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Abstract—Virtual teams rely on enterprise social networking 
tools such as Slack to collaborate efficiently. While such tools 
contribute to making the communication more synchronous and 
to support distributed agile development, there are several 
challenges such as how to interact with each other and how to 
balance the communication with other types of communication 
mechanisms such as meetings, e-mail, and phone. In this paper, 
we describe and discuss how a distributed global project used 
Slack. Some of the challenges we identified were related to 
language problems, using too much direct messaging when 
communicating, and unbalanced activity (33% of the users 
accounted for 86% of the messages). The positive aspects of 
using the tool were increased transparency, team awareness, 
and informal communication. Further, Slack facilitates 
problem-focused communication which is important for agile 
teams. Our study stresses the importance of reflecting on how 
virtual teams use communication tools, and we suggest that 
teams decide on guidelines on how to use the tools to improve 
their coordination.  

Keywords—communication, coordination, Slack, distributed 
teams global teams, agile software development, Enterprise Social 
Media 

I. INTRODUCTION

Global software development (GSD) has become 
prevalent in recent years [1]. Some of the features that make 
GSD so popular is the possibility of working on the same 
software project simultaneously from wherever in the world 
and getting access to a larger workforce [2]. Further, global 
software development often relies on virtual teams in which 
team members are dispersed across different locations [3]. 
While the scenario of globally distributed teams is attractive 
on paper, in practice, there are many obstacles that such teams 
might face. For example, communication and coordination 
between team members and other stakeholders turn to become 
a significant challenge in distributed software development as 
well as trust, culture, and language [4]  [5], [6].  

Agile software development practices seem to address 
some of the inherent challenges following from distribution of 
work, like complexities in communication, coordination, and 
collaboration [7]. Agile philosophy favors flat organizations, 
open mindset, and informal communication instead of indirect 
formal communication patterns, and strict manager-led work 
division and allocation. For companies involved in GSD that 
want to work in an agile manner, this means that additional 
effort, investment, and consideration is needed to achieve a 
sustainable strategy that enables agile benefits [8]. Ramesh et
al. [9] suggest four practices to improve communication in 
agile GSD; synchronize work hours, provide for informal 
communication through formal channels, balanced 
coordination, and constant communication. Further, enabling 

communication and coordination based on mutual adjustment 
across sites is one key to succeed with agile in GSD [10].

As a consequence, many organizations now start to use 
applications such as Slack or Yammer. These applications are 
known as Social Networking Platforms and can be categorized 
under communication methods that are called Enterprise 
Social Networking (ESN). ESN acts as a forum for its 
members where they can communicate with other co-workers 
in the same organization [11], facilitating knowledge sharing 
and easy access to expertise  [12]. Further, ESN enables team 
leaders to take part in the daily communication to know what 
difficulties the team is facing at any time [13]. However, 
research on the use of such tools in virtual teams is scarce [14]. 

Motivated by the need of more studies on globally 
distributed software teams, and to understand approaches and 
solutions for coordination and communication in such teams, 
we studied a group of 30 developers, testers, team leaders, tech 
leaders and managers in one product center at a large 
international company. The group was working in agile virtual 
teams and was distributed between Norway and Poland. We 
interviewed and observed the team members in both countries, 
and we also collected and analyzed Slack logs, meeting 
minutes and other project material. In particular, we used the 
case study method [15] to investigate the following research 
questions:  

RQ1:  What are the challenges of using enterprise social 
networking tools in agile virtual teams? 

RQ2:  How do enterprise social networking tools enable 
coordination by feedback in agile virtual teams? 

This paper is organized as follows. We present 
background in Section 2 and the research method used in 
Section 3. We report our findings in Section 4. In Section 5 
we discuss the findings, implications for practice, as well as 
the limitations. We conclude and suggest future work in 
Section 6. 

II. BACKGROUND

In this section, we first present related work of 
communication in agile GSD projects, and then we describe 
Enterprise Social Networking and Slack which is a platform 
for team communication. Finally, we discuss Slack as a 
coordination mechanism in teams by drawing on established 
coordination theory.  

A. Communication in agile GSD 
Communication has a vital role in the success of GSD 

[16], and informal communication, in particular, plays a 
crucial role [16]. Further, face-to-face meetings are the most 
efficient and ideal type of communication [17], but in GSD 
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where teams are be spread over continents with time zone 
differences, such meetings are limited. Therefore, team 
members communicate with each other using some form of 
internet-based communication tool [18]. However, in the 
presence of temporal distance, real-time and synchronous 
communication is challenging to achieve [19]. Therefore 
many distributed software development teams try to balance 
agile and distributed approaches, by requiring synchronous 
work and regular visits, to improve communication [2]. 

