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Abstract 
Creating incentives for knowledge workers to share 

their knowledge within an organization continues to be 
a challenging task.  Strong, innate behaviors of the 
knowledge worker, such as self-preservation and self-
advancement, are difficult to overcome, regardless of 
the level of knowledge.  Many incentive policies simply 
focus on providing external pressure to promote 
knowledge sharing.  This work describes a technical 
approach to motivate sharing.  Utilizing text analysis 
and machine learning techniques to create an 
enhanced knowledge sharing experience, a prototype 
system was developed and tested at Oak Ridge 
National Laboratory that reduces the overhead cost of 
sharing while providing a quick, positive payoff for the 
knowledge worker.  This work describes the 
implementation and experiences of using the prototype 
in a corporate production environment.  
 
 
1. Introduction  
 

Knowledge management practitioners wrestle with 
how to extract, retain and exchange information about 
experiences within an organization. People struggle to 
do for their employers what seems to happen naturally 
at a personal level outside of their workplace. 

There are two consistent pillars of knowledge 
management that need to be stated. First, knowledge 
management is used by and inside organizations. 
Knowledge management is inherently a process by 
which organizations seek to capture and distribute 
insights gained from stakeholder experiences. Second, 
it desires an organic engagement with the knowledge 
worker. Value to the organization relies entirely upon 
adoption and use by the workers. Finding incentives 
for people to engage in knowledge sharing is a 
reasonable and likely outcome of these two pillars. 
Deriving clever incentive schemes, implementing the 
latest information systems, or crafting “participatory” 
policies are all touted as solutions among the chatter. 
 The problem is that people -- the knowledge workers -
- get lost in the conversation. 

People develop a sense about who in the firm has 
expertise, and that expertise creates both positional and 
relational power. “Knowledge is power,” is an 
American euphemism for “Joe is more valuable than 
Jim.” This paper describes a simple approach to 
provide value to all stakeholders who share 
information. The simple act of sharing information can 
provide value to both the knowledge worker and the 
organization in a manner that reinforces organizational 
culture, provides incentives to increase sharing, and 
facilitates firm-wide learning and analytics. 

Unfortunately, there are three primary barriers to 
knowledge sharing.  First, knowledge workers must 
receive something of equal or greater value than what 
is given.  Second, there is often a high overhead cost 
associated with sharing, or the act of sharing is outside 
the workflow, thus creating extra work.  An overhead 
costs is generally in terms of additional time required 
on the part of the knowledge worker to engage in the 
act of sharing.  Third, the user interface must be 
simple, yet powerful, and should not require an 
advanced technical degree in order to use it.  
Consequently, in order to encourage adoption of 
knowledge sharing, the overhead cost should be 
minimized; the value received should be maximized, 
and the interface should intuitively facilitate the 
exchange of knowledge. 

To achieve this goal, the work described here 
utilizes text analysis and machine learning techniques 
to create an enhanced knowledge sharing experience.  
A prototype system was developed and tested at Oak 
Ridge National Laboratory (ORNL). By reducing the 
cost of sharing while providing a quick, positive payoff 
for the knowledge worker, this pilot provides incentive 
for knowledge workers to share.  This work describes 
the implementation and the experiences of using the 
prototype in a corporate production environment.  
 
2. Background  
 

One of the primary problems that many 
organizations have is that there is a multitude of data in 
documents, but search doesn’t work well and people 



don’t know where to look.  Consequently, they keep 
duplicating efforts or have only part of the information.  
At first glance, it is easy to launch into technology 
solutions focused on improving search or KM-oriented, 
process solutions aimed at improving the location and 
awareness of information repositories.  Both of those 
approaches fail to address the “people” problem.  The 
first task has to be centered on how people within the 
organization naturally share and access information, 
and the factors that either motivate or discourage them 
from sharing. Several works has been performed on 
knowledge sharing and incentives, and they highlight 
the necessity of incorporating intrinsic incentives 
[1][8][19]. 

