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Abstract 
Enterprise Social Networks (ESN) have been 

gaining increasing attention both in academia and 
practice. In previous works, different user types were 
identified in ESN. However, there is no clear definition 
of value-adding users, their characteristics and how 
this type of user can be identified. Based on a 
literature review, we show that value-adding users are 
defined in different ways in respect to different 
objectives, for example spreading knowledge, vivacity 
of the network or real-time feedback. Each of the 
value-adding users shows different characteristics 
that are allocated to the following dimensions: 
network structure, message, behavior, and social 
network affinity. Based on the objectives and 
characteristics, we conduct a single case study, 
analyze a dataset of a cooperating company, conduct 
several interviews, and thereby identify value-adding 
users with respect to objectives. So, we can show that 
our approach is applicable, useful and that it is a 
valuable means to take decisions.  

1. Introduction  

Nowadays, in the globalized world, technology is 
continuously establishing new ways for 
communication. Especially large organizations face 
the challenge of spreading information throughout 
time and space [1, 2]. Systems that can facilitate 
networked communication and foster collaboration are 
so-called Enterprise Social Networks (ESN) [3, 4]. 
Prior research in this field showed that ESN provide 
employees with an effective possibility to share 
knowledge [5, 6], with an easy way to organize 
meetings and manage teams [7, 8]. Likewise, they can 
support the process of innovation [9, 10] and facilitate 
a better connection of the employees [11, 12]. To take 
advantage of these opportunities, organizations 
depend on different factors such as technological (e.g. 
ease of use), organizational (e.g. top management 
commitment), social (e.g. contribution quality) and 
individual factors (e.g. enjoyment of helping others) 
[13]. Users who consume, organize, and produce 

content within the ESN constitute one of the most 
important factors [14]. However, in some cases, ESN 
do not fulfil the company’s expectations making it 
question the investment [15]. Possible reasons are that 
the so-called “critical mass” of users or content could 
not be reached, which is indispensable for ESN 
acceptance in a company [13]. So, it is necessary to 
focus on ESN users to influence their behavior in a 
positive way. Especially considering the users’ 
characteristics is of particular importance contributing 
to the success of ESN. Research dealing with the 
identification and characterization of users often 
draws on the network structure of the underlying ESN 
[16-18]. Thus, a user´s behavior can be evaluated by 
applying social network analysis (SNA). This 
delineates, on the one hand, the overall shape and size 
of a network and, on the other hand, the relation 
pattern of all nodes in a network [18]. The users with 
the highest connectivity, the highest activity and the 
highest information diffusion degree are designated as 
value-adding users by [16]. However, only few studies 
consider, in addition to the SNA, further measurement 
approaches to describe and distinguish user types. But 
the mere number of ties to other nodes does not allow 
to draw a conclusion on the quality of the information 
that is spread across the network and in addition, most 
of the organization’s information can be found in the 
content of text documents [19]. Thus, various studies 
combine centrality measures with either the content of 
a post [20-22] or other measures, e.g., the level of 
sentiment [23]. As a matter of fact, they are mostly 
applied on limited views based on different individual 
data dimensions. Research has also tended to focus on 
a small number of characteristics – mostly two – to 
characterize a value-adding user. Thus, as we want to 
provide a comprehensive approach, we decided to take 
a closer look at various measurement approaches, 
reasoning that further investigations give us a deeper 
insight into the characteristics of users. Further, the 
combination of different data dimensions will lead to 
more robust or novel insights for researchers and 
managers [24]. With this paper, as we want to show 
how users who contribute to the value of ESN can be 
characterized, we focus on the users who are most 
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promising in these terms, the value-adding users, and 
seek to answer these research questions (RQ):  

1. Which characteristics of a value-adding user can 
be distinguished? 
2. How can value-adding users be identified by 
comprehensively applying various measurements? 
The remainder of this paper is organized as 

follows: in section 2, we give a brief introduction in 
conceptual basics. In section 3, the research procedure 
following the case study approach [25] is explained in 
detail. Section 4 deals with the procedure and the 
results of the literature review. Next, section 5 shows 
the results of the case study and section 6 discusses 
them. Finally, we draw an overall conclusion. 

