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Abstract
Weblogs, or blogs are radically changing the face of communication within enterprises. While at the minimum blogs empower employees to publicly voice opinion and share expertise, collectively
they improve collaboration and enable internal business intelligence.
Though the power of blogs within organizations is well accepted,
their properties, structure and utility has not yet been formally analyzed. In this paper, we study the use of blogs within a large corporation to reveal some of the interesting characteristics. We propose new techniques to model the reach and impact of posts using
the corporate hierarchy. We discuss how such a technique can feed
into tools that identify the reach of blog posts, and the emergence of
trends and experts within an organization.

facing blogs or other communication channels.
Consequently, the market for internal blogging tools is growing
[4]. Blog publishing vendors who until now catered to a general audience are now positioning packaged products that address internal
enterprise needs. Improving the utility of such packages involves
understanding how existing tools are used within organizations and
how they can be (and are) used for internal business intelligence.
Though it is widely accepted that blogs enable the emergence of
thought leaders and experts, and the identification of popular themes
[9], it is still not clear as to what is the best away to achieve this.
These questions form the primary motivation for work reported in
this paper.
Our key contributions are:

1. Introduction
The growth of blogs has been phenomenal over the last few years.
Unlike e-mail and messaging, it offers a more open medium of communication, enabling authors (bloggers) to reach out beyond their social networks, make new connections, and form communities. Collectively, this makes the community of bloggers highly influential.
Tapping into this new channel to listen to and interact with their
customers requires new initiatives from corporations. Businesses,
both large and small, now recognize the power of blogs for engaging
with customers, developing trust around their products and services,
and improving media visibility. Most corporations are now blogging publicly, either through product bloggers, evangelists or CEOs.
However, this covers only one side of the story.
A second key aspect of blogs for business is their use within the
organization. Internal corporate (enterprise or business) blogs encompass all non-public blogs hosted within the organization on their
intranets. Employees use such blogs during the course of their daily
responsibilities, to share expertise on products and services, to voice
opinions, and to initiate discussions on issues of interest to other
employees. Blogs protect the ownership of employee ideas. Overall,
blogs are viewed as a collaboration tool enhancing productivity, and
as an enabler for business and competitive intelligence. They are
also considered as a tool for workforce journalism, an activity that
can influence an organization’s external presentation through public
∗Partial support was provided by an IBM CAS Fellowship and by
NSF awards NSF-ITR-IIS00326460 and NSF-ITR-IDM-0219649.

ICWSM’2007 Boulder, Colorado, USA

• Our study is the first to comprehensively characterize a community of blogs and the social network it materializes within
an enterprise.
• We propose new techniques to model the impact of a blog post
based on its reach in an organizational hierarchy.
• Our findings enable development of new tools and techniques
that facilitate improved utilization of blogs within organizations.
The rest of the paper is organized as follows. Section 2 briefly
describes the dataset used in this work. In section 3 we discuss the
growth of internal blogs and the use of tags. We detail the structural
properties of the network in section 4. Motivated by the characteristics of internal blogs and the context of its use, we propose a
model for evaluating reach in section 5, and discuss its utility for
internal business intelligence. Finally, before concluding the paper,
we discuss the implications of our work to internal corporate blogs
in general.

2. Analyzed Collection
This work is based on internal blogs within IBM between November 2003 and August 2006. IBM is a global technology corporation
with over 300000 employees, and 23000 registered blog users. Blogs
are published using an extended version of the Roller1 platform, an
Apache powered open source Java implementation also in use by
Sun, and other corporations.
Each blog is owned by an employee, or a group of employees, and
there are a total of around 23500 blogs. These blogs host 48500 posts
1
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Fig. 1: Geographical Distribution of bloggers in the collection as
denoted by country tags.