An informal survey of KM users at Oak Ridge 
National Laboratory and the Office of Naval Research 
was conducted.  Both organizations rely on Microsoft 
SharePoint [12] as the chosen KM platform, yet 
adoption by users was extremely low in spite of 
management pressure and training classes.  Questions 
were open-ended such as “What problems have you 
had in using Microsoft SharePoint?” and users were 
encouraged to demonstrate their experiences.  
Numerous insights became clear.  The common theme 
revolved around “high overhead cost, low return 
value.”  Most voiced concerns about the inadequacy of 
finding relevant and valuable information as well as 
accessing information remotely through virtual private 
networks (VPN’s) and the reduced performance 
associated with moving data over the network. Access 
to and use of existing systems required a great deal of 
“overhead” such as multiple logins, group access 
requests, menu navigation, document upload tagging.  
While such overhead costs originated for some 
purpose, ultimately it serves only to reduce the value of 
the KM system to the end user. Consequently, users are 
driven away from KM tools and into the black markets 
of “shadow IT” -- the rogue systems, insecure 
processes, and non-sanctioned means of doing work.  
Users develop and engage these tools as a path of least 
resistance and greatest return value. 

Furthermore, when people share information, the 
organization learns about who is sharing, what 
information is growing, where trends are, and what 
significant terms are surfacing over time. Without 
having good data in the system, the organization is 
reliant on self-described subject matter experts and no 
means of evaluating high versus low performing 
contributors. 

As a result, what is needed is the creation of an 
environment that pushes information to users that they 
find valuable and can access easily with minimal 
overhead costs.  For the information to be valuable, it 
must be both current and relevant.  Users’ incentives to 
contribute good information are based on the value 

they receive from discovering other data sources and 
people who are sharing similar items. The more they 
contribute, the more they discover. 

Such a knowledge marketplace is an ideal 
environment whereby knowledge becomes the 
currency and each stakeholder can increase their 
wealth by contributing their particular knowledge to 
the KM system.  For the price of sharing his or her 
knowledge, each stakeholder receives either additional 
knowledge they did not already have, or the 
organizational recognition of being “the” expert of his 
or her subject domain.  In other words, stakeholders 
“get what they pay for.”  If stakeholders do not share, 
then they do not receive.  If stakeholders do not share 
current or relevant knowledge, then they do not receive 
current or relevant knowledge.  In addition, 
stakeholders have the ability to become wealthier in 
the amount of knowledge if they continue to share 
knowledge over time.  This encourages stakeholders to 
evolve and grow in their knowledge in order to 
maintain their competitive advantage.  Such a 
knowledge marketplace contains the necessary 
mechanisms to leverage the innate behaviors such as 
self-preservation and self-advancement of the 
stakeholder. 

In order to create this environment, the challenge 
becomes the creation of a system that provides the 
appropriate value (i.e., relevant and personal value to 
the individual knowledge worker) for the knowledge 
that is shared.  The marketplace could then be 
regulated and monitored by the organization.  Our 
approach to creating this knowledge marketplace is 
described in the next section. 
 
3. Prototype system  
 

The prototype system developed at ORNL utilizes 
Microsoft SharePoint as its basis [12].  Many 
organizations have adopted this platform as their 
knowledge management system, and have used it for a 
variety of use cases.  Unfortunately, one of the main 
uses cases is simply as a file sharing system.  One of 
the main drawbacks of the system is the lack of 
dynamic content that can be pushed to the user that is 
also relevant to the user.  To address this, an automated 
analytic engine was developed that interfaces with 
SharePoint via the WebDAV protocol, and utilizes text 
analysis and machine learning techniques to provide 
discovery of SharePoint content. 

There were three primary technical implications 
taken from the requirements and surveys of the users.  
First, search the enterprise for recently uploaded and 
relevant documents in the organization defined by the 
users. Rather than requiring users to follow a process 



of moving documents to a specific repository, users are 
allowed to place documents where it makes sense for 
them, but must provide awareness of the contribution 
to other staff.  Second, render results to users in a way 
that requires the least amount of data transfer over the 
network.  For this issue, we used extensible markup 
language (XML) to transfer results from the data ingest 
engine to the browser.  Using the XML web part as the 
target space solved two concerns. First, it allows an 
easy configuration that only consumes a few kilobytes 
of data for the exchange.  This allows a quick transfer 
of updates so new information can be pushed to users 
just like really simple syndication (RSS) feeds. Second, 
since Microsoft provided extensions for SharePoint 
sites to service mobile devices, users can access the 
results of this prototype through their existing, 
corporate smart phones. No additional authentication is 
required.  The final technical implication is that the 
prototype system must provide both structured and 
unstructured ways of viewing the results.  Since users 
are not searching for specific information, results need 
to provide both familiar and provoking ways of 
viewing. 

