuable to other users and when they perceive that other users are
contributing as well.
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EXPLORING CONTRIBUTIONS OF PUBLIC RESOURCES IN SOCIAL
BOOKMARKING SYSTEMS
INTRODUCTION
The first decade of the twenty-first century has witnessed the emergence of Web 2.0 [35],
a form of social computing which engages consumers at the grassroots level in systems that
necessitate creative, collaborative or information sharing tasks. Web 2.0 encompasses social
bookmarking (or folksonomies), blogging, wikis and online social networking among others. The
popularity of social computing systems is raising numerous research questions including how
such systems are formed, what are the motivations behind user participation and whether they
are stable in the long-run [38]. We concentrate in this study on exploring user contribution in the
context of social bookmarking systems.
Typical social bookmarking systems, such as Del.icio.us, Furl, Spurl, Simpy and
Ma.gnolia, allow individual users to catalogue and index various webpage URLs using
individually selected keywords known as tags. The bookmark collection is stored online for easy
access from any computer and the tags make the collection searchable based on the users’
classification efforts. While the bookmarks are publicly available to all users by default, many
bookmarking systems give users the option to keep some or all of the resources private. The
aggregation of publicly available bookmarked resources generates a social network effect. By
allowing users to search the common pool of public bookmarks, positive externalities and public
value are created [32, 15]. However, the ad-hoc and uncontrolled nature of this grassroots
bookmarking process of online resources can pose significant sustainability challenges for social
bookmarking systems [17].
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Recent empirical evidence suggests that users participate and contribute to various types
of online communities ranging from posting opinions for discussion groups [38], helping with
software [26], posting ratings for collaborative recommendations [36], sharing digital files on
peer-to-peer networks [51] and developing code for open source software projects [21, 47],
despite the opportunity to free-ride on others’ contributions. These are key findings, as all of
these systems require public contributions from their members for their sustainability [4].
In social bookmarking systems, contribution to the public pool of bookmarks is either
circumstantial or motivational. Circumstantial contribution takes place when a user bookmarks
resources for his/her personal use but unintentionally makes these bookmarks public. If
bookmarks are public by default, whenever users are unaware of the private bookmarking option
or are unwilling to take the extra step of designating bookmarks as private, personal
bookmarking automatically feeds into the public pool. Circumstantial public contribution is
therefore a by-product of bookmarking for one’s own benefit. Motivational contribution on the
other hand occurs whenever a user intentionally bookmarks resources that are of no interest to
him for the benefit of the bookmarking community.
In this study, we aim to understand the nature of user contributions in social bookmarking
systems. We develop a research model combining the circumstantial and motivational
approaches to user participation and report the results of a field study where we surveyed actual
users of two popular bookmarking sites. In addition to its relevance to practitioners, our research
adds to the literature on online communities by highlighting the difference in contribution
mechanism between the users of social bookmarking systems and those of other online
communities.
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In the next section, we review the literature and develop the hypotheses and the research
model with the variables of interest. We follow that with the description of the research
methodology. Then, we present the data analysis and a discussion of our results. We conclude
with the implications, contributions and future research directions.
BENEFITS AND CHALLENGES OF SOCIAL BOOKMARKING SYSTEMS
Bookmarking systems allow users to describe and organize content using individually
selected keywords known as tags. The tags are considered metadata or data used to describe
other data [49]. Tags are used by online repositories to collocate related information resources
according to user categorizations [31]. Unlike formal taxonomies and classification schemes
created by professionals, each tag is independent and in and of itself informative of the content
of the resource it tags [15]. To distinguish this personal classification effort from more traditional
taxonomies created by professionals, some authors use the term “folksonomy,” a combination of
“folk” and “taxonomy” [31, 57]. Bookmarking and tagging online resources is more similar to
the natural human process of categorization because it allows the free association of tags and
resources without the restriction of formal structures [22]. Therefore, this user-driven
classification process takes much less time and effort than traditional hierarchical methods [45]
or newer methods for generating Web taxonomies [8].
At the individual level, user-assigned tags can be highly useful for personal recall [45].
In a situation of information abundance, such as the web, assuring one’s ability to find an
important resource in the future is a clear benefit which far outweighs the low cost in terms of
time and effort associated with bookmarking. For people using different computers and/or for
those whose amount of saved bookmarks is large, the typical mechanism for storing bookmarks
locally using their web browser has limitations. In contrast, online bookmarking systems enable
5