2. Conceptual Basics 

2.1 Terms and Definition  

Social Media applied by a company is typically 
used for the communication with external parties. But 
social media can also be used for internal 
communication, often referred to as ESN [26]. ESN 
have been gaining increasing attention, especially in 
large multinational organizations [22, 27]. Based on 
previous research [24, 26] ESN can be defined as 
digital platforms that facilitate employees to 
communicate with everyone in the organization, to 
post, edit, and sort texts and files linked to themselves 
or others and to connect users via various features. So, 
these platforms are used to improve organizational 
effectiveness and efficiency [28]. Investigations have 
shown that ESN are information-sharing platforms, 
areas for developing crowdsourcing ideas, spaces for 
receiving expert knowledge and platforms for 
communication [3, 26, 29]. There are two central 
capabilities that are fundamental in organizational 
application of ESN. The first one is the ability to 
establish and manage social networks, the second one 
is the ability to find and access digital content [30]. 
ESN allow users to visualize and navigate the 
relational structure of their own networks including all 
connections to other users [30, 31]. Furthermore, 
accessing digital content like information means a 
competitive advantage for organizations.  

2.2 Value in terms of ESN 

In literature, different fields of research such as 
economics or business administration focus on value 
as a central construct [32]. Thus, the concept of value 
is considered from different perspectives so its 
definition can vary widely. The definition regarding 
the value of a product e.g. includes the two concepts 

“value in use” (value can be perceived via the use to 
be deduced from a product) [33] and “value in 
exchange” (value is (ac)countable) [32, 34]. Another 
definition of value can be established regarding 
customer valuation. The value of a company´s 
customer incorporates the profit that a company 
expects to earn with a customer. With regard to ESN a 
different perception of value can be found, too.  

Value in terms of ESN can further be determined 
from three different perspectives: First, investigations 
focus on users who evaluate what drives the value of 
ESN for them [35-37]. Thus, value is defined here as 
the user´s evaluation of the benefits of applying ESN 
for receiving and spreading information against the 
costs caused by the usage [36]. But these benefits and 
thus the value in terms of an ESN can not only be 
evaluated by users but also from organizations. This 
second perspective includes i.a. the utilitarian value of 
an ESN for a company. Therefore, an ESN is valuable 
for a company when it enables e.g. the increase of task 
performance [38] or when organizations´ expectations 
are met [27, 39]. The third perspective on value in 
terms of ESN focuses on the value that is generated in 
an ESN. Users of a social network are seen as a “tool” 
for creating value. Thus, a consumer´s active 
participation in a social media network, including the 
creation of valuable UGC, is central in value creation 
[40-42]. Taking this to the internal point of view, a 
user of an ESN can create value. [22] has included this 
idea and highlighted that different user types can 
generate different aspects of value as a user can act as 
enabler of new methods of working together whereas 
another user can be valuable as s/he gives high 
business-related task support. Value-adding users are 
therefore employees who are rising the challenge of 
constantly changing business circumstances and go 
beyond their job obligations, which is also discussed 
in the research field of organizational citizenship 
behavior (OCB) [62-64]. So, every perspective defines 
value differently. It became apparent that 
discrepancies in the definitions result from different 
objectives. This applies to all above mentioned 
perspectives. Specifically, in terms of ESN it depends 
on the alignment of the objectives whether a user can 
e.g., be valuable or not. Only if one is aware of the 
objective, one can determine if someone is valuable or 
not [39]. Furthermore, as different types of value can 
be differentiated (due to different objectives), a 
distinction of the users who create this value must be 
identified as well. By scanning the literature, it became 
obvious that few investigations focus on user types in 
ESN that are in fact valuable. So, little research has 
focused on the value-adding user, although a company 
benefits especially from this user as s/he makes a 
positive contribution. The actual value and the 
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characteristics of a value-adding user vary widely, 
resulting in an inconsistent definition.  

3. Research Method 

To ensure the understandability and applicability 
of the development of a systematic model for the 
distinction of users, we applied the research method 
“single case study” and went by the approach of [25]. 
In the process of planning the case study, we 
conducted both interviews with the case company and 
a research literature review about value adding users 
and their objectives, which resulted in the formulation 
of our RQs (see section 1). The structured procedure 
and the results of this literature review are explained 
in the following section (see section 4). The RQs serve 
as a basis for the definition of the unit of analysis – the 
value-adding user – which is central in the design 
phase. As ‘every network context produces its own 
culture of intersubjectively shared expectations’ (p.53 
[61]), we determined the single case study design [25, 
57]. It allows us to carve out connections between 
constructs with the aim of highlighting theoretical 
insights. Afterwards we prepared the collection of case 
study evidence. Therefore, we developed a protocol to 
increase the reliability of our study. Thereby, we noted 
an overview of our case study project including 
background information (see section 5.1), the project 
objective (characterization of value-adding users 
within an ESN regarding different objectives) and the 
case study issues (value-adding users, ESN, SNA, 
sentiment, content analysis). The case study protocol 
also includes the field procedures (schedule of data 
collection activities) and our case study questions. 
After these preliminary considerations, we collected 
case study evidence. To guarantee the reliability and 
validity of our results we used multiple sources of 
evidence, which is why the analysis (see section 5.3) 
comprises both the detailed analysis of network data 
and conducting interviews with a board member and 
two department managers. The purpose of the analysis 
is to recombine evidence so we can draw conclusions. 