While new technology and new processes enable better 
communication in GSD, there are still many challenges. High 
pressure in mastering advanced communication technology 
and lack of nonverbal communication, as well as problems in 
forming trust between distributed teams and team members 
are some of them [20], [21]. Misunderstandings and conflicts 
might also happen in the absence of sentiment and meta-level 
information, such as body language [22]. Also, if the 
communication technology and tools are not adapted to the 
specific distributed context, they might lead to limited 
information sharing between distributed team members [14]. 
While regular and scheduled communication is vital in 
distributed teams [5], research also shows that developers are 
in need of ad hoc and informal communication [23], [24]. 
Therefore any shortcomings in communication between the 
team members will profoundly impact the success of GSD 
projects [25]. Receiving delayed feedback is another 
challenge often faced by distributed teams [26], and the time 
to receive a response increases dramatically with the use of 
only asynchronous communication tools [19]. Casey and 
Richardson  [26] studied two distributed teams located in 
Ireland and Malaysia that used e-mail and found that use of 
only this type of asynchronous communication also increased 
the misunderstandings and ambiguity of information.  

B. Enterprise Social Networking 
The amount of communication tools and platforms that 

support distributed software development has increased 
substantially in the last years. Examples are Slack, Yammer, 
Microsoft Teams and Workplace by Facebook [27]. These 
applications are known as Social Networking Platforms (SNP) 
or Team Communication Platforms (TCP) and can be 
categorized under communication methods that are called 
Enterprise Social Networking (ESN). 

 Cardon and Marshall [28] surveyed business 
professionals to investigate the perceptions of using enterprise 
communication tools for team communication and 
coordination and concluded that ESN tools probably will 
become the primary communication tool for teams. Kane [29] 
looked into ESN and suggested a framework for considering 
the design decisions and possibilities when implementing 
such tools, for example, to consider how the design of the tool 
affect how people in the organization share and access content 
and how they interact with each other. Riemer et al., [30] 
studied the usage of Yammer, an enterprise communication 
tool, in the consultancy firm Capgemini to explain how social 
network emergence may originate from a grass-roots 
initiative.  

One thing that differentiates general social media such as 
Facebook and Twitter from ESN is that social media is open 
to public and everyone can use them, but access to ESN is 
limited to employees and those with whom the company needs 
to get in touch with regularly [31]. There are four attributes 
which a platform should provide for its users to be considered 
as an ESN [12]: 

1. Being able to send and receive messages to individual
members as well as the whole or a group of members.

2. Being able to choose and show particular coworkers as
their communication partners.

3. Having the possibility to share files with other users.
4. Being able to view all the conversations that are done

publicly, consisting of text messages and file shared.

If the ESN is managed correctly, it can boost the 
productivity and motivation of employees, enhance 
collaboration between the different actors in the organization, 
and lead to more learning for team members [32]. Moe et al., 
[13] found in a study of a virtual team between Norway and 
Ukraine that the primary use of the social software was related 
to asking questions and discussing problems, which increases 
productivity. ESN also enables people in different locations to 
communicate and become more involved in innovation, 
revenue creation, and socio-economic growth (Qi and Chau, 
2016). However, Moe et al., [13]  reported that the activity 
(number of messages) varied significantly among the team 
members indicating that not everyone in a virtual team is 
involved in the communication and committed to using the 
communication platform. Therefore it is essential to 
understand that there is a learning curve associated with any 
new tool, and organizations need to invest in training to reach 
their goals of increasing collaboration between their 
employees [33]. Developing an open culture among the 
employees and using an ESN which have similarities to social 
media that employees use in their private life may help to 
improve the usage of ESN by employees [34]. 

One of the problems that can be associated with the long-
term use of ESNs in distributed projects is that employees 
might feel isolated because of limited face-to-face encounters 
with other people [35], but at the same time, ESN is not 
designed and meant to replace personal and physical 
encounters completely [36]. 

C. Slack 
Slack is an ESN tool that was launched in 2014 and now 

has ten million active users every day [37]. It has turned a 
contemporary form of communication, i.e., texting, into a 
workplace app. Although lately some big players in the 
market, like Microsoft, Google, and Facebook, have launched 
products to compete with Slack, still 43 percent of Fortune 100 
companies are using Slack. Its popularity among startup 
companies is the same, if not more than the big enterprises 
[38]. Slack is a multi-platform software, meaning that it can 
be used on all kinds of operating systems including mobile 
phones. In addition to instant messaging it is also possible for 
users to make voice and video calls and share files.  

Messages in Slack can be seen and searched for only by 
those who are involved in the messages. Using emoji is 
another way of communicating in Slack, it can be both used 
by the user who is writing the message to communicate 
emotions, as well as by the readers of the message who can 
"react" to the message and communicate their emotion with 
the sender of the message. It is also common to get the 
attention of someone or all the members of a channel by using 
the @-symbol. In this case, users will immediately get a 
notification if they are online. 

According to media synchronicity theory [39], instant 
messaging as a communication technology earlier scored low 
on the attributes symbol variety and parallelism. However, 
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now we see that modern ESN tools are quite rich in providing 
these two facets. The "editability" feature is unique in ESNs 
such as Slack and cannot be found in other ways of 
communication (e.g., e-mail). When communicating on Slack, 
the users can edit their posts without any time limitation, and 
a small “(edited)” sign will be shown after the message so that 
the others will know that the message is changed. As a 
consequence, a person may respond more quickly and without 
as much thought as when writing an e-mail, knowing they 
have the ability to edit the message at a later time. A person 
may also delete their message if they regret sending it. These 
features might lower the threshold to communicate with each 
other in a distributed project.  