them to access their bookmarks from any computer connected online. In addition, the ability to
tag those bookmarks with user defined tags allows easier retrieval by searching the tags instead
of manually inspecting all bookmarks.
From a user’s perspective, searching with tags is functionally equivalent to performing
typical keyword searches in a search engine, with the only difference being that the tags are
assigned by the users themselves [15]. Bookmarking systems also provide unique benefits over
traditional search engines. For example, tags can be thought of as indicators of user awareness of
– and potential interest in – a given resource. The result can be allocation of attention, which
allows individuals to capitalize on the associations made by others who have assigned a similar
tag to other resources [32]. This serendipity (or the pleasant discovery of the unexpected) effect,
when users find collocated resources sharing the same tag, is a significant collective benefit of a
bookmarking community [45].
For example, a group of diverse users may be independently bookmarking online
resources on linguistics using the tags “linguistics,” “language,” and so on. As they search the
collective pool of resources using those tags, not only can they discover new resources that other
users may have bookmarked, they can also discover the other users themselves and in that way
form a group of members interested in the topic of linguistics. In a shared bookmarking system,
the very act of finding resources classified by other users with a specific tag may yield more
valuable information than a hit provided by a traditional search engine because of the unique
human ability to make associations between the content and the tag. While search engine agents
can work much faster than humans, they are unable to detect semantic differences or other
nuances in the information resources that they index. For example, humans can easily identify
and tag photographs, a task that is virtually impossible for software agents.
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According to the theory of critical mass, a community or social network is sustainable
only when it reaches a critical mass of members or resources [4, 29]. This is also true for
bookmarking sites, where if only few individuals bookmark resources for others, it may not be
sufficient for making enough resources available to the community. The theory of critical mass
further suggests that a community will be favored by heterogeneity of interests [29]. In other
words, the joint action of individual users with varied backgrounds, resources and interests will
bring to the attention of the community more online sources than a homogeneous group of
participants bookmarking the same sources. Like other “public virtual spaces” [24],
bookmarking systems allow a potentially wide range of individuals to participate and contribute
thereby increasing the heterogeneity of users and the variety of resources made available to the
community. Since bookmarking systems are free to join and use, and the marginal cost in time
and effort of contributing an additional public bookmark is relatively low, it would seem that
achieving critical mass of users and resources to ensure their success is easy. However, the
challenge of attracting and maintaining a large enough user population that is actively
contributing to the site’s pool of public bookmarked resources remains significant.
RESEARCH MODEL AND HYPOTHESES
Contributing to the public pool of bookmarked resources can create a social dilemma or a
public good problem. According to economic theory [48], public goods are defined by two key
characteristics: (1) non-rivalry, whereby individual consumption does not limit the availability of
the good to everyone else [43] and (2) non-excludability, whereby people cannot be prevented
from enjoying the good even if they have not contributed to its production [29, 42, 13]. Since
those who do not share in the production of a public good cannot be prevented from consuming
it, the theory of rational choice short-term maximization behavior predicts that users will tend to
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free-ride [34]. Social bookmarking communities rely on privately produced bookmarks for
public consumption. Due to their infinite nature, the simultaneous consumption of public
bookmarks by a large number of individuals does not reduce the amount available to anyone
else. Furthermore, unless designated as private, public bookmarks are non-excludable and hence
available to all users of the system, regardless of their individual level of contribution. Social
bookmarking systems may therefore fall prey to free riding behavior, which leads to under
production of bookmarked resources, hence preventing the systems from reaching the critical
mass of users and resources that would ensure their survival. A wealth of empirical research and
public good experiments however prove that even though free-riding behavior is inevitable,
contribution to the production of a public good is higher than theoretically predicted [37].
Our exploration of the nature of contribution to a public good in the context of social
bookmarking systems is based on the private-collective model [52] of information sharing,
which combines elements of both the private investment and the collective action models. The
private-collective model of information sharing posits that contribution to a public repository of
information retains a significant private component. Shared information therefore constitutes an
impure public good, or a hybrid good. The main tenets of the private-collective model are that
(1) sharing information does not necessarily lead to a loss of private benefit to the sharer, and/or
(2) when contributing to the pool of public information, sharers obtain benefits that are not
available to free-riders. In the context of social bookmarking, the absence of loss of private
benefits stimulates circumstantial contribution, while social rewards not available to free-riders
encourage motivational contribution. Our research model (Figure 1) combines both
circumstantial and motivational contributions to the pool of public bookmarks and we use
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empirical data to test which path is supported. We also test the social rewards that may accrue to
motivational contributors.
The first path leading to a sustainable social bookmarking system indicates that
individual contributions to the public pool of bookmarked resources are not intentional, but
rather circumstantial and the byproducts of bookmarking for personal use. As Kollock [25]
explains “while it may be the case that many people spend time and effort producing goods they
intend to contribute to the group, another path to the production of public goods is as a simple
side-effect of private behavior.” In most bookmarking systems, since the default is to bookmark
resources publicly, bookmarking for personal use unintentionally feeds into the pool of public
bookmarks. This spillover is automatic, unless the user chooses to restrict accessibility to his/her
personal bookmarks. Since keeping bookmarks public generally does not decrease the private
benefit that users derives from them, the users do not have the incentive to make the bookmarks
private except when they point to information that is valuable only if it is not widely
disseminated. Furthermore, since public bookmarks are only associated with the username of
their contributors and not their real name, there is diminished risk of loss of privacy, even when
the bookmarks are of a controversial nature. Consequently, we expect that higher levels of
production of bookmarked resources for personal use would produce a spillover effect where
participants contribute at least some of these bookmarks and their tags to the common pool.
Therefore, we hypothesize that:
H1: Bookmarking for self is positively related to the individual level of public
contribution.
The second path leading to a sustainable social bookmarking system suggests that users
intentionally contribute for others by creating public bookmarks that they have no interest in.
9