4. Literature Review 

4.1 Procedure of the Literature Review 

To start the literature review, first, we defined the 
review scope in accordance with the research 
questions (cf. [43]). Consulting promising papers 
dealing with value-adding users in ESN and their 
different objectives (e.g. [19, 22]) led us to key 
concepts in the current literature as well as to key 
words such as “user types”, “value-adding user(s)”, 

“user roles” in combination with “enterprise social *” 
and “objective” (in any combination) necessary for the 
further search. The consultation of seminal works was 
not only destined for search terms but also to define 
meta-databases (dblp, AIS electronic library, ACM 
digital library) and the time period of the literature 
search (2005-2020). The literature search, including 
study selection criteria, was conducted by two 
researchers simultaneously to avoid biases [44]. First, 
we searched for publications that use the previously 
defined search terms then we conducted a forward and 
backward search (cf. [45]) before we filtered the 
results to concentrate on the relevant literature. The 
initial literature search resulted in a total of 467 
publications. In view of the aim of our paper, we 
selected investigations with a direct reference to user 
types in ESN in their title, the provided keywords and 
the abstract. As a result, almost three quarters of the 
articles had to be discarded. We also eliminated 
duplicates and only peer-reviewed full papers have 
been selected (58 remaining) which were analyzed in 
detail. 36 publications analyzing user types in other 
online social networks such as Facebook were 
eliminated. Additionally, we removed investigations 
without direct reference to the value-adding user and 
their objectives. Finally, we identified 16 articles as 
relevant. The literature analysis is based on the 
qualitative content analysis according to [46].  

4.2 Results of the Literature Review 

In literature, there is neither a consistent definition 
nor a homogeneous characterization of the value-
adding user within an ESN. [20] e.g. define value-
adding users as users who post both work-related and 
non-work-related content in an ESN on a balanced 
level to stimulate the ESN. However, [16] identify 
value-adding users in their investigation likewise but 
focus on expert identification. Therefore, they define 
value-adding users as users who share knowledge in 
ESN to support others [16]. Although both user types 
are value-adding for a company, they mainly differ in 
their overall value (thus also in their objectives) and in 
the specification of different data dimensions. Both the 
structured review of the literature regarding the 
characteristics (cf. table 1) and the objectives/ value 
will be presented and discussed in more detail here: 

• Network structure: The network position is an often-
consulted metric in the distinction of different user 
types. This structure can be illustrated by “a set of 
nodes interrelated by dyadic ties” [47]. Value-adding 
users are amongst the best-connected users [17-19, 48-
50]. They can be described via four different 
centralities: degree, betweenness, closeness, and 
eigenvector centrality. While degree centrality shows 
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the number of direct links a user has [51, 52], 
betweenness centrality indicates how often a user is 
situated on the shortest path distance between various 
actors [51, 53]. When users have a high level of 
closeness centrality, they have fast access to 
information within the entire network [51]. By means 
of eigenvector centrality one can determine a node’s 
status by investigating both the number of direct 
connections and how well its contacts are connected 
[47, 51]. Thus, the status of the users depends on who 
they are tied to [18]. Value-adding users are amongst 
the best-connected users and add value to the 
organization in terms of spreading knowledge [16, 
17]. They exhibit the highest centrality measures in the 
social graph [17-19]. When ESN become very large 
the situation can change: users with lots of connections 
can no longer be generally rated as value-adding as 
they are seen as persons who want to build friendships 
rather than using ESN professionally [21]. 