The first implication is addressed through the use of 
unsupervised text analysis and machine learning 
techniques, and will be discussed in more detail in the 
following sections.  One of the major drawbacks of 
most KM systems is the lack or poorly implemented 
search capabilities.  Furthermore, requiring users to 
rely on a multitude of keyword searches only inhibits 
the knowledge sharing and usage.  What is needed is 
the ability to search for “interesting” information 
without explicitly defining what “interesting” means to 
each user.  In addition, each user is allowed to organize 
their data in a way that is meaningful to them.  
Therefore, the search capability must transcend the 
structure imposed by each user, and simply identify 
relevant information based on content alone.  To 
accomplish this challenge, the prototype system 
employs both unsupervised and semi-supervised 
approaches to text analysis.  In using an unsupervised 
approach, the prototype system can transcend any 
structure applied by the user as well as avoid the lack 
of or inaccurately applied metadata.  It allows relevant, 
valuable results to be delivered rapidly, which speeds 
adoption by the users.  In addition, this approach is 
also particular useful when the KM system is not well 
populated with documents.  Over time, however, a 
much more refined and possibly more powerful 
approach is through the use of semi-supervised 
machine learning where the system can learn key 
characteristics about the knowledge being shared and 
leverage that information to enhance the searching of 
relevant, valuable knowledge.  For the initial system, 
the semi-supervised machine learning is used to assist 

users in auto-tagging documents according to 
knowledge already stored in the KM system.  This 
reduces the overhead cost of providing metadata by the 
users, and also speeds user adoption of the KM system. 

The second and third implications are addressed by 
the user interface.  As will be described, a very 
lightweight, easy to use interface was developed that 
conveys the results of the text analysis in a meaningful 
way. 
 
3.1. Unsupervised text analysis  
 

Our approach is to categorize documents according 
to a profile that is defined by the knowledge worker.  
First, the raw text is converted into a collection of 
terms and associated weights using the vector space 
model method.  The vector space model (VSM) is a 
recognized approach to document content 
representation [16] in which the text in a document is 
characterized as a collection (vector) of unique 
terms/phrases and their corresponding normalized 
significance. 

Developing a VSM is a multi-step process.  The 
first step in the VSM process is to create a list of 
unique terms and phrases.  This involves parsing the 
text and analyzing each term/phrase individually for 
uniqueness. The weight associated with each unique 
term/phrase is the degree of significance that the term 
or phrase has, relative to the other terms/phrases. For 
example, if the term “plan” is common across all or 
most documents, it will have a low significance, or 
weight value.  Conversely, if “strategic” is a fairly 
unique term across the set of documents, it will have a 
higher weight value.  The VSM for any document is 
the combination of the unique term/phrase and its 
associated weight as defined by a term weighting 
scheme. 

In our approach, the term frequency-inverse corpus 
frequency (TF-ICF) is used as the term weighting 
scheme [15].  Over the last three decades, numerous 
term weighting schemes have been proposed and 
compared [3][6][9][10][17][18].  The primary 
advantage of using TF-ICF is the ability to process 
documents in O(N) time rather than O(N2) like many 
term weighting schemes, while also maintaining a high 
level of accuracy.  For convenience, the TF-ICF 
equation is provided here: 

 

wij = log(1+ fij )× log( N +1
nj +1

)
 (1) 

 
In this equation, fij represents the frequency of 

occurrence of a term j in document i.  The variable N 



represents the total number of documents in the static 
corpus of documents, and nj represents the number of 
documents in which term j occurs in that static corpus.  
For a given frequency fij, the weight, wij, increases as 
the value of n decreases, and vice versa.  Terms with a 
very high weight will have a high frequency fij, and a 
low value of n. 

For the prototype system described here, a corpus 
of 258,231 documents from the LATIMES and FBIS 
data collections was used for the ICF table.  In the ICF 
table, we store N, which is the total number of 
documents in the corpus.  Also, for each unique term j, 
after removing the stop words and applying Porter’s 
Stemming Algorithm [14], we store nj, which is the 
number documents in the corpus where term j occurred 
one or more times.  As a result, the task of generating a 
weighted document vector for a document in a 
dynamic data stream is as simple as one table lookup.  
The computational complexity of processing N 
documents is therefore, O(N). 