Fig. 2: Growth of blogs and hosted posts has been phenomenal, with
the number of hosted blogs doubling every 10 months.
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with a similar number of comments including trackbacks. Posts
carry with them a timestamp, author and tags. Tags associate content
to a folksonomy of topics as perceived by the author. The collection
of tags consists of around 7200 distinct tags. For every employee
owning a blog, information on their geographical location, and to
the position and chain in the corporate hierarchy is available. The
location-specific distribution of posts in this collection is shown in
figure 1. The distribution closely mirrors the use of blogs on the Web
[29] i.e. led by English speaking areas, but followed closely by Asia
and Europe.
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3. Nature of the Internal Blogosphere
We first discuss some of the basic characteristics of blogs, as they
relate to growth and their use within the enterprise.

3.1 Growth and Attrition of Users
The external blogosphere has been doubling every six months for
the past two years [29]. Their growth internally is not as high, but
healthy nonetheless, doubling at a little less than a year. Figure 2
shows the number of blogs and posts on a cumulative scale. The
divergence between blogs and posts shows an interesting trend on
how the blogging community is better engaging new adopters, and
encouraging them to post frequently, therefore retaining them.
To find exactly how the creation of new blogs and posts trend over
time we plotted the number of new blogs and posts per month, as
shown in figure 3. Two distinct spikes characterize this growth. The
first, early in January 2004 was around the time when internal blogs
were initiated within the organization. However, the second sharp
rise around April or May 2005 was critical to the growth of blogs for
two significant reasons, (i) the period following this is characterized
by a dramatic increase in blog posts, and (ii) number of new blogs
created every month has doubled from 500 to 1000 from before to
after, suggesting that adoption was catalyzed. It turns out that at this
time the organization officially embraced blogging as a communication medium, and formally specified its policy and guidelines for
both internal and external blogs. Evidently, having formal policies
and a top-down guidance embracing blogs is key to the adoption of
blogs by employees.
To better understand blogger adoption and attrition we computed
the retention of users at monthly intervals using the following definition:
Definition A user who posted on a specific month, is considered

0
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Fig. 3: The creation of new blogs and posts are also tied to organizations publishing formal policies, which explains the second spike.

retained if he or she reposts at least once in the following x months.
We set the value of x to 6 months. All users not retained are considered lost by attrition. Figure 4 depicts the rates of attrition and retention of users. In line with the previous trends, two distinct spikes
characterize this chart, one at the initiation of internal blogs, and the
other when blogging policies were formally released. Though not
all adopters at these spikes were retained, it did enable the somewhat
reluctant bloggers to post more frequently. Overall, the gradual rise
of the retention curve over attrition underscores improving ability of
the community to retain new adopters.

3.2 Use of Tags
Tagging is fast becoming a common way of associating keywords
(tags) to organize content. The collection of tags within a specific
system or application defines a folksonomy. If tagging is the means,
folksonomy is the result. What drives their popularity is simplicity.
Tags on blogs are no different, and their use has been rising. We
analyzed to see how tags, and the concept of folksonomy is being
adopted by internal blog authors. As shown in figure 5, close to
80% of all posts are tagged. The chart suggests that tag usage was
higher during the early phase of internal blogs. We believe this is
because the earliest of adopters were quite adept to the idea of using
tags. The addition of new bloggers, and dilution of the contribution
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Fig. 6: The number of tags used per post is increasing. The sharp
rise is attributed to an upgrade in the internal blogging that encouraged tagging, and to the addition of “bookmark-it” feature that
showed its value across folksonomies.
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Fig. 5: Use of Tags in Blog Posts has seen a gradual rise, with the
creation of new tools that show their value, and the general exposure
of users to folksonomies.