This is for example the case of bookmarking a website that a user already knows by heart and
does not need to enter into the system for future personal recall. It would seem at first glance that
users are contributing to the common pool of bookmarks without any benefits to themselves, and
maybe even incurring costs by devoting additional time for bookmarking solely for others.
However, motivational contributors derive social benefits that are not available to free-riders.
These social benefits include positive feelings of solidarity, fairness and altruism [53]. Thus, we
hypothesize:
H2: Bookmarking for others is positively related to the individual level of public
contribution

In order to understand the positive feelings that drive motivational contribution of public
bookmarks, we resort to social exchange theory and assume that people treat information sharing
like other exchanges that are influenced by their social context [3, 9]. Social exchanges of
information are similar to economic exchanges because there is an expectation of some future
return for sharing. However, unlike economic exchanges, there is no clear understanding of the
exact nature of future returns which are expected to materialize when other people share their
own information [9, 23].
According to social exchange theory, individuals have a sense of obligation and believe
that they should reciprocate the contribution offered by others [25]. For the most part, social
exchange theory predicates a direct model in which A helps B and in return B helps A [55]. In
online bookmarking communities, however, this kind of reciprocity follows a ‘generalized’
pattern [11]. In other words, reciprocity may come from others and not necessarily from the
original beneficiaries of the information. Reciprocity mechanisms can also be activated when
10

individuals personally benefit from the use of public information, and thus decide to contribute
to the common repository because of a duty to reciprocate [25]. Therefore, we expect that in a
bookmarking community, users who feel that they have benefited from using some other users’
input may elect to bookmark resources for the benefit of all others.
H3: Perceived use of bookmarks contributed by others is positively related to
bookmarking for others

Since in bookmarking communities reciprocity is generalized rather than personalized, it
is also possible that individual contributions to the public pool are motivated by a sense of
fairness to the community of users. Constant et al.’s [9] extension of social exchange theory
suggests that the context regulates information exchange by causing people to consider the longterm impact of their actions. This concern for the future leads people to rise above their own selfinterests and exhibit pro-social behaviors aimed at maintaining the well-being of the community
[23]. In this view, the decision to share information with others arises from a sense of public duty
and concern for the community [25, 55]. This kind of contextual influence in technology use has
also been documented in other types of computer-mediated settings [50]. Some users may also
be conditional cooperators, contributing public bookmarks only when they perceive that others
are contributing public bookmarks as well [37]. Therefore, we believe that in bookmarking
systems, individuals may contribute to the supply of public goods because they perceive that
other users are doing the same.
H4: Perceived contribution of bookmarks by others is positively related to bookmarking
for others
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In addition to contextual influences, a user’s decision to contribute to the supply of public
goods may arise out of pure altruism, in which people contribute to the public good out of a
sense of unselfishness [25]. People may also contribute for impure altruistic motives, because the
act of giving when bookmarking resources for others provides a “warm glow” feeling of being a
good person [1], or because contributing for others makes the contributor “look good” by
providing a positive reputation effect [28, 56]. In addition, a person who is an expert in a given
field and believes s/he is the only source of the information may be more willing to share it [41].
Therefore, we hypothesize:
H5: Perceived value of own bookmarks for others is positively related to bookmarking
for others