Once a vector representation is created for each 
document, similarity comparisons can be made.  In our 
approach, a cosine similarity is used to compare two 
vectors A and B, as shown in (2). 

 
Similarity = (A . B) / (||A|| ||B||)  2  
 
Similarity values ranges between 0 and 1, inclusive.  

A value of 1 means that vectors A and B are identical; 
while a value of 0 means that they are not alike at all. 

Using the cosine similarity measure, categorization 
is then performed.  As described previously, the 
prototype system interfaces with Microsoft SharePoint 
via the WebDAV protocol, which allows data stored in 
SharePoint to be viewed as if it were a network drive to 
the client machine.  Based on a configuration file, the 
system first processes a user’s “Shared Documents” 
folder on their SharePoint site.  Each document in this 
folder is transformed into a vector using TF-ICF.  
Next, these vectors are then added together using 
vector addition, and the resultant vector is then 
normalized.  This vector is then used as a profile vector 
that represents this user’s knowledge and interests.  
Next, the system then creates document vectors for 
each document that is stored in SharePoint that the user 
has the permissions to see.  For each one of these 
documents, its corresponding vector is compared to the 
profile vector according to the cosine similarity 
measure.  A record of the M most similar documents is 
stored.  Once the M most similar documents are found, 
the terms with the highest weights from each document 
are then extracted.  After processing, the prototype 
system then provides the result (most similar 
documents and their corresponding top weighted 

terms) to the user via web parts configured on their 
personal SharePoint site.  
 
3.2. Semi-supervised machine learning 
 

Often, many organizations insist that knowledge 
workers tag or provide metadata about the knowledge 
or documents being shared via the KM system.  Some 
organizations may even have a pre-defined set of 
required tags to choose in order for the organization to 
have consistency of tags across the organization.  This 
is usually done at the time when the document is 
uploaded to the KM system.  While beneficial to the 
organization, this only adds to the overhead costs 
associated with knowledge sharing, which generally 
reduces adoption and usage by users. This is 
particularly true when there is a complex structure into 
which the information is required to fit.  A lack of 
organization or metadata can be dealt with in different 
ways, including the previously described unsupervised 
approach, but requiring such structure can facilitate 
much more refined knowledge discovery techniques 
across a knowledge base.  However, given the 
impediment this can cause in knowledge sharing and 
the high error rates of automated methods for fine-
grained information extraction, a usable solution 
requires careful planning.   

Even simple structures can be beneficial to human 
navigation of the data.  Categorized folders may be set 
up for sharing of information related to specific 
subjects.  A few simple tags may be required at upload 
time to improve future searches or automated 
knowledge sharing.  In these cases, it is possible to 
take advantage of this structure to greatly facilitate 
future additions and avoid the impediments that 
tagging requirements can present.  In the current 
system, it is possible to learn a model for deciding 
relevance to a specific category of data defined by the 
user or users of a system.  This may be something as 
simple as a set of documents aggregated into a shared 
folder or a more specific set defined by metadata for 
the purpose of structured learning.  Once a dichotomy 
can be made between information that belongs in the 
same group and information that does not, it is possible 
to provide highly accurate auto-tagging for coarse 
categorizations, such as those that typically result from 
human categorization.  In other words, since there are 
multiple ways to divide the same content, we use 
examples of the desired division whenever available.  
It is sometimes possible to infer the correct divisions 
based on existing user folders, etc., depending on the 
specific deployment and use cases.  In order to support 
tagging, the prototype system employs a semi-
supervised machine learning [13] technique in an 
attempt to generalize based on the encapsulated 



knowledge to make decisions on new data. This 
captured knowledge can then be used to provide 
human-correctable auto-tagging suggestions. 