of early adopters to newly made posts explains an early reduction in
tag usage. However, as shown in the figure, the use of tags has only
grown over the last two years.
The quality of a folksonomy is directly related to properties of tags
it hosts. Only now is the concept of folksonomy quality receiving
required attention [15, 22], and forms key to understanding the utility
of tagging within an application. Specifically, when is a folksonomy
considered to be good or bad is still unanswered. We study three
attributes that have a potential bearing on quality, (i) the number of
tags per post, (ii) the distribution of usage of a specific tag across all
posts, and (iii) the distribution of usage of a specific tag across users
making these posts.
Figure 6 shows a rise in number of tags per post. This indicates
that the descriptive value of tags is improving. The sharp increase
in the number of tags per post around January 2006 is attributed to
upgrade in the blogging platform, that made adding tags easier, and
to the integration of a bookmark it feature to blog posts that automatically exported tags to an internal bookmarking tool [24]. From
an enterprise standpoint, the interoperability of tags across multiple
folksonomies encourages the use of more descriptive tags.
A specific tag provides better value to a folksonomy when used
many times. The use of a tag within a folksonomy only once does not
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Fig. 7: The distribution of tags based on their occurrence across all
posts, and by the number of authors using them.

reflect well on overall quality, though it could be useful to individual
users. Figure 7 shows the distribution of tags based on the number
of occurrences in the folksonomy. The x-axis represents the number
of times a specific tag is used, and the y-axis gives the number of
such tags, on logarithmic scales. The usage follows a power-law
distribution indicating that a small number of tags are used with a
high frequency, and a large number of them are rarely used. Such a
property of tags renders them useful for trend analysis.
A specific tag provides better value to a folksonomy when used
by multiple users. A tag being used by only one user reflects on a
very narrow scope, with utility only to the blog author. The second
plot in figure 7 represents on the x-axis the number of users using a
specific tag. More authors using the same tags reflects well on quality2 . Clearly, a subset of popular tags is used by a large number of
users. We believe the relationship between the slopes and offset of
lines that fit these plots could have useful implications on folksonomy quality. A more accurate estimation of quality of a folksonomy
requires further analysis.
Since tags are less susceptible to spam in a controlled enterprise
environment, the high use of tags presents new opportunities for
2
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trend analysis, and towards organizing and navigating blog posts
contextually.
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Using posts from 2 months, we analyzed how many posts feature
out-links (hyperlinks), and if they do, where do they point to. 60%
of all posts featured out-links of one form or the other. Out of these
posts, close to 70% had links to the domain of the enterprise, 50% to
other domains and 22% to other internal blogs. This leads us to two
observations, (i) employees typically blog about themes of interest
to the organization they work for, and (ii) since the overall post to
comments (including trackbacks) ratio is close to one, trackbacks
are a less favored form of conversation threading.
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4. Network Characteristics

4.1 Degree Distribution
The degree distribution of a network is significant in understanding the dynamics of a network and its resilience to the deletion of
nodes [5, 6]. For every node u in G, the in-degree din and the outdegree dout is computed as the number of incoming and outgoing
edges respectively. The in-degree P (din ), and out-degree distributions P (dout ) is then plotted on a log-log scale, and the power-law
exponents γin and γout computed using a line fit.
The in-degree and out-degree distribution of G follows a powerlaw as shown in figure 8 and figure 9, with γin = −1.6 and γout =
−1.9. This is slightly lesser than their values found on the Web
(γout = −2.67, γin = −2.1) [7], but comparable to e-mail networks (γout = −2.03, γin = −1.49) [11]. In the context of blogs,
this scale-free property of the network shows the resilience of the
community to user attrition.

4.2 Degree Correlation
Another interesting property of communication media is degree correlation. In blogs, it measures the reciprocal nature of comments i.e.
Do users who receive a number of comments, make a similar number of comments? We adopt the approach used previously in call
graph networks [25], and plot the average out-degree of all nodes
with the same in-degree. Results are shown in figure 10. The correlation holds for smaller degrees, but diverges randomly at higher
values, possibly because of insufficient data points at such values. In
3
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Fig. 8: The in-degree of the network follows a power-law with slope
-1.6. A few users generate most of the conversation.
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To study the structural properties of internal blogs, we generate a
directed graph G(V, E), where V is a non-empty finite set of vertices
or nodes, and E is a finite set of edges between them. Every unique
user u, independent of whether they own a single blog or multiple
blogs, represents a vertex in G. A directed edge e from node u to
node v exists in G, if user u has commented or trackbacked a blog
post made by user v. Each such edge represents a conversation.
We call such a graph, a blog conversation graph, since it reflects on
conversations across users through blogs. G also represents a social
network across all users.
Further processing was made on G to eliminate self-loops, to collapse multiple edges between nodes into a single edge, and to prune
disconnected nodes. Almost 75% of the nodes in the graph were
completely disconnected. Each such user, on an average had either
one post or had just created a blog template without creating blog
posts, or making comments on other posts. After processing, the
complete graph consisted of 4500 nodes with 17500 edges.
In the rest of this section we discuss some of the structural properties of this network, and its implications to internal blogs. All our
experiments make use of the JUNG3 toolkit.