The complete research model can be seen in Figure 1.
<------------------------------------ Insert Figure 1 here ----------------------------------------->
METHODOLOGY
In order to test our model, we conducted a survey-based field study of existing users of
two popular bookmarking websites. The two sites allow users to bookmark web pages and tag
them with keywords of their choice. The default option for tagged bookmarks is that they are
public but users also have the option of making these bookmarks private. The two sites are
similar in terms of focus (they are both general) as well as reach (based on their Alexa statistics).
We selected two sites that are of similar focus and reach in order to have a more cohesive
sample. We contacted the owners of the two websites and asked for their permission and help in
recruiting users from their sites to take our survey. The sites advertised the online survey through
emailed newsletters to the users and a link on either the home page of the site itself or the site
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owner’s blog. The survey was tailored for each site so that the questions referred to the site by
name. No incentives were offered to the respondents for completing the survey.
The survey consisted of scales adapted from prior literature as well as some new scales
developed specifically for this research. We measured perceived value of bookmarks with the
perceived relevance scale adapted from [27]. We created new scales measuring the extent to
which users created bookmarks for themselves or created bookmarks specifically for others, and
new scales measuring their perceptions of whether other users contributed to the system and their
own use of others’ bookmarks. All were seven-point Likert scales. Before the study was run, we
refined the new scales using a traditional sorting exercise with the assistance of judges [33]. We
also measured each user’s contribution of public bookmarks by asking them to tell us the
percentage of bookmarks that they kept publicly available on a scale from 0% to 100% in 10%
increments. Finally, we collected various demographics and asked users to tell us how long they
had been members of the specific bookmarking system and how often they used it. All the scale
items can be seen in Table 2.
RESULTS
The survey was available online through a commercial web hosting service and from the
381 users who accepted the invitation to complete the survey, we obtained a sample of 94
complete and usable responses (25% response rate). There were 66 responses from users of
bookmarking system A and 28 from users from bookmarking system B. We ran an ANOVA on
all demographic variables (age, gender, education, and income) as well as system membership
length, frequency of system use, and percentage of bookmarks made public between the users of
the two systems that completed the survey. Since none of them were significantly different, we
were able to use the entire sample of 94 in testing our model.
13