As Slack is a quite new tool, there is little research yet. 
However, Stoeckli [40] looked into Slack chatbots and 
integrations from an affordance perspective and explored their 
constraints within enterprises while Lin et al., [41], through an 
exploratory study, tried to find out how developers use Slack 
and what kind of benefits it could give the team. 

D. Slack as a coordination mechanism 
Effective coordination and coordination mechanisms are 

essential for having success in GSD projects. Van de Ven et 
al. [42] propose three coordinating modes: by programming 
or codification (impersonal mode), and coordination by 
feedback on an individual level (personal mode) or a group 
level (group mode). Once implemented, the impersonal 
coordination mechanisms are codified and require minimal 
verbal communication between people. Examples include pre-
established plans, checklists, and process documentation. 
Coordination by mutual adjustment or feedback is based on 
informal communication. In the personal mode, people in the 
organization make mutual task adjustments through either 
vertical or horizontal channels of communication. In the group 
mode, the mechanism for mutual adjustment is vested in a 
group through scheduled or unscheduled meetings. In the 
group mode, the mechanism for mutual adjustment is vested 
in a group through scheduled or unscheduled meetings. This 
division is mainly in order to differentiate between the more 
routine encounters and the informal conversations between 
co-workers [42]. 

Slack supports coordination through feedback on 
individual and group mode and both vertical and horizontal 
channels. The coordination on Slack can be categorized as 
vertical when team members are communicating with their 
manager. When team members communicate in group 
channels they are exercising group mode coordination; a 
group of people can follow and join the conversation. 
Williams [43] describe how Slack can be seen as a chat room 
where the whole company and its different teams can be 
broken into smaller channels for group discussion. Channels 
are often created to discuss a particular topic and are like the 
old chat rooms. These channels can either be public or private. 
Public channels are visible to the entire team, and all the team 
members can join them while private channels require an 
invitation to join. Most often the communication on Slack will 
be unscheduled as communication is often triggered by 
someone asking a question, sharing information or 
participating in a discussion. However, team members will 
sometimes schedule a Slack conversation or Slack video call 
at a specific time. Additionally, Slack also supports 
impersonal mode of coordination, for example, automatic 
messages posted on Slack through bots and integration with 
other systems. 

III. DATA COLLECTION AND ANALYSIS

A. About the case 
Geosoft (a pseudonym) is a large software company that 

produces and sell specialized software for the engineering 
domain. Geosoft develops both mass-market software and 
customer-specific software on a contract basis. In addition to 
developing software in the main offices in Norway, Geosoft 
also develops software in its offices in Malaysia, Germany, 
China, USA, and the UK. Geosoft has over 15 years’ 
experience with global software development.  

We studied a group of 30 developers in four agile virtual 
teams in one Product Centre distributed across Norway and 
Poland. At the time of the interviews, the teams were named 
Front-end, Back-end, Operations, and UX. We observed and 
interviewed team members on both sites. The development 
teams were considered to be self-organized, and the team 
members could choose themselves which tasks to solve from 
the product backlog. The backlog was maintained by the team 
leads and the business leader. The business leader was located 
in Norway and was the one responsible for the daily decisions 
regarding the features in the backlog. The developers and 
testers at both sites performed code reviews. 

B. Data collection 
We collected chat logs, consisting of around 30,000 

messages shared between the team members from March 
2015 to August 2017. We observed four distributed stand-up 
meetings and conducted a group interview in Norway in 
August 2017. Additionally, we held informal interviews with 
two of the leaders. In September 2017, we facilitated four 
retrospective meetings in Poland where members from both 
the Polish and Norwegian site where present. We also had 
several informal conversations and unstructured interviews 
with the members outside of these retrospective meetings. 
Throughout the study, we communicated with our main 
contact at Geosoft who was available for off-site data 
collection via both e-mail and phone.  

C. Data analysis 
All interview and observational notes were imported into 

a shared database and discussed among the first and second 
author. Throughout the research we wrote memos which acted 
as a log and gave us the possibility to look at how our 
reflections evolved and why a particular decision was made 
during the research. For the analysis of the chat logs we used 
NVivo. 

The exported chat logs from Slack were in the form of a 
compressed zip file which contained several folders which 
represented the channels in Slack. Inside each folder, there 
were lots of JSON files which each one containing the chat 
logs of one day. Inside the JSON file, every message was 
coded in a special format showing the ID of the sender, the 
message and a timestamp. We had to convert the IDs to 
usernames and the timestamps, which were in Epoch format, 
to a readable format. Finally, it was not possible to import 
JSON files directly into NVivo, so we converted the files to 
PDF before they were imported into NVivo. 
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TABLE I.  CODING SCHEME 

Category  Explanation  Example from the logs 
Coordination 
/General 
information 

Giving general 
information 

We will cancel todays 
internal demo meeting. 
There are too many people 
on holidays 

General 
discussions 

Questions and 
answers regarding 
general topics 

Dates are ok, and no food 
allergy for me. 