• Message: Literature has distinguished between a 
professional purpose leisure posts [16, 19, 20, 22, 54]. 
However, it is not possible to infer directly from the 
content of a post to the user type. Value-adding users 
can be described as employees who communicate 
knowledge and help others by posting merely work-
related content [16, 19, 22]. Moreover, the proportion 
of work-related to non-work-related content is also 
important. Work-related blogging allows users to 
bring out their expertise, whereas a high number of 
readership of non-work-related content only shows 
that its authors are popular among their colleagues. 
More popular users are mostly also happier at work 
[20]. So, from an organizational perspective, one can 
state: when companies restrict non-work-related 
blogging, the spread of work-related knowledge 
decreases as well. So, if a company is interested in the 
high vivacity of a network, users who post non-work-
related content can also be seen as value-adding users, 
especially as there is a positive spillover effect from 
non-work-related posts to work-related posts [20, 55]. 
Based on the usage of textual data, the contents of 
messages and posts can be tagged as positive, neutral 
or negative [23]. To intervene adequately if necessary, 
companies therefore need to take a closer look at users 
who exhibit a very negative or very positive sentiment. 
Moreover, ESN provide new possibilities for 
employees to express themselves [23], providing users 
with the opportunity to give real-time (both positive 
and negative) feedback. A value-adding user may also 
be a person who posts constructive and criticism, with 
the impact on the overall health of a company, 
understanding its reputation as an employer. 

• Behavior: A differentiation between active and 
passive user behavior within an ESN can easily be 
made [17, 19, 22]. Focusing on the user’s active 

behavior - a value-adding user is amongst the most 
active users [18, 49, 50, 54-58] - different activities 
such as writing and reading articles, writing, reading 
or tagging in messages, etc. can be distinguished [54]. 
Hence, value-adding users exhibit the highest 
centrality measures in the activity graph [17-19, 21]. 
The more network connections employees have within 
the ESN, the more they can exchange expertise. 
Hence, ESN can enable firms to trace employees’ 
expertise as well as the dispersion in general based on 
their social connections [21]. Value-adding users 
communicate knowledge and help others by posting 
merely work-related content [16, 17]. Other users 
show their appreciation by giving likes or shares. 
However, further research has shown that value-
adding users who are willing to support others also 
want to receive help in return [19]. The high activity 
level is directly tied with the utilization frequency: 
Depending on how often users are logged-in, the 
utilization frequency is high, as their ESN usage goes 
from several times a day to permanent use [22, 54].  

• Social Network Affinity: This dimension includes the 
analysis of a user´s affinity towards ESN usage. 
Value-adding users are extremely open for using 
social networks in general. They are highly familiar 
with the usage of ESN in their routines. Furthermore, 
they are curious which leads to the user´s ability to 
motivate other people´s ESN usage [22, 50, 58].  

As a result, the conducted literature review showed 
that there are many different characteristics of a value-
adding user (cf. table 1) and that no homogeneous 
definition can be found. Consequently value-adding 
users were essentially examined regarding different 
objectives. Depending on the respective objective, the 
different studies result in different characterizations of 
a value-adding user. This is in line with our previous 
remarks in section 2.2. So, value, and thus a value-
adding user, cannot be defined isolated but only 
against the background of a specific objective. Thus, 
in the current research literature we have identified the 
following objectives: (1) spreading knowledge, (2) 
increasing the vivacity of a network and (3) giving 
real-time feedback. 

(1) According to the literature, users who are most 
value-adding regarding the objective spreading 
knowledge are the ones who have a high level of 
centrality in both the social and the activity graph and 
spread their knowledge by posting merely work- 
related content [19, 21, 22]. Thus, a combination of the 
following characteristics of data dimensions is to be 
conducted to meet this objective: centrality, active 
posting behavior and work-related content. 

(2) Value-adding users who support and provoke 
the vivacity of a network are, according to [20], users 
who are on a central position, post both work – related 
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and non-work-related content on a balanced level. 
Thus, a combination of the following characteristics 
of data dimensions is to be conducted to meet this 
objective: centrality measures and both work-related 
and non-work-related content.  

(3) Regarding the third objective, real-time 
feedback, a value-adding user is a user who posts 
negative as well as work-related content. These 
posts that seem, at first glance, destructive can help 
an organization to identify their internal weaknesses 
and react to negative but constructive and change-
oriented contents [23]. Thus, a combination of the 
following characteristics should be conducted to 
meet this objective (cf. table 1): active behavior, 
negative sentiment, and work-related content. 

These objectives represent the contribution of a  

value- adding user to the network. To prove the 
applicability of our approach, we conducted a case 
study to show how different value-adding users can be 
identified (combination of characteristics of the data 
dimensions) with reference to the different objectives. 

5. Case study results 

5.1 Data collection 

Our case study takes place in a Data Warehouse 
consulting company. As an international company it 
has about 130 employees. To keep them all connected 
and up-to-date, the management decided to introduce 
Yammer, a leading ESN platform. Within the first 
three months 93% of their employees registered.  