As seen in Table 1 our sample is almost 77% male, with just over 69% in the age range of
26-45, over 88% having at least some college education, and an evenly distributed income.
These characteristics are consistent with the demographics of people who engage in
bookmarking reported by the Pew Internet and American Life Project [40]. Regarding frequency
of usage, over 76% of the respondents to our survey had been users of the bookmarking systems
for over a month, over 62% of them use the system at least once a day, and over 78% of
respondents reported that at least 80% of their bookmarks were kept public.
<------------------------------------ Insert Table 1 here ----------------------------------------->
We used Partial Least Squares (PLS) with PLS-Graph v. 3.0 with the bootstrapping
resampling procedure to test our model [5]. PLS requires a sample size of at least 10 times the
largest number of formative indicators or structural paths directed at a construct in the path
model [6]. In our case, the highest number of structural paths directed at a construct is three,
which are pointing to bookmarking for others. Therefore, the minimum sample size is 30 (3*10),
well below our sample size of 94.
We performed a confirmatory factor analysis according to the procedure outlined in [7,
18]. Using PLS-Graph v. 3.0, we tested the model with no relationships specified between the
constructs. Using the resulting item-construct loadings, we computed single factor scores for all
the constructs. Table 2 shows a correlation analysis between the single factor score constructs
and all the original scale items. Since all constructs correlate highest with their reflective
indicators, we were able to confirm convergent validity.
<-------------------------------- Insert Table 2 here -------------------------------->
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To test for discriminant validity, we ran a correlation analysis between the latent
constructs, shown in Table 3 along with composite reliability (CR) and the square root of the
average variance extracted (AVE) for each construct. CR values are well above the
recommended 0.70, indicating good construct reliability. For good discriminant validity, the
square root of AVE of a construct should be larger than that construct’s correlations with the
other constructs [7, 18]. This is true for all correlations in Table 3. Finally, the composite
reliability values for the constructs, shown in the leftmost column of Table 3, are all above the
recommended value of 0.70, suggesting good internal consistency for all of them [12].
Finally, we tested whether our data suffered from common method variance using
Harmon’s single factor test [20]. We ran a principal components analysis on all the scale items.
No single factor accounted for the majority of variance, indicating that common method variance
was not significant in our data.
<-------------------------------- Insert Table 3 here -------------------------------->
We then tested the full structural model with PLS-Graph v. 3.0. The results of the model
analysis are presented in Figure 2. The coefficient between creating bookmarks for self and
public bookmark contributions was not significant, providing no support for the circumstantial
contribution hypothesis (H1). In contrast, the coefficient between bookmarking for others and
public bookmarks contribution is significant with a value of 0.283 (p<0.01). This indicates that
motivational contribution (H2) is supported. The coefficient between use of others’ bookmarks
and creating bookmarks for others was not significant indicating that the reciprocity hypothesis
(H3) was not supported. However, the coefficient between perceived contribution by others and
creating bookmarks for others was significant with a value of 0.161 (p<.05). This provides
support for the contextual influence hypothesis (H4). Also, the coefficient between value of own
15