Problem-focused 
communication 

Technical 
questions and 
discussion of 
possible solutions 

Is it expected that user 
groups options endpoint 
returns nothing?  
It depends on how much 
we need to refactor, but 
there is better support for 
using a Java framework. 

Technical 
Information  

Giving technical 
information  

Please ignore notifications 
from TFKR, I’m just 
cleaning up the view.  

Socializing  Messages used for 
socializing  

I would like to award this 
week’s Commit Name 
Award to @Christian.  

Emoji  Emojis used by 
users  

:slightly_smiling_face:,  
:stuck_out_tongue: 

 
In NVivo we coded parts of the logs manually, and we also 

conducted some automatic analysis offered by the tool (e.g., 
word frequency). For the manual coding in NVivo we applied 
descriptive coding. Descriptive coding uses a word or a short 
phrase to summarize the topic (as opposed to the content) and 
is useful for answering questions such as “What is going on 
here?”[44], see Table 1 for the final coding scheme. 

As we have followed the team for many years, we have 
observed the team spirit and communication tone during 
visits [46], and have found that the tone in the teams overall 
is positive. We were, therefore, curious to see if automatic 
coding in NVivo would reflect this tone and we applied a 
sentiment analysis. Automatic sentiment analysis is to 
determine from the text whether the emotion or attitude of the 
statement is positive or negative [47]. NVivo looks at the 
sentiment of words in isolation and does not take context into 
account. As such, automatic coding is a good supplement to 
manual coding in NVivo, but cannot (yet) replace human 
coding.  

IV. FINDINGS 
First, we describe in general how the virtual teams 

collaborated to understand the role of Slack, followed by a 
description of the actual use of Slack. Next, we describe some 
challenges that the teams faced. Then we discuss how Slack 
may support agile virtual teams. Finally, we describe how they 
in a retrospective agreed on improving the use of the ESN tool 
Slack.  

A. Team communication and coordination 
The product center relied on a combination of Scrum and 

Kanban (ScrumBan) which requires frequent communication 
and coordination. Further, the teams employed agile practices 
such as daily stand-up meetings with the use of video, 
retrospective meetings, and demos and grooming meetings.  
Additionally, regular face-to-face meetings were essential for 
making the agile practices work. For example, they regularly 
had co-located retrospective meetings, see Fig. 1. The whole 
product center collocated every 6 or 12 months. Also, each 
time a new development effort was started, developers and 

testers involved would co-locate for one to two weeks. How 
co-location was done in practice is described in [46]. 

Inspect and adapt was one core value for the product 
center, which led to continuously experimentation of agile 
practices for distributed teams. E.g., they tried out a virtual 
water cooler by having a video link up and running during 
working hours, and different variations on processes and tools 
for distributed work. 

 At the time of conducting the interviews at the Norwegian 
site, each day had six virtual meetings (stand-up meetings) 
scheduled for their virtual teams, see Table 2. During our 
observations of meetings, we found that team-members 
referred to discussions on Slack in a way that it was expected 
that everyone was updated on the latest information. 
Moreover, the team members did not wait for the daily 
meeting to address issues. As we observed in a stand-up 
meeting:  

 “[UX developer], do you have anything to add?” 
 “No, I got answers on Slack yesterday”.  

TABLE II.  DAILY GROUP MODE COORDINATION 

Start End Team meeting 
08:50 09:00 Operations 
09:00 09:15 UX 
09:15 09:30 Front-end 
09:30 09:45 Back-end 
09:45 10:00 Support meeting 
10:00 10:15  Bug triage 

 

B. Use of Slack 
In 2016, the virtual teams started using Slack as a 

communication tool. A project member, responsible for agile 
methods, told us:  

“Many people were negative to introduce “another 
system” because we were already using Yammer, Wikis, 
Skype and others. But, we wanted to see if we could benefit 
from it in our distributed work.”  

Since a subscription to Slack channels was voluntary, they 
continued to use e-mail for information they needed to 
guarantee that everyone would get. 

 

 

 

 

 
Fig. 1. A virtual team having a co-located retrospective meeting             
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TABLE III.  CODING OF STATEMENTS 

Type Avg. General Back-end 
General 
information/coordination 

3 % 1 % 4 % 

General discussions 15 % 16 % 13 % 

Problem-focused 
communication 

48 % 50 % 46 % 

Technical information 20 % 6 % 33 % 

Socializing 3 % 4 % 1 % 

Emoji 13 % 23 % 3 % 

SUM 100% 100% 100% 

The Slack logs included 30 000 messages sent over 2.5 
years in 70 channels. Most channels were no longer active and 
had been archived, indicating that Geosoft adapted Slack to 
their current needs. Because of privacy settings in Slack, we 
could not get access to the direct messages between two 
individuals.  