100

10

1
1

10
100
Number of Created Comments

1000

Fig. 9: The out-degree of the network follows a power-law with slope
-1.9. A few users are part of many conversations.

general, active users in the community host conversations on their
own blog, and contribute to conversations on other blogs.

4.3 Graph Ranking Correlation
The growth of the Web has popularized multiple node ranking approaches that work on a graph. On the Web, these techniques provide the importance of a Web-page. In social networks they give a
measure of the popularity or social importance of a node. Three approaches are commonly used to rank nodes in a graph, in-degree,
HITS [19] and PageRank [28]. Unlike PageRank and HITS, indegree is easily computed as the number of incoming edges.
The PageRank of a node u on a graph is computed as:
X
q
p(u) =
+ (1 − q)
p(v)/dout(v)
N
v:v→u
where N is the total number of nodes, q is a constant with 0 < q < 1
and (1 − q) is the dampening factor, j → i indicates the existence of
an edge from node v to node u, and dout (v) is the out-degree of v.
The HITS ranking technique computes the hub and authority score.
A good hub is one that points to a number of authoritative sources,
while a good authority is one that is pointed to by many hubs. The
Hub and Authority scores for a node u, represented as H(u) and
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Fig. 10: A high correlation between in-degree and out-degree shows
the highly reciprocal nature of blog comments.
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Fig. 12: The correlation between HITS hub score and out-degree
suggests that connectors in the community can be easily identified
using their out-degree.
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Fig. 11: The correlation of in-degree with both PageRank and HITS
suggests that in-degree can indicate a good approximation of authority.

A(u) is defined as:
A(u) =

X

relating authority scores, we plot HITS Hub score against out-degree
in figure 12. Not surprisingly, the correlation seen in authority rankings extend to hub rankings as well.
H(v)

v:v→u

And
H(u) =

X

Table 1: The table represents a conversation matrix across geographies with columns representing posts and rows representing comments on them. Though conversations are biased locally, they do cut
across English speaking areas. Language barriers appear to hinder
interaction across certain areas.

A(v)

v:u→v

The correlation between these ranking techniques is evaluated by
the cardinality of the set intersection of nodes ranked to the same
threshold. Figure 11 plots two independent correlations in increments of ten, upto a rank of one thousand. HITS Authority rank and
PageRank is compared against the in-degree metric. The correlation
between these rankings indicates that in-degree can be a good approximation of authority in a closed, controlled and generally spam
free environment. Authoritative, or socially important users are typically considered as thought leaders within the blogging community.
A powerful hub is one that points to many powerful authorities.
In the context of internal blogs, this could have important implications. A user who is a powerful hub, is also a good social connector,
one who has followed and engaged in conversations and is aware of
authoritative sources and hosted content. This motivates the identification of such connectors. Using the same approach we used for cor-

4.4 Crossing Geographical Boundaries
Since blog adoption is global, the question of Do blogs work as
bridges across geographies is of significance. To analyze this property, we augmented each node in the graph with the geographical
location, and extracted edges where both the source and the destination are among the top nine contributing countries to the user base.
Results are depicted in table 1. The row represents the destination
node and the column represents the source, in other words the geographies of the post author, and comment author in a conversation.
Each entry encodes the contribution, in percent, to the overall conversation graph. Though blogs have bridged geographies that speak
a common language, conversations connecting Asia to the rest of the
world remains limited, possibly hindered by language barriers.