bookmarks to others and creating bookmarks for others was significant and very large, with a
value of 0.593 (p<0.001). This strongly supports H5. A summary of the hypotheses and findings
is provided in Table 4.
<------------------------------- Insert Figure 2 and Table 4 here ------------------------------->
DISCUSSION
In our study, we have investigated the mechanisms explaining users’ contributions to the
public pool of resources in bookmarking systems. Specifically, we have proposed a privatecollective model with two explanations for why users contribute bookmarks for public use. The
first explanation is circumstantial contribution of public bookmarks where contribution is not
intentional but is the byproduct of bookmarking resources for personal use. The second
explanation is motivational contribution where adding to the common pool of bookmarks is the
product of deliberate and voluntary bookmarking of resources specifically intended for other
users. We conducted a survey of actual users of two popular bookmarking systems and found
that only the second explanation was supported.
In other words, when comparing spillover of private bookmarking with intentional
bookmarking for others as the source of public contributions, we found that only the latter is
significant. Although circumstantial contributions are insignificant, we can not conclude that
users of social bookmarking sites are not contributing resources for themselves, as this is the
primary purpose of bookmarking sites (i.e. to allow people to store and classify their own
bookmarks). It is possible that a large number of users are contributing for themselves and
keeping their contributions private or contributing them to the public pool but not in large
numbers. Our results indicate that public contributions mostly originate from the intentional
provision of tagged bookmarks for other users.
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We also found that bookmarking resources specifically for other users was not driven by
generalized reciprocity, but is determined by two other factors. The first one is the contextual
influence of the site: the more a conditional cooperator perceives that others contribute public
bookmarks to the community, the more likely he is to bookmark resources specifically for other
users. The second factor is a user’s belief that he has resources that are valuable to others.
Consequently, users evaluate their potential contributions for others before they make them
publicly available. The nature of the content (or topic of the tagged resource) is likely to play an
important role in the assessment of whether that resource is valuable for others. Accordingly, a
web resource deemed potentially important or helpful for others is more likely to be contributed
to the public pool than another resource whose significance or value is more personal.
The combination of these two factors for bookmarking for others (contextual influence
and value of resources) has important implications for the sustainability of social bookmarking
sites. If contribution to the public pool of bookmarks was due solely to conditional cooperation,
the social aspect of bookmarking systems may not survive in the long run. In fact whenever
conditional cooperators are disappointed by what others contribute, they start reducing their own
involvement, which in turn discourages other conditional cooperators. This creates a downward
cascade [37] which may lead to the eventual demise of social bookmarking. In that respect, the
presence of individuals who contribute to the public pool of bookmarks because they believe that
they have something valuable to share, regardless of the level of contribution of others,
encourages conditional cooperators to continue adding to the pool of public bookmarks, hence
promoting the sustainability of social bookmarking systems.
Implications for Theory and Research
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Based on the theoretical approach of private-collective sharing of information, we tested
two explanations of user contribution in the context of social bookmarking systems. Our results
suggest that the level of contribution of bookmarked resources for others does not appear to be
simply a side-effect of the creation of personal bookmarks, but a significant predictor is actually
the intentional and voluntary bookmarking of resources specifically for other users.
Unlike other types of online communities, such as communities of practice, where
generalized reciprocity has been shown to be a dominant force for user contribution [55], we
found that bookmarking system users deliberately weighed the importance of their contribution,
and only when that importance was significant did they intentionally bookmark resources for
others. In addition, we found that contextual influence was a significant predictor of contributing
bookmarks for others. In other words, users may have also bookmarked resources for other users
simply because they believed that other users were doing the same (regardless of whether they
benefited from the other users’ contributions or not).
More research is needed to investigate why users create public bookmarked resources for
other users when they believe their bookmarks are valuable to those users. The significance of
the contextual influence in the model may signal the existence of a shared social norm that states
that a user must contribute to the pool of public resources if others are doing the same. This
would mean that users are using a different type of mechanism which is not necessarily based on
their use of resources contributed by others. Other possible reasons include goodwill and pure
altruism, the warm glow effect of personal emotional satisfaction when doing something good
[1], the desire to signal one’s wealth of knowledge in a specific subject [14] or to enhance one’s
reputation [28, 56].
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Our theoretical model and results also highlight the difference in the nature and
contribution mechanisms of online social networks. We can in fact now separate social
computing systems into two broad categories. The first category of social computing systems
includes systems that do not incorporate the circumstantial component and rely only on the
motivational component for contribution to the shared pool of resources. Examples of systems
belonging to this category are peer-to-peer networks, online recommendation or help and
assistance systems. Since in no instances do users directly gain from sharing digital files [16] and
posting helpful tips or comments, and since the marginal cost in bandwidth of sharing digital
files and in time and effort of writing helpful passages may be significant, such systems have a
critical free-rider problem. It is therefore important for this first category of systems to devise a
structure that directly rewards contributors, especially if the marginal cost of contribution is high.
This is already becoming evident for example in the second generation of peer-to-peer music and
video sharing systems where users who contribute the most get the fastest download rate.
The second category of social computing systems encompasses structures that include
both the circumstantial and motivational components of contribution to a public repository of
information. Developing code for open source projects [21, 47], social bookmarking and wikis
[43] belong to this second category. Circumstantial contribution is present whenever a software
developer writes code for use personally or at his/her organization, or a researcher studies a
particular topic, but chooses to make the code or the results of the study freely available to the
public. Motivational contribution in contrast takes place when a software developer volunteers
for the writing and debugging of open source software that he has no direct use for or when a
person edits public wiki entries to supplement the text or correct any errors.
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A possible difference, however, between open source software and wikis on one hand
and social bookmarking on the other, is the fact that bookmarking existing resources such as
URLs is a much lower marginal cost activity than providing original code or research in opensource or wiki communities. Another possible difference is that the marginal benefits of writing
open source code and editing entries on wiki sites are higher than those of contributing a tagged
public bookmark. In fact, open source developers and wiki editors select the modules or topics
that interest them the most when publicly contributing [2], even if the marginal cost of that
contribution is high. Their sense of enjoyment and learning and potential reputation effects while
contributing to the public repository of information may therefore be higher than those obtained
when bookmarking URLs. Only additional research can show whether the magnitude of
marginal costs and benefits of contribution to others affects the underlying motives of
contributors. Social bookmarking systems further stand out from open source software
development and wikis in that they may exist solely as private tools for storing and organizing
personal resources, with bookmarks constituting a private good, without any communal or social
benefits. Contributing to the public pool of bookmarked resources is therefore entirely optional
both for the users and for the continued existence of the bookmarking system. Social
bookmarking systems also differ from open source in that contributors are anonymous and do not
share the strong ties prevalent in the open source community. In fact, users of social
bookmarking interact with the system only, rather than interacting with other users through the
system [39]. Social bookmarking systems are therefore impersonal repositories of information
and do not rely on interpersonal interaction, communication and coordination that normally
facilitate contribution to open-source projects [30]