We coded two of the channels manually, see result of the 
coding in Table 3. Almost half of the statements were coded 
as problem-focused communication (21% questions and 25% 
answers, on average). There were little social talk and almost 
no usage of emojis in the back-end channel, these numbers 
were much higher in the General channel.   

Figure 2 shows user activity in the three essential channels 
General, Back-end and Front-end. The ten (of 30) most active 
users had 86% of the messages. Of these ten, the two 
Norwegian tech leads where the most and third most active 
user and two senior developers were the second and third most 
active. One Norwegian tech lead commented on her role and 
the need to interact with others:  

”some developers and testers are lacking the technical 
skills, so you need to help and support them.” 

When analyzing each channel separately we found that the 
Back-end channel had a slightly different pattern, see Fig. 3. 
The contribution was more balanced between the countries in 
this channel. One reason was that the Norwegian tech leads 
were posting in several channels, and therefore in sum were 
the most active users across channels.  

We conducted automatic coding of the four channels 
General, Help, Back-end and Operations. A word frequency 
query in these channels revealed that “works” was the most 
frequent word in the logs, followed by “smiling” (see Figure 
4). Smiling is such a frequent word because smileys or 

positive emojis are shown in the logs as for example “:smile:”, 
“:smiling_face:” or “simple_smile”.  

 We also performed an automatic sentiment analysis in 
these four channels to get a view of the overall tone. 
Generally, the words were coded as neutral, see Table 4. The 
product owner explained:  

“How personal we talk in open channels is kept within 
certain limits.”  

The General channel had a few more positive statements than 
negative statements, the same was the case in Back-end. 
However, Operations had 2% negative statements, and no 
statements were coded as positive. Surprisingly, the Help 
channel had more negative than positive statements.  

 

TABLE IV.  AUTOMATIC SENTIMENT ANALYSIS 

Type Avg. General Help Back-
end 

Operations 

Mixed 7 % 3 % 19 % 4 % 0 % 

Negative 8 % 10 % 11 % 8 % 2 % 

Neutral 78 % 73 % 64 % 77 % 98 % 

Positive 8 % 14 % 6 % 11 % 0 % 

Total 100% 100% 100% 100% 100% 
 

 

 

Fig. 4.  Word cloud of the 100 most frequent words in four of the 
channels  

 

 
Fig. 2. User activity across three channels. NOR= Norwegian, POL = Polish  

 

 

Fig. 3. User activity in the Back-end channel. NOR= Norwegian, POL = 
Polish  
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C. Challenges  
1) Language 
A challenge when using Slack in virtual teams was related 

to the different native languages people have. We found that 
in some cases, people wrote in Norwegian or Polish, probably 
because they found it was easier to write in their native 
language and the communication was directed to people in 
their own country. However, this prevented other (virtual) 
team members from understanding and engaging in the 
communication. This issue was also discussed in one 
retrospective meetings, where they discussed the importance 
of using English as the working language. 

Another challenge was that some of the Polish developers 
were not that proficient in English, and this probably reduced 
the motivation and capability to write in Slack. As one 
Norwegian tech lead explained:  

“We have struggled somewhat because of language 
issues. Domain knowledge in combination with low 
language skills has made it difficult. It was a real problem 
that especially one person was really bad in English 
writing.” 

 As two of the team members in Norway spoke English, 
the Norwegians were used to English as a working language, 
and therefore the language barrier was smaller for them.  

2) Unbalanced activity 
Another challenge was the unbalanced activity. The agile 
team is supposed to be self-managed, which require everyone 
to communicate with everyone and that the communication is 
balanced and not only one-way. Some users were very active, 
while some posted just a few messages and did not contribute 
much. We found that 33% of the users wrote 86% of the 
messages, and the four most active users were Norwegian tech 
lads and senior developers. This unbalance was perceived as a 
problem and discussed in a group interview. A teach lead 
stated: “Some team members don’t ask any questions [in the 
channels], maybe it’s a cultural difference.”  

The most active user was a Norwegian tech lead, whose 
main task became to support the developers, and in particular, 
she used a lot of time communicating with the Polish 
developers. An excerpt from the Slack logs give an example 
of a Polish developer asking her for clarification: 

Developer: to me this seems like test data that has been 
added to the develop database by mistake.. but maybe I'm 
wrong.. @techLead? 

In the group interview, this tech lead elaborated on her role in 
the project which affected her activity on Slack: 

 “I ask a lot of questions to avoid misunderstandings. I 
want to make sure that we clarify terms and concepts so 
that we agree on the definitions, which are important.”.  

3) Using Too Much Personal Mode of coordination 
 Another challenge was the use of private messages instead 
of communicating in public channels. One interviewee 
suggested that half of the messages on Slack were direct 
messages between team members. Several others confirmed 
this opinion regarding the use of direct messages. Generally, 
we found that the Norwegian developers and testers wanted 
more of the communication to be open while the Polish project 
members appreciated having private conversations. The 
Norwegian product manager stated: “One should use the 

"public" channels and not direct messages, to increase 
learning.”  