Even when we have user-defined tags in a system, 
it is still common that a large majority of the 
potentially relevant information will not have assigned 
tags.  In other words, we often have labeled data and 
unlabeled data, with the latter typically being the much 
larger set.  We therefore employ a semi-supervised [4] 
approach to learning classifications of this information.  
The large number of examples (documents) of 
unknown classification can be used to find important 
structure that makes learning easier.  For example, 
many problems have an innate dimensionality that is 
much lower than that of the original representation.  In 
simple document classification, the original 
representation might include a feature for every word 
in the corpus, while the similarities most relevant to the 
classification can often be better encapsulated by a 
non-linear combination of a small subset of these 
terms.  There are many graph-based approaches to 
semi-supervised learning that attempt to capture this 
innate dimensionality based mostly on unlabeled data 
[11].  For example, a graph that connects documents 
can be used to represent a manifold; an alternate 
representation that encapsulates the same knowledge 
but has much lower dimensionality. 

In this system, the semi-supervised approach [4] 
that is employed relies on the graph Laplacian from 
spectral graph theory [5].  In this case, a graph is 
constructed that joins together documents that are 
similar to each other.  The graph can be constructed 
using a nearest neighbor or similar approach based on 
proximity in the original feature space.  We use 
essentially the same preprocessing as we performed in 
the unsupervised approach described above in order to 
obtain the original high dimensional vector 
representation.  This graph represents a manifold.  The 
Graph Laplacian is a matrix defined as follows: 

 

L(u,v) =

1,       if u = v and dv ≠ 0

− 1
dudv

,  if u and v are adjacent

0,      otherwise             

⎧ 

⎨ 
⎪ ⎪ 

⎩ 
⎪ 
⎪ 

 
 
where d is the degree (number of incident edges) of 

a vertex, and adjacency refers to a neighboring 
connection in the graph. 

This matrix has some very interesting properties.  
The one of interest here is the fact that eigenvectors 
associated with the smallest non-zero eigenvalues of 
the matrix are smoothest with respect to the original 
graph.  So, these eigenvectors can be used as a map 
into a low-dimensional space that is smooth with 

respect to the connections in your graph.  This 
approach has been successfully applied to text 
categorization (among other applications) [2] in order 
to increase the effectiveness of a small number of 
labeled examples.  The approach is particularly useful 
when the feature space can be made less noisy because 
we understand the problem and the original features 
are processed based on this knowledge.  Thus, text 
preprocessing that includes the use of stop word 
removal, stemming, etc. allows the technique to be 
more effective. 

The biggest motivation for the dimensionality 
reduction is the hope of representing the same 
information in fewer variables, which in turn makes it 
easier to account for the role of each of these 
dimensions in making the categorization we care 
about.  Ease of learning in this sense equates to high-
accuracy classification models built with a relatively 
small number of labeled examples.  In other words, the 
presumed presence of a low innate dimensionality is 
used to combat the “curse of dimensionality” [7]. 
 
3.3. User interface & performance  
 

In order to leverage the power of the unsupervised 
and semi-supervised techniques, the system needed a 
simple to use, intuitive user interface.  Thus, several 
XML-based web parts were developed.  Utilizing the 
WebDAV interface, the prototype system writes out 
the results of the text analysis to files stored on 
SharePoint.  Each user’s personal SharePoint site is 
then configured with web parts that are capable of 
reading each user’s corresponding output files. 

There are 2 types of web parts.  The first web part 
is styled to facilitate structured information; that is, it 
provides the column structures of document title, 
author, location (directory), or other data that describes 
how the author catalogued the information.  Each file 
name is a hyperlink directly to the document, so that 
the user may open a document of interest.  A second 
web part describes the unstructured data.  Based on the 
tag cloud concept, significant terms extracted via the 
text mining of each document are given a hyperlink 
that leads the user to the list of files where that word or 
phrase was most significant. Stated simply, within two 
steps, users can see the most current information 
shared with the organization and a subset of documents 
based on their specific terms of interest.  This happens 
without the user entering a single search term. 

Furthermore, there are 2 sections of web parts with 
each section consisting of 1 web part that shows a list 
of files, and 1 web part that shows the top words or 
phrases from those files, as described previously.  In 
the first section, only the files most recently added to 
SharePoint are shown, along with their corresponding 



most significant words and phrases.  This section 
enables users to see the new material being added, and 
provide an encouragement to those users who are not 
yet sharing their knowledge on SharePoint.  Examples 
of the web parts from this section are shown in Figures 
1 and 2. 