Table 1. Value-adding user 
Data 
dimensions 

Characteristics of the data 
dimensions Characteristics of a value-adding user 

(I) Network 
Structure 

Analysis of the centrality measures 
within a network: 
• Degree centrality 
• Betweenness centrality 
• Closeness centrality 
• Eigenvector centrality 

• Central position an ESN: best-connected user in the network [17 
- 19, 49, 50, 60] 

• High status in a network: contacts are well connected and 
central, too [17 – 19]  

• Large ESN: the more connections the less one is classified as a 
value-adding user [21]  

(II) Message/  
Post 

Analysis of the messages/posts sent by 
a user: 
• Content of a post  

o Leisure posts versus work-
related posts 

o Sentiment of a post: general 
temper (positive, negative, 
neutral) 

• Has a high level of knowledge: merely work-related posts, 
original content [16, 17, 19, 21, 22, 54] 

• Keeps network alive: equal proportion of work-related to non-
work-related posting [20, 49] 

• Sends messages that are very detailed when they reply to 
questions [55] 

• Sends posts of change-oriented work-related criticism (negative 
sentiment) [23] 

(III) Behavior 

Analysis of the users´ behavior within 
an ESN:  
• Participation within a network  

o Passive/Active 
o Read/Post 

 
 
 
 
 
 
• Utilization frequency  

• Content creator and highly active user (including writing/reading 
articles, writing/reading/ tagging in messages, helping others, 
posting status updates) [17 - 19, 49, 50, 54 – 58] 

• Person who is willing to help:  
o More likely to share than to seek knowledge [17, 60] 
o Equal level of sharing and seeking knowledge [19, 55] 

• Helpful person: receives most likes and bookmarks [16] 
• Exchanges information between different working groups 

effectively and rapidly [19] 
• Behaves like an opinion leader [21] 
• Exhibits a medium to high utilization frequency: 

o Uses ESN several times a day [18, 22] 
o Has created 10 posts in the previous 12 months [54] 

(IV) Social 
Network 
Affinity 

Analysis of the individual affinity 
towards an ESN: 
• Attitude towards ESN 

 
• Ability to use ESN 
• Opinion about future potential 

• Open-minded towards the introduction of ESN [22, 50]   
• Motivates colleagues to use ESN [22] 
• Curiosity, anticipation, and enthusiasm [22] 
• Familiarity with using a social network and ability to take 

advantage of it [22] 
• High level of promotion and support of the system [22, 50, 58] 
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Besides promoting the interaction among the 
employees and providing a place for criticism, various 
further benefits were expected, e.g. in the fields of 
knowledge or by establishing discussion groups. After 
a few months, the management realized that there were 
significant differences in the ESN usage. Posts of 
several employees popped up frequently, others posted 
only in groups and many employees did not post at all. 
The question arose how these different usage patterns 
could be identified and how employees could be 
characterized and clustered based on their behavior in 
the ESN, leading to the final question which type of 
user was value-adding. To answer these questions, we 
conducted two in-depth interviews with each of three 
interviewees, a board member and two department 
managers. All interviews lasted about two hours each 
and were structured as follows: in the first interview, 
we discussed the initial situation taking into 
consideration the results of the literature review. In a 
second interview, as we had already applied the 
metrics, we were able to discuss the results with them. 
These second interviews resulted in adapting and 
sharpening the identification approaches regarding the 
different objectives. The interviews were conducted 
by two researchers, recorded, transcribed, and finally 
reduced to the most important statements. 
Additionally, we analyzed a full data excerpt of seven 
months of ESN tool usage. The data were provided in 
csv-files, containing for each employee: subsidiary, 
department, job role, hierarchy level, and date of 
registration. In total, the data excerpt comprised 670 
posts by 122 employees in the given timeframe. We 
are aware that the number of posts seems to be small 
at first glance. However, this number must be seen 
against the background that the ESN has only recently 
been introduced. Furthermore, the company wants to 
carry out the analyses about the identification of value-
adding users precisely because these users should 
increase the value and thus the success of the network.  