The managers and tech leads encouraged the use of 
channels and not direct messaging to be more transparent and 
to share more knowledge. However, it was hard to change as 
one tech lead explained: “I try to encourage them to write 
messages in open channels, but they still continue to send 
personal messages.“  

One explanation could be that the Norwegian developers 
and had used social software for a longer period and were 
therefore more motivated to communicate in Slack channels. 
While the developers in Poland were used to more one-to-one 
communication in their teams and a more hierarchical 
organization. Another explanation could be that remote 
developers in Poland noticed that the Norwegians answered 
more quickly when contacted directly. As one Norwegian 
developer explained:  

“While I try to answer as quick as possible in the channels, 
I give faster feedback when a person sends a direct 
message.”  

The Norwegians tech leads hoped that with more 
communication being open, others could learn from the 
discussions and that the team members would need less 
support as time went by.  

4) ESN workspace structure (channels and members) 
A final challenge was to not have too many channels so it 

would be difficult to follow relevant discussions but at the 
same time channels needed to have a narrow focus to know 
where to discuss what topic.  The product manager explained: 
“A major challenge has been to find a balance in the number 
of channels and make the channels as relevant as possible. 
Another project member stated: “We have created channels 
for different topics so that team members do not have to 
explain the context every time they send a new message. But, 
it does not work perfectly” 

Having many channels lead to another problem. During a 
retrospective meeting, one topic discussed was that people 
found it difficult to know who should join which channel. 

D. Support for agile teamwork in virtual teams  
Agile methods highlight principles such as communication, 
collaboration and transparency [49] as well as being able to  
“sense and respond” [50] or “inspect and adapt”[51].  

We found that Slack facilitated these agile principles in 
the distributed project. As the product manager commented: 
“We use Slack to share knowledge, communicate frequently 
and, to enable continuously learning.” 

Slack enables some of the same transparency in 
distributed projects as co-located projects with an open office 
landscape. One example is that team members used Slack to 
notify each other about their presence. In 2016, a developer 
suggested: “Should we have an #out-of-office channel here 
on slack? Easier than sending email imo.” This channel was 
created two days later and actively used for informing each 
other of presence across sites, see an excerpt of a log in Table 
V. Team members also notified each other of why they could 
not attend team meetings (e.g., daily stand-up meetings). 
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TABLE V.  EXCERPT FROM CHANNEL #OUT-OF-OFFICE 

User Time Statement 
1 06:17 I'll be bit late today. There is something 

called as 'Easter Bake Sale' at my daughter's 
school for her class today at 9:15 which I'm 
going to attend to. 

2 06:17 Good luck with that:-) 
3 06:18 Thanks!! 
4 07:35 I'm running late today. I'll be in as soon as 

possible. 
5 08:08 I'm down with fever. I'll try to work some 

from home when the drugs kick in. Available 
on slack and phone all day. 

 

They also discussed the importance that if someone knew 
an answer to a question without being involved in the 
discussion, they should respond immediately and not wait for 
others (for example the person mentioned with @) to answer. 
They encouraged fast feedback as one team member posted 
on Slack:  

“(…)Please give me feedback ASAP. And as always, we 
aim to “fail fast”; if we see problems, we’ll deal with them as 
they appear.” 

To quickly sense and respond, information has to be easily 
accessible. Slack was built around the principle of having easy 
access to information; the name came from the acronym 
Searchable Log of All Conversation and Knowledge [52]. 
Team members often posted information to have it accessible 
for future reference. The team members also used Slack to 
share files, especially screenshots. A Norwegian team 
member offering help to a Polish team member: “Yes. I can 
help. Do you have a screenshot of how this should look like 
when it is done?” 

E. Guidelines. 
As the virtual teams wanted to improve how they 

interacted with each other using ESN, they often discussed in 
retrospectives how to communicate in the project and on 
Slack. In one co-located retrospective it became evident that it 
was important to formalize slack guidelines so everyone had 
the same understanding and to make it easier for newly hired 
people to get up to speed. The project members created the 
following guidelines:  

More open communication. Open communication in 
channels was favored over direct messages between two 
people. 

Each team should have a main channel. E.g.,  front-end, 
back-end and UX.  

More separate channels. Rather than posting too many 
messages in team channels or the general channel, they 
wanted more narrow and specific channels. All channels 
should have a descriptive purpose so that it would be easy to 
know what issues to discuss in which channel.  

Less communication of features and bugs in other 
tools. While they still used other tools (such as Microsoft 
VSTS) to discuss features and bugs, they wanted to move this 
type of communication only to Slack, e.g., by creating new 
channels for discussions of specific features or bugs. They 
believed it then would be easier to browse the history of the 
discussions of that issue, if the discussion was only in one 
place.  