4.5 Edge Betweenness Centrality
Betweenness centrality [13] measures the significance of nodes and
edges as it relates to their centrality in information flow through the
network. It hence forms an important measure for identifying effective word of mouth channels within a community. To identify if
edges that reflect conversations across geographies are central to the
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Fig. 13: A high number of cross geography conversations among
high ranked central edges shows the value of cross-geography interactions.

network, we rank edges based on their centrality, computed as:
X
σst (u → v)
CB (u → v) =
σst
u6=s6=v∈V,u6=t6=v∈V

where σst (u → v) is the number of shortest geodesic paths from
s to t that pass through the edge u → v, and σst is the number of
shortest geodesic paths from s to t.
Using a ranked list of central edges, we plotted the distribution
of edges that cross geographical boundaries. As seen in figure 13,
the high ratio of such cross geography edges among the top ranks
show the value of global conversations. Such edges form significant
bridges to information dissemination across a global organization.

4.6 Reachability
Reachability analysis is used to understand the structure of the network as it relates to its connected components. A strongly connected
component on a directed graph G is a set of all nodes such that for
any pair of nodes u, v there exists a path from u to v. The same applies to an undirected connected component on an undirected graph
GU . A well known implication of an analysis of connected components has been the identification of a bow-tie model on the Web
Graph [7].
We identify connected components in the network through a BFS
(Breadth First Search) traversal using a seed set of randomly sampled
nodes. BFS is run on the graph G as is, on GT obtained by reversing
all edges, and on GU obtained by making the graph undirected. As
shown in figure 14, the graph consists of a strongly connected component of 2500 nodes that covers half of the graph, and an undirected
connected component that covers almost the entire graph. Nodes
which were not part of this giant undirected connected component,
featured users who had posted a few times, and were lost by attrition
without being sufficiently involved in the community. The properties
of these disconnected components, offers both an opportunity and a
challenge i.e. how can newly appearing disconnected components
be encouraged to connect with the giant core component, improving
blogger retention.

5. Modeling Enterprise Reach
We would like to capture the intuition that in a conversation, the
relative position of employees part of the exchange, evaluated using
a corporate hierarchy, can be significant to understand the reach and
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Fig. 14: Reachability of the graph shows a highly connected component covering almost the entire graph. The disconnected components are constituted by certain team blogs that were active for a
short time-frame.

spread of ideas. We hence model an employee hierarchy as a rooted
named unordered tree, from here on referred to as T . The root of the
tree is the head of the organization. Each employee-manager relation
is represented using a parent-child relation making managers internal
nodes in the tree, and all non-managerial employees leaves.
We briefly introduce the readers to some basic tree properties. A
node is an ancestor of another node u, if it exists in a path from u to
the root node. The height of a node u in T , denoted as h(u, T ) is the
distance between the node u to the root of the tree, with the height
of root node being zero. The Lowest Common Ancestor (LCA) of
any two nodes u and v in a tree is the lowest node in T that has both
u,v
u and v as descendents. We define a sub-tree TLCA
, as a tree rooted
at the LCA of u and v and featuring only nodes and edges that are in
the path from u and v to the LCA. E(T ) is the set of all edges in the
tree T .
The reach of a conversation between two users (employees) u and
u,v
v is determined by the properties of TLCA
. We define one such
property the reach, Rc (u, v), as:
u,v
Rc (u, v) = |E(TLCA
)|

Rc (u, v) has a value of zero in a self-conversation, value one in a
conversation between an employee and manager, and value two in
a conversation between employees working for the same manager.
Intuitively, reach is captured by the distance between two users in
u,v
the corporate hierarchy, measured by the number of edges in TLCA
.
Using Rc (u, v) as an atomic computation the normalized reach of
a blog post Rp made by a user u, and hosting comments from a set
of users V , can be computed as:
P
v∈V Rc (u, v)
Rp (u, V ) =
|V |
While reach captures the distance between two employees, it does
not incorporate the aspect of spread when combining multiple conversations on a blog posts. To model this, we use spread, defined as
the number of edges in the union of all conversations around a blog
post. Spread is defined as:
S
u,v
| v∈V E(TLCA
)|
Sp (u, V ) =
|V |
The distribution of normalized reach and spread across all blog
posts is shown in figure 15. The spread of posts peaks around the
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Fig. 15: A balanced distribution of conversations based on their
reach, show that conversations are not just limited locally between
employees and their peers, but more spread out across the organization.