5.2 Data cleansing and preparation 

First, the data had to be prepared. Thus, we set up 
a Jupyter Notebook (Python). We then removed posts 
that were created by the ESN itself (technical post). 
511 posts were the basis for the upcoming analysis. 
While most columns contained structured data, we 
also processed the unstructured posts. In this regard, 
we removed symbols, special characters and 
stopwords [59]. As explained above, we also wanted 
to extract the sentiment of each text corpus. The 
sentiment score is a numeric value ranging from -1.0 
(negative) to 1.0 (positive), with a value of 0.0 
indicating a neutral sentiment. As we were also intent 

on distinguishing posts containing business and/or 
private matters, we manually classified each post as 
being a business or a private post. To make this 
differentiation more understandable, we provide an 
example each: business post “Since now, we´ve got 
version 3.3.0, updated themes and bunch of new 
plugins.” versus private post “What about to drink 
some beer?”. In some cases, the posts contained 
business and private topics. To analyze the network 
structure of the employees, we modeled the interaction 
network by using the networkx library in Python. 
While employees are considered as nodes, their 
interactions are represented by the edges. 
Consequently, the social graph equals the activity 
graph and we cannot distinguish between network 
structure and behavior in our analysis. This means that 
an active user is central in the network, since we can 
calculate the following measures: closeness, degree, 
betweenness, eigenvector centrality for each user. The 
last data dimension, social network affinity, comprises 
i.a. a person´s attitude towards ESN. As described 
above 93% of all employees registered within the first 
three months. This indicates that the registered persons 
are early adopters [50]. Furthermore, more than 80% 
of all employees have an IT-related qualification 
which speaks for a high level of ability to use ESN.  

5.3 Results of the data analysis  

As a first step we present a short analysis of each 
variable to create a solid basis for separating the value- 
adding users from other users in the network. Looking 
at the network structure, the 511 posts were sent by 48 
nodes, in the following referred to as active users. The 
active users build a coherent network, on which the 
centrality measures are calculated. Looking at them in 
detail and calculating the Pearson correlation 
coefficient, we see that all centrality measures are 
highly correlated, with all values being higher than 
0.82, meaning e.g. that an employee who has a high 
(low) betweenness centrality value also has a high 
(low) degree centrality value (r= 0.951). Thus, we can 
distinguish different employee groups regarding their 
network positions. We chose the degree centrality, as 
it has a high correlation with the other centrality 
metrics. Looking at the sentiment values of all posts, 
we saw a wide range from very negative to very 
positive values. Moreover, the results indicated that far 
more posts had a positive sentiment value, enabling us 
to finally state that the general sentiment in the ESN 
was positive. When aggregating these values per 
employee it turned out that, on average, all users had a 
positive posting-behavior. Looking at the business 
and/or private characteristics of a post, we saw that 
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56.9% of all posts had a business and 59.7% a private 
character. 16.6% of the posts had both business and 
private contents. After presenting the analysis of each 
variable, we combine them based on the literature to 
meet the objectives spreading knowledge and real-
time feedback. During the first interviews it turned out 
that the company wanted to focus primarily on value-
adding users in the context of these two objectives and 
wanted to exclude vivacity of a network. 

First, a value-adding user regarding the objective 
spreading knowledge is defined as a person sharing 
knowledge from a central network position. Thus, 
following the research literature we combined the data 
dimensions (cf table 1): Message (work-related) and 
Network structure/Behavior (centrality measures). 
After applying these two dimensions we presented our 
first results to the interviewees. It turned out that this 
procedure was too superficial here. For them it is 
interesting who is value adding in which area of 
knowledge. Thus, we came to the decision to 
differentiate not only between work-related and non- 
work-related but also between different work-related 
topics. So, we first filtered for work-related posts, as 
we only wanted to focus business-relevant knowledge. 
Then, we further identified the specific topics (three 
detail levels) with the help of Natural Language 
Understanding V1 of IBM Watson to differentiate the 
areas of knowledge. Thus, we aggregated the posts of 
each topic and, subsequently, of each employee to 
identify the topic a particular employee addressed 
most frequently. To identify which content was spread 
most, we finally analyzed the network position, as the 
knowledge of employees is more widely spread if 
posted by a central node. We chose the degree 
centrality due to its high correlation with other 
centralities. Looking at the topic categories, we found 
out that among the work-related posts 21 different 
topics were addressed by 40 employees on the whole. 
Further, as every employee addressed different topics, 
146 combinations of employees and topics could be 
identified. However, for each topic, we were able to 
identify those employees who contributed most to a 
topic. Continuing this analysis on a higher detail level 
(topic_cat2) made it possible to also identify the 
knowledge spread on more specialized topics such as 
technology and computing/internet technology. In 
total, 88 detailed topics were identified across the 40 
employees. On this detail level, 210 combinations of 
topics to employees could be identified. But did this 
knowledge also reach many other employees? 
Looking at the network positions of the employees and 
at the topics that were addressed most often (top 25% 
of the 88 detailed topics), it could clearly be stated that 
all of them were among the central nodes. Hence, we 
were able to identify different value-adding users 

depending on the different topics. For each topic 
(topic_cat1), we identified two to three value-adding 
users and therefore experts in this knowledge area. So, 
all interviewees agreed to combine the dimensions 
business-related content, topics and centrality. 