More short-lived channels. A developer who first started 
to work on a feature should make a new channel for that 
feature (similarly for bugs). All new feature- or bug specific 
channels had to be mentioned in the general-channel. They 
decided that such short-lived channels should have a specific 
prefix, showing that it was a feature-discussion, for example. 
The channel should be archived when the feature had been 
implemented, or the bug had been solved, to reduce the 
number of channels. 

V. DISCUSSION 
For this study, we aimed to understand and explain how a 

virtual agile team being distributed across sites used the 
Enterprise Social Networking tool Slack to coordinate and 
communicate. Agile software development relies on frequent 
interactions, and since distance makes people communicate 
less [6] virtual teams need tools that can mitigate the distance 
and lower the communication barriers. We found that by using 
Slack, the agile teams were able to rely on mutual adjustment. 
While we found that Slack supports the virtual teamwork, 
there are some barriers. We now turn to our first research 
question: What are the challenges of using enterprise social 
networking tools in agile virtual teams? 

We identified four challenges: language, unbalanced 
activity, using too much personal mode of coordination and 
finding the right ESN workspace structure. We will now 
discuss these challenges.  

Language is an often-reported challenge in distributed 
projects [6] and was also present in our study. When team 
members in distributed projects have to communicate in their 
second language, the quality of the communication is reduced 
[5], which explain why some messages were in Norwegian or 
Polish. However, this behavior excluded other team members. 
Further, we found that the Norwegians were used to speaking 
English, which can explain why they dominated more in the 
Slack channels. Our finding is in accordance with a study of a 
distributed agile project [53], that found that people who were 
confident in their second language dominate more in 
meetings. One of the reasons that the Norwegians were more 
confident was that English had been their working language 
for several years. From this, we argue that language and 
unbalanced activity were related. We now continue to discuss 
the unbalanced activity.   

Another reason for the imbalance between the two sites 
was that the tech leads and senior developers were in Norway 
while more junior developers were located in Poland. Our 
findings are in agreement with Smite et al., [54]; newly hires 
and less experienced people communicate less frequently than 
more experienced team members. Apart from this, the 
Norwegians had worked longer together and then probably 
also had stronger ties. Strong ties and a higher knowledge 
level, influence the frequency of communication  [55], which 
then probably results in more frequent communication among 
the Norwegians.  

While the analysis of the Slack logs showed an imbalance, 
we believe that the communication in reality was more 
balanced. Since the Polish developers and testers favored 
direct messaging (personal mode) over messages in channels 
(group mode) this affected the total analysis as the direct 
messages could not be included, there were fewer messages 
from the Polish team members in the public channels. Being 
less experienced and therefore having more need for help from 
an experienced person could also be one explanation for why 
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the direct messaging were appreciated – meaning that they 
would get faster feedback. The unbalanced activity in Slack 
between the countries can also be explained by other relevant 
streams of research to address the adoption of methods and 
technology, e.g. the diffusion of innovation literature [56]. 
The Norwegians had used social software for a longer time. 
The earlier-mentioned language barrier may also be a reason 
why Polish members were less active on Slack.  

We now turn to our second research question: How do 
enterprise social networking tools enable coordination by 
feedback in agile virtual teams?  

Coordination mechanisms of type feedback is divided into 
personal and group mode. The personal mode is further 
divided into vertical (communication with a manager) and 
horizontal (communication with other team members). Group 
mode is divided into scheduled and unscheduled meetings. 
When solving complex tasks with a high degree of 
uncertainty, like in a distributed software project, the team 
need to rely on a high level of mutual adjustment in both 
personal and group mode [42]. We found a high use of both 
modes but that it was unbalanced. Further, the Polish 
developers and testers appreciated vertical personal mode 
over group mode as explained when discussing research 
question one. However, the Norwegians encouraged the move 
from personal to group mode.  

A large portion of the discussions on Slack were problem-
focused communication. This type of communication 
involves problem-solving discussions where team members 
share knowledge and discuss solutions and is linked to 
positive team outcomes, and [48]. 

While activity in Slack channels support strengthening the 
awareness of what is going on in the team which is important 
for coordination by feedback, we found one specific channel 
that was dedicated for the purpose of sharing information on 
non-job activities. Distributed team members who have met 
and know each other personally have stronger ties and 
communicate better [55], [57]. Slack supported this e.g. when 
team members talked about their family members in the “out 
of office” channel (e.g., being sick, having a cake sale), the 
personal ties of the virtual members became stronger. Further, 
when the remote site knows why the person is absent, the level 
of trust is maintained. When the remote site do not know why 
there is no progress at the remote site, the level of trust is 
reduced [5]. 

An essential tenet of agile is transparency. Slack facilitates 
group mode of coordination because all the virtual team 
members can engage in the discussion. Whereas team 
members not included in an e-mail thread, for example, might 
miss out on relevant information. Alternatively, they might 
hold valuable information that they do not know that other 
project members need because they are not aware of the 
discussion going on.    

A culture of experimentation and rapid feedback in agile 
teams is vital for succeeding in distributed projects [51]. In 
this project, we saw that managers encouraged team members 
on Slack to “fail fast”. The virtual teams also experimented 
with the use of Slack and the structure of the workspace to 
continuously improve their communication.  