20

Our findings also have important implications for understanding knowledge creation and
sharing in networked environments. While much research has focused on rational utility-based
models to explain the creation, sustainability, and growth of knowledge sharing networks, our
results indicate that there may be a need for a deeper understanding of the psychological drivers
of information sharing. Users may contribute to the information pool simply because they
believe that it is what everyone else is doing (i.e. acting out of a sense of fairness or compliance
with social norms). It is also possible that individuals who possess valuable information/content
are more likely to share it in order to help others. In this case, further research should examine
why people exhibit pro-social behaviors in impersonal repositories such as bookmarking systems
where social cues are absent. Future research can also test whether these motivations also apply
to knowledge sharing networks within an organizational context.
Implications for practice
For administrators and owners of bookmarking sites, our study is also valuable. Our
findings suggest that allowing users to create private bookmarked resources does not lead to the
collapse of the social bookmarking network, as users would still contribute to the public pool of
tags. We also recommend enabling users to organize themselves in public (open) groups around
specific tags or topics by equipping the system with communication functionality. This would
increase trust between group members and foster the development of social norms that
encourage public contribution [36] and would also guide users to contribute bookmarks that are
more valuable to their group members. In fact, allowing communication between users (through
posting feedback for example), is a main factor that enables members of an online community
group to understand the needs of other members and hence incites them to contribute to the
public pool of resources [25].
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In addition, it may be important to both encourage users to contribute bookmarked
resources and make the system transparent enough for a user to be able to see the level of other
users’ contributions. According to our results, in such a system, as users perceive the level of
contributions of others, they may be more inclined to contribute to the public pool of resources.
Limitations
Our findings must be interpreted in light of the study’s limitations. First, our respondents
were recruited from two popular bookmarking websites and the results may not be generalizable
to other contexts lacking the private option for bookmarking or any other types of social
networks. Second, since the data comes from a cross-sectional survey, as opposed to a
longitudinal study, the causal relations posited in the model and substantiated with our statistical
analyses can only be inferred based on our theoretical analysis. Third, the size of our sample,
while theoretically appropriate for analyzing our model with PLS, may have prevented us from
detecting other significant relationships. Fourth, it is possible that due to its voluntary nature, our
survey attracted mostly users who intentionally contribute bookmarks for others, while other
self-interested users were not well represented in the pool of respondents. Notwithstanding these
limitations, the main strength of our study is that by gathering data from real users of actual
bookmarking sites, we are able to investigate the mechanisms of contribution for others.
CONCLUSION
Bookmarking systems are one of many different types of social computing applications
that exist in an online networked environment. While there has been a lot of excitement about
them in the mainstream press, little academic research has been devoted to explain how they
work and grow. Our study showed that even when allowed the option to bookmark privately,
users of bookmarking systems still contribute public resources to these systems ensuring their

22

sustainability and growth. Our results indicate that users are indeed valuable members of the
community who contribute relevant resources for public use. These are very encouraging signs
for the growth of not only bookmarking systems, but other online social networks as well, such
as wikis and community blogs. We hope that future research will continue to enhance our
understanding of the ways that networked environments and online social communities
successfully interact.
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Figure 1: Research Model
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Figure 2: PLS Test of Research Model
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Table 1: Demographics
VARIABLE
Age
Under 18
18-25
26-35
36-45
46-55
Over 55

FREQUENCY (%)
2 (2.1%)
16 (17%)
36 (38.3%)
29 (30.9%)
8 (8.5%)
3 (3.2%)

Education
High School or Equivalent
Vocational/Technical School (2 yr)
Some College or University
Bachelor’s Degree (4 year)
Master’s Degree
Professional Degree (MD, JD, etc.)
Doctoral Degree
Other
Rather not say

5 (5.3%)
1 (1.1%)
19 (20.2%)
29 (30.9%)
24 (25.5%)
3 (3.2%)
8 (8.5%)
1 (1.1%)
4 (4.3%)

Membership
A week or less
A month or less
Three months or less
Six months or less
Nine months or less
A year or less
Over a year