Second, regarding the objective real-time 
feedback, a value-adding user actively gives feedback 
in terms of change-oriented criticism. This is in line 
with our results of the literature review: a user who 
actively posts negative and work-related content. After 
applying this identification approach to our data, we 
discussed our results with the interviewees. The 
concurrent opinion was that these dimensions were 
helpful in a first step but were not fully enough for 
identifying a value-adding user in terms of the 
objective “real-time feedback”. The board member 
argued that further analysis was needed as not every 
negative post contain constructive feedback. Posts that 
contain e.g. furious invectiveness had to be excluded. 
So, to fulfil the requirement of the board member we 
additionally included the emotion detection.  it is 
possible to identify the emotional sentiment of a user’s 
written text. Hence, by applying the Tone Analyzer V3 
of IBM Watson Developer Cloud we drew a 
distinction between six emotional levels: anger, 
disgust, fear, joy, analytical and sadness. This allows 
us to check the emotional aspect of the criticism 
expressed by the employee. The distribution of the 
emotions can be seen in figure 1 (left). 

In a first step, we focus on the negative emotion 
“sadness” to identify the subliminal criticism. 
Moreover, we excluded emotional posts (e.g. posts 
with high values of anger) that are so decidedly 
negative that a user who exhibits these kinds of 
emotions is not able to give constructive feedback. 
Further, one of the department managers pointed out 
that it would be important to include the centrality 
measure as criticism may not be realized if dispatched 
by decentral nodes because of their weak connectivity. 
As the case company wanted to react quickly to the 
negative feedback that spread fast across the network, 
we included the centrality measures. In addition, the 
other department manager stated that it would be 
further helpful to identify the topics a value-adding 

Figure 1. Left: tone analysis; Right: Sentiment analysis 
and centrality measures 
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user gives feedback about. As we stated above, the 
network position of the employees plays a decisive 
role in meeting this objective. Thus, we split the 
employees into central, neutral and decentral nodes 
and provided boxplots based on the sentiment values 
of work-related posts (see figure 1: right). Comparing 
the three groups central, neutral and decentral, we saw 
that in all of them the inter quartile range started at 0.0, 
indicating that 75% of all posts had a neutral or 
positive and 25% of them a negative sentiment. 
Differences could especially be seen when comparing 
the median of the central nodes (0.56) to the other 
groups (0.51, 0.47) as it was much lower and the group 
of central nodes had a lower skewer (-0.98) than the 
neutral (-0.55) and decentral nodes (-0.39). Our results 
show that the posting behavior of central nodes 
generally had a more negative sentiment than that of 
the other nodes. Furthermore, looking at the negative 
posts and analyzing their emotion, the largest share of 
the negative posts exhibited the emotion “sadness” 
with 41.7%, e.g. “Status update: It's endless. We can 
barely see our monitors”, posted at 04:11am. 
Afterwards, we additionally analyzed the topics of the 
negative posts. Here, we saw that most negative posts 
contained the topic “technology and computing”, 
especially “technology and operating systems”, e.g.  
“Yes, we are still here and we screwed only two of our 
seven gateways.” We saw that across these negative 
posts, subliminal feedback in terms of criticism 
prevailed. As can be seen above, the employees 
complained about their workload and working hours. 
As the same employees repeatedly wrote similar posts, 
it was possible to identify them as valuable.  

6. Discussion of the results  

Drawing on the literature was a starting point for 
identifying value-adding users. Advantageously, the 
results of the literature summarized in table 1 covers 
various dimensions that can be combined to meet the 
three identified objectives. Moreover, these data 
dimensions can be combined differently to meet other 
objectives a company may have. But, they can be 
further sharpened to identify more targeted value-
adding users, too. First, regarding the objective 
spreading knowledge, we were able to identify value-
adding employees and estimate – according to their 
network positions – how knowledge spreads across the 
network, based on the assumption that knowledge 
provided by central nodes spreads faster and wider 
than knowledge provided by e.g. decentral nodes, 
which was already proven correct by [19]. But as there 
are also topics that are initiated by decentral users, 
specific incentives need to be identified that stimulate 
the employees’ needs to influence goal achievement 