 
Figure 1.  Results of prototype showing 

most recent documents 
 

 
Figure 2.  Results of prototype showing 

most significant words from most recent 
documents 

 
In the second section, only those files that are most 

similar to the user’s profile of “Shared Documents” are 
shown, along with their corresponding most significant 
words and phrases.  This is where the user receives the 
value of having shared their knowledge via documents 
uploaded to SharePoint.  Examples of the web parts 
from this section are shown in Figures 3 and 4. 

 

 
Figure 3.  Results of prototype showing 

most similar documents to user 
 

 
Figure 4.  Results of prototype showing 

most significant words of the most similar 
documents to user 

 
In Figure 1, the system is showing the most 

recently uploaded documents to the system that are 

accessible by the user.  While not necessarily relevant 
to every user, it is, at a minimum, making the user 
aware of the dynamic nature of the KM system and 
activity level.  For example, each year, ORNL 
participates in the Supercomputing conference.  
Consequently, in early November of each year, the KM 
system shows that supercomputing related documents 
are the most actively shared in the system.  A long-
term goal of this prototype system is to provide 
categorical trending information that would highlight 
activities and changes in the knowledge of the 
organization. 

In Figure 3, the system is showing the most 
recently upload documents that are also the most 
similar to the user’s profile as defined by the 
documents that the user has shared.  In this case, the 
user’s profile was predominantly defined by 
knowledge discovery and cyber security related 
documents.  Unfortunately, a particular weakness of 
our current approach is the need for a similarity 
measure that has a temporal decay component.  As 
shown in Figure 3, the most recent document is more 
than six months old.  This is potentially not useful or 
relevant.  The challenge to be addressed by future work 
is to identify whether the knowledge contained within 
that document is expired or is still current.  Such 
information could be incorporated into the similarity 
calculation to the user’s profile. 

Next, Figures 2 and 4 show the corresponding 
significant terms of the documents shown in Figures 1 
and 3, respectively.  This selection is based on the TF-
ICF term weighting scheme.  Each term is a hyperlink 
to a list of documents in which that significant term 
occurred.  While Figures 1 and 3 show a document 
level view of the KM system, Figures 2 and 4 begin to 
show content level view of the KM system.  
Ultimately, this is really what users find valuable, as 
they can begin to learn and discover additional terms 
that are relevant to the documents that they have 
shared.  Future work will explore the possibility of 
creating RSS feeds for these terms such that user’s can 
subscribe to content where these terms are significant, 
regardless of where they are stored in the KM system. 

Finally, the prototype system has been tested on a 
machine with dual quad-core processors running at 3.0 
GHz with a Raid-0 file system for the data.  A data 
corpus of 4.1 million text documents was stored on the 
Raid-0 file system.  The prototype system was able to 
categorize the entire corpus in 2 hours and 40 minutes 
while using 550 MB of RAM.  Obviously, this is an 
optimal case, but demonstrates the system’s ability to 
quickly categorize a large number of documents.  In 
practice, the network latency will affect performance.  
4. Example use cases 
 



In a large organization, there are numerous use 
cases as a result of the variety of knowledge workers 
involved.  This section will highlight some of our own 
experience with using the prototype system in a few 
different use cases. 

The first use case involved a group leader of a 
research group at Oak Ridge National Laboratory.  One 
of the goals of this group leader is to hire college 
graduates that are an ideal fit for the group.  The 
Human Resources (HR) group at the lab routinely 
scouts university campuses for applicants and collects 
resumes.  After collecting over 3,000 resumes, the HR 
group created a SharePoint site for viewing all the 
resumes.  Resumes were organized according to the 
university.  No additional tagging or organization was 
provided such as organizing resumes by major.  An 
email was sent to management notifying them of the 
availability of the new resumes via the SharePoint site. 
 From the HR perspective of this use case, any 
additional tagging or organization would have been an 
increased cost of knowledge sharing with very little 
direct value in return, representing diminishing returns. 
 From the group leader’s perspective, the availability of 
3,000 resumes organized by university represents a 
daunting task of finding the right candidate. 
 Consequently, the value of knowledge sharing was 
non-existent while the cost of improving that value was 
exceptionally high. 