12 (12.8%)
10 (10.6%)
30 (31.9%)
16 (17%)
10 (10.6%)
6 (6.4%)
10 (10.6%)

VARIABLE
Gender
Male
Female

FREQUENCY (%)
72 (76.6%)
22 (23.4%)

Household Income
Under $10,000
$10,000-$19,999
$20,000-$29,999
$30,000-$39,999
$40,000-$49,999
$50,000-$74,999
$75,000-$99,999
Over $100,000
Rather not say

12 (12.8%)
3 (3.2%)
6 (6.4%)
12 (12.8%)
12 (12.8%)
14 (14.9%)
8 (8.5%)
7 (7.4%)
20 (21.3%)

Frequency of use
Rarely
About once a month
About once a week
2-3 times a week
About once a day
Multiple times a day

6 (6.4%)
4 (4.3%)
9 (9.6%)
16 (17%)
15 (16%)
44 (46.8%)

29

Bookmarking for self
I create tags for websites because I want to be able to find those websites later if I need to
I create tags for websites that I need to have in my list of bookmarks
I create tags for websites because I will not be able to remember how to find those websites
Bookmarking for others
I create public tags for websites because I think other users will find those websites useful
I create public tags for websites because I think those websites should be discovered by other users
I create public tags for websites because I think those websites should be included in Site A
I create public tags for websites so that other users will be able to find those websites
Perceived value of own tags to others
My public tags are useful for other users' tasks
My public tags are appropriate for other users' tasks
I create public tags that are applicable to other users' tasks
Perceived contribution by others
Users of Site A contribute public tags to the site
Users of Site A share their tags on the site
Users of Site A add public tagged bookmarks to the site
Perceived use of others’ tags
I frequently use other users' public tags to find information on Site A
I rarely use public tags from other users of Site A (reversed)
I frequently find websites I need through the use of other users' public tags on Site A

Table 2: Factor analysis for all constructs and their items

0.288
0.120
0.344

-0.171
-0.077
-0.112

0.344
0.118
0.413

30

0.369
0.177
0.390

0.320
0.371
0.324

0.956
0.932
0.934
0.354
0.315
0.350

0.009
-0.025
0.054

0.322
0.272
0.284

0.294
0.309
0.326

0.305
0.269
0.286

0.921
0.937
0.911
0.602
0.584
0.602

-0.008
0.084
0.196

0.916
0.825
0.865

0.288
0.210
0.248
0.288

0.299
0.341
0.332
0.332

0.606
0.647
0.409
0.658

0.941
0.934
0.821
0.906
0.101
0.116
0.127
0.106

-0.143
-0.030
-0.159

0.105
0.140
-0.018

0.133
-0.015
-0.072

Perceived
use of
others’
tags

0.040
0.051
0.194

Bookmarking
for others

Perceived
contribution
by others

0.815
0.772
0.730

Bookmarking
for self

Perceived
value of
own tags
to others

Table 3: Correlations between constructs.
Bookmarking for self (1)
Bookmarking for others (2)
Perceived value of own bookmarks to others
(3)
Perceived contribution by others (4)
Perceived use of others’ bookmarks (5)
Individual level of public contribution (6)

CRa
0.817
0.946

(1)
0.775
0.117

0.902

0.945
0.958
0.903
N/Ab

0.100
0.028
-0.144
0.135

0.648
0.361
0.290
0.311

(2)

(3)

0.922
0.311
0.340
0.368

(4)

(5)

(6)

0.941
0.363
0.180

0.869
0.127

N/Ab

a

The first column is the Composite Reliability (CR) for each construct. The values in the diagonal are the squared
root of the Average Variance Extracted (AVE).
b
Individual level of public contribution was measured by asking users the percentage of their tags that they made
publicly available, using a scale from 0% to 100%, in 10% increments.

Table 4: Hypotheses and summary of findings.
Hypothesis
H1: Bookmarking for self is positively related to individual level of public
contribution.
H2: Bookmarking for others is positively related to individual level of public
contribution.
H3: Perceived use of bookmarks contributed by others is positively related to
bookmarking for others.
H4: Perceived contribution of bookmarks by others is positively related to
bookmarking for others.
H5: Perceived value of own bookmarks for others is positively related to
bookmarking for others.

Finding
Not
Supported
Supported
Not
Supported
Supported
Supported
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