and therefore their helping behavior in a positive way 
(cf. [62]). Their knowledge, even if relevant for other 
employees in the company as well, does not spread fast 
or reach the persons of interest although they exhibit 
individual initiative. The question is what a company 
or the employees themselves can do to facilitate access 
to this knowledge, e.g. how employees can shift their 
network position from decentral to central, a problem 
network science literature deals with (cf. [65]). Certain 
software functionalities e.g. could be implemented to 
provide employees with the information that their 
posts are barely seen, which they may not be aware of, 
or central employees could share these posts identified 
as relevant but invisible to other employees. Second, 
regarding the objective real-time feedback (cf. [23]), 
we were able to identify value-adding users by 
combining the dimensions centrality, work-related 
posts, sentiment, emotion and topics. According to our 
interviewees this is a huge advantage for the case 
company. However, it is counter-intuitive to classify 
employees who complain about internal conditions as 
value-adding users, as it is of course also probable that 
these users spread a disadvantageous atmosphere in 
the company [23]. But, in the long run, it is better for 
the management to know of rumors and problems 
within the company and be aware of who is discontent 
with the prevailing situation. Identifying these users 
creates the opportunity to counteract dissatisfaction 
promptly and change things. Being aware of problems 
and reacting accordingly is by far better than 
ignorance. We discovered that employees complain 
about their workload after working late. When the 
board member became aware of this, the company 
decided to reward such employees. The identification 
of value-adding users based on the company´s 
objectives thus seems promising in terms of serving as 
a basis for deriving measures that are crucial to make 
an ESN successful. So, we saw that along the two 
objectives presented, value-adding users could be 
identified properly. We were also able to show that in 
an ESN there are different types of value-adding users, 
depending on their particular objectives.  

7. Conclusion  

The aim of this paper is to identify value-adding 
users in ESN. Based on the literature with rewarding 
results, it was not only possible to clearly define the 
characteristics of a value-adding user. Instead, we 
identified that different authors provide different 
characteristics relating to different objectives [19-23]. 
Even though the objectives define a value-adding user 
in different ways, we identified intersections that we 
dissolved in table 1. In the existing literature, a clear 
definition of value-adding users could not be found. 
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Instead, we concluded that value-adding users must be 
defined in the context of distinguishable objectives. To 
answer RQ1, we compiled the characteristics of a 
value-adding user resulting in a set of dimensions: 
network structure, message, behavior and social 
network affinity. So, we can provide a comprehensive 
overview of how to identify and define value-adding 
users. Further, we examined the applicability of the 
dimensions and the objectives in a case company by 
analyzing the dataset of the ESN and by conducting 
several in-depth interviews, enabling us to identify 
value-adding users in a practical context. Within these 
interviews the case company formulates further 
requirements a value-adding user should meet to be 
valuable. Thus, regarding the objective spreading 
knowledge the case company wanted to identify those 
users who spread knowledge in a specific topic area 
across the network. Therefore, in our analysis we 
included topic detection to identify the value-adding 
user per topic. Regarding the objective real-time 
feedback, the interviewees agreed that the first results 
were too broad, so we included further measurement 
approaches (emotions, topics). Including them, and 
highlighting objectives is an indispensable step with 
regards to identifying value-adding users and, from a 
company´s point of view, applying them effectively 
(see RQ2). With the help of the interviewees, we were 
also able to confirm the value-adding users. Our 
research contributes to theory and practice alike. First, 
as a contribution to theory, we provide a 
comprehensive view in terms of value-adding users in 
ESN, identifying well-defined objectives and 
dimensions. Second, we contribute to theorizing how 
value can be generated within an ESN, which is hardly 
considered in literature. As a contribution to practice, 
first, we show the applicability of various dimensions 
and the combination of these dimensions in a real-life 
setting. Second, we identify measures to influence 
employee behavior, eventually influencing the 
network structure towards an achievement of the 
goals. However, our research is not without 
limitations. In the case study, we had to restrict 
ourselves to a limited number of values and objectives 
that were aligned to the case company. In other 
practical settings, different values and objectives may 
have to be set. Thus, for further research we are intent 
on carrying out a study by analyzing a larger data set. 
So, we plan to evaluate whether our approach applied 
on an extended network results in more value-adding 
users because of further objectives, whether these 
users can be distinguished more precisely, and 
whether further characteristics can be derived. 
Furthermore, since the value-adding users show 
characteristics that are also important dimensions of 
the research direction of OCB, such as helping 

behavior or individual initiative, we aim to investigate 
to what extent the other five dimensions [62] can also 
be applied in the field of ESN and how this research 
field can be support to structure user types in ESN. 
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