The prototype system provided the value that is 
missing from this use case.  The group leader had 
already shared a number of documents on his personal 
SharePoint site.  These documents consisted of various 
presentations, reports, and publications that pertained 
to the work performed by his group.  The system 
simply used these documents to create a representative 
profile of the group leader and then used this profile to 
identify the 10 most similar resumes from the list of 
3,000 resumes.  Within a few minutes, the group leader 
was able to review the results of the system, and was 
pleasantly surprised to see that, based on his opinion 
and experience, there were at least 3 people that he was 
willing to contact immediately for an initial interview. 
 In addition, the group leader also realized that the 
documents he had shared were outdated, and newer 
material needed to be shared via his personal 
SharePoint site in order to increase the value of the 
results he received.  He was now willing to share 
additional knowledge on a more frequent basis.  The 
group leader received the benefit of finding good job 
candidates simply by sharing the documents he was 
already producing in his workflow. 

The second use case involved two researchers at the 
ORNL and the Office of Naval Research.  For both 
researchers, there primary responsibility focuses on 
expanding their expertise in their respective fields.  In 

order to accomplish this, it is essential to have 
“research domain awareness” about their particular 
field and tangential fields, in terms of the people and 
work that is being performed.  Without the prototype 
system in place, there was little intrinsic motivation to 
using the SharePoint system.  The researchers needed 
to rely on keyword searches to find information, and 
the value returned was often very low. 

Again, the prototype system provided the value that 
is missing from this use case.  With the prototype 
system in place, both researchers shared publications 
that either they had authored, or publications that they 
felt were relevant and significant to their own research 
or field of study.  The prototype system then used these 
documents to create a representative profile, and used 
this profile to find the most similar documents that 
were also being shared via SharePoint.  With little 
overhead costs or modification to their respective 
workflows, the researchers now receive the value of 
discovering other people and research that is similar to 
their own research within their own organizations.  As 
a result, the researchers were now intrinsically 
motivated to do several things.  First, they were now 
motivated to use SharePoint and the prototype system 
on a more frequent basis in order to review the newest 
results and remain current with the new knowledge 
being added to the system.  Second, they were now 
motivated to keep the publications that they were 
sharing more current.  Finally, if they are not doing so 
already, the researchers now have the option of 
collaborating with other researchers whom they did not 
previously have visibility or awareness of their work.  
As in the first use case, the users receive the benefit of 
discovery additional information simply by sharing the 
documents they were already producing in their 
workflow. 
 
5. Future work 
 

The work described here shows that, much like an 
open market, knowledge sharing can be eagerly and 
effectively adopted when the value received exceeds 
the cost of sharing through the use of an interface that 
facilitates the exchange.  Furthermore, it also 
demonstrates that intrinsic incentives outweigh 
extrinsic incentives.  People are naturally driven by 
greed, self-preservation, and self-advancement.  
Knowledge management systems must effectively 
leverage those qualities to facilitate the exchange of 
knowledge. 

While the current prototype provides significant 
capability in its current form, several opportunities for 
future work and to improve the prototype still remain.  
One such area is delivering that value at scale. Value at 
scale is the ability to provide meaningful value to a 



multiple of people.  Since corporations and 
organizations have a multitude of functional groups, 
divisions, and staff, providing each person or group the 
ability to tailor results that suit their needs proves 
difficult. Having the ability to mine documents across 
an enterprise, sometimes rendering multiple views of 
the same documents, and return valuable, fresh 
information requires constantly refreshing and 
evaluating the data. 

Another area of future research is addressing the 
ability to evaluate knowledge for “freshness”.  As an 
organization changes over time, so does the 
corresponding knowledge.  In some cases, the 
knowledge does not change and is always relevant.  In 
other cases, the knowledge is only fresh and relevant 
for a specific period to a specific group of people.  
After this period of time, the knowledge is expired and 
its value diminishes significantly. 

The next area of future research is to incorporate 
the social networking aspect of KM.  As described 
previously, the use case involving the researchers 
revealed that while discovering new knowledge was 
significant, what would particular more valuable is 
associated specific people to specific knowledge.  Such 
a capability would allow people to organized not by a 
job title or description, but by the type and amount of 
their knowledge. 

Finally, future work will also explore the trending 
of knowledge within an organization.  For business 
intelligence purposes, a KM system would provide 
exceptional value given the ability to observe what 
knowledge has been acquire, is currently being 
acquired, and provide suggestions as to what 
knowledge should be acquired in the future.  In 
addition, the KM system should provide this capability 
at every scale within an organization. 
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