 The team members received fast feedback to their 
questions on Slack. Frequent communication builds trust and 
awareness of tasks and how they affect each other [58]. 

Further, they informed each other on what they were doing, 
which increased the transparency between sites. Increased 
transparency is a key for building build trust, and trust is vital 
for success in distributed teams [5].  

Slack also supported building stronger and more 
autonomous teams, which is a prerequisite for the success of 
agile teams. Slack supported the teams and teamwork by: 

• Increasing team awareness by supporting constant 
information sharing 

• Facilitating network building (both team internal and 
external networks)  

• Increasing the awareness of who knows what, which is 
essential for high-performing teams [59] 

• Reducing the need for e-mail and other channels 
 
Team awareness is the understanding of the activities of 

others [60] and is the result of recurrent processes of 
information sharing within a team [61]. The ongoing 
information sharing in Slack helped build team awareness. 
Our findings suggest that Slack facilitates constant informal 
communication through formal channels, which improves 
communication in agile distributed projects [9].  

The team members experienced the introduction of Slack 
as a positive change; however, at the same time it was also an 
opportunity for senior members and tech leads to have more 
rigid control of each team member. One team lead reported 
asking many questions, to control that everything was 
understood and agreed upon. Our findings are in agreement 
with the findings of Moe [62]  and Barker [63], who pointed 
out that self-managing teams may end up controlling group 
members more rigidly than with traditional management 
styles. 

A. Implications for practice 
First, the team members should agree on clear guidelines 

on how to use and not use the ESN tool, and regularly discuss 
these guidelines. Relying on the right norms emerging by 
themselves on how to communicate since the team members 
might not be aware of the norms or have not the same 
understanding of the norms based on their cultural background 
[64]. For example, the team may decide to have a rule that all 
team members communicate in English to reduce frustration 
and misunderstandings. 

Second, organizations should continuously observe their 
teams and see how they use the tools. Some team members 
might not be familiar with the tools or might continue to use 
the former tools that they are accustomed to (e.g., email). For 
the teamwork in distributed teams to be successful, all team 
members should be involved in the discussions on the 
dedicated tool. As many companies now start to implement 
BizDevOps teams [50] it is especially important that also team 
members from the business side use the ESN tool.  

Finally, managers may check the usage trends by 
analyzing the data provided by the communication and 
coordination tool. For example, examining the number of 
messages sent and received by the teams during a month and 
see the trends in the number of messages at different times 
during working hours. An analysis also makes it possible to 
identify people who do not send that many messages to help 
them master the tool efficiently.  
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B. Limitations 
As with all empirical studies, there are some limitations 

that we need to consider. First, we used a single-case design 
and thus have the possibility of bias in data collection and 
analysis. Therefore, the general criticisms of single-case 
studies, such as uniqueness and special access to key 
informants, may also apply to our study. However, our 
rationale for choosing Geosoft as our case was that it 
represents a valuable case for investigating the use of ESN in 
virtual teams as we had been observing their use of such tools 
for several years.   

Another possible limitation is that some of our data 
collection is based on meetings that we facilitated as well as 
interviews. Also, while we gathered a large number of Slack 
messages, we only manually coded a small portion of them. 
However, the use of multiple data sources made it possible to 
find evidence for episodes and phenomena from more than 
one data source. We also observed, talked to, and interviewed 
the team members over a period of several years as they had 
been involved in a research project on global work, which 
made it possible to study the phenomena from different 
viewpoints as they emerged and changed.   

VI. CONCLUSION AND FUTURE WORK 
In this paper, we shed light on communication and 

coordination in virtual teams. By analyzing conversations 
traded in Slack channels between two teams located in 
Norway and Poland we tried to understand how distributed 
teams communicate on Enterprise Social Networking tools.  

Our research shows that there are signs that some users are 
very active while others post very few messages. We found 
that language skills and knowledge level, in particular, 
influenced the user activity. Further, experienced team 
members time favored messages in open channels, while less 
experienced people favored more direct messages (one-to-one 
communication). Openness and transparency are building 
blocks of collaboration and trust in agile projects.  

In our case study, the team members were constantly 
communicating and coordinating with other virtual team 
members. This highlights the importance of using tools that 
can help teams to do such activities in the best and most 
efficient way possible. Our study suggests that it is very 
important for the team members to be comfortable with the 
tools they are using and that there should be clear guidelines 
for use of such tools so that everyone can benefit from them. 
According to our results, Slack supports frequent 
communication and collaboration, which can support globally 
distributed software development organizations and their 
teams. 

Future work should compare the conversations between 
team members in more balanced teams. Further, it would also 
be interesting to better understand the role of private messages 
of the team members in an ESN. Additionally, the nature and 
degree of group mode and personal mode of communication 
and its influence on team performance would be highly 
relevant to investigate. Future research should also analyze 
how quickly people respond in open channels compared to 
direct messaging.  
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