value of four, and the reach peaks at around six. Both these distributions suggest that conversations are high across users working
in close hierarchical proximity, and less exclusive among peers, and
between employees and their managers. The persistent tail of this
chart shows how blogs have enabled conversations across the organization.
These properties of conversations can be used to complement existing techniques, or to develop new techniques for identifying popular posts and tags, or to identify experts. In what follows, we briefly
discuss a few such possibilities.

5.1 Ranking Posts
The overall rank of a blog post p can now be computed as a weighted
sum of the number of comments (in-degree), its normalized reach
and spread across the organization.
Rank(p) = wc ∗ |V | + wr ∗ Rp (u, V ) + ws ∗ Sp (u, V )
where wc , wr and ws are the weights attributed to the total comments, reach and spread respectively.

5.2 Popular Themes
The value of tags is as good as the posts they are associated to. For
a tag t, we compute their aggregate value as a weighted sum of the
occurrences and rank of posts they are attached to:
X
Rank(i)
P opularity(t) = wo ∗ n(t) + wrs ∗
i:t∈tags(i)

where n(t) is the number of times a tag is used in the application
and wo is the attributed weight. The second term is summation on
the rank of all posts that are associated with t, and is weighted using
wrs

The role of new knowledge management and communication tools
is receiving widespread attention. Nardi et al [26] have studied the
motivations for blogging in general and Wagner [30] and Grudin [14]
have clarified the role of wikis and blogs within organizations and
the usefulness of one over the other. Though we have shown how an
organization’s policy is critical to high adoption internally, McArthur
et al [23] have explored how verifying for policy compliance can be
automated. This could be important for public facing blogs.
Tagging and the concept of folksonomy is widely studied. Millen
et al have discussed this in the context of an enterprise bookmarking
service [24]. The use of tags in blogs has been studied by Brooks et
al [8]. Farrell et al [12] have proposed tagging people and co-workers
within an organization. Tags as a way to identify experts within an
organization has been explored by John et al [17]. However existing work has not incorporated relationships between tagged entities
(users) as proposed by us.
Complex networks have been analyzed in various contexts [27].
The social aspect of blogs has motivated recent research on analyzing networks materialized through blogs. Herring et al [16] have
studied network characteristics of the general blogosphere. Adar et
al [3] have explored information epidemics and ranking on the blogosphere, and Kumar et al [20] have looked at community dynamics
and growth. Marlow [21] has studied the role of links between blogs
using blog-rolls and permalinks as a metric to popularity. Adamic et
al [2] have identified communities within the political blogosphere
and analyzed conversations across these communities. Moor et al
[10] have explored how conversations in blogs are different from
those in other forms of communication. The role of materialized
social networks as compared to employee hierarchy and their implications to the small world has been previously explored [1].
In our work we have focused on a broader study, to quantify multiple attributes of internal blogs that include structure and its use.
We have also attempted to address questions on how characteristics
of internal blogs and that of their hosted conversations can be useful
for tools that extract business intelligence within an organization.

7. Conclusion and Future Work
Many corporations have internal blogs in use. As of this work, the
structure and properties of these blogs were not empirically studied.
While traditional approach of ranking entities (post, author, tag) still
applies, our approach of utilizing the employee hierarchy to quantify
reach is novel in the context of corporate internal blogs and should
complement existing approaches well.
Research around social networks in general offers many interesting challenges [18], and our continuing research aims to address
some of them. We are now focusing our study on the network characteristics of internal blogs, specifically on how the more explicit
social models of employee hierarchy interplays with those materialized through blogs and how blogs are enabling a flatter organization.
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