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Abstract. Collaboration in global distributed teams is only possible by using 
various information and communication technology (ICT) tools, because team 
members only seldom meet face to face. This study focuses on studying the 
types and usage of ICT tools in twelve global teams of Finnish companies. We 
formulated the following research questions: What ICT tools are used in global 
virtual teams to support group processes and collaboration, and what are their 
experienced pros and cons? 
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1 Introduction 

Collaborating only via ICT tools with no face-to-face meetings is often referred to as 
‘full virtuality’. In total, there are two main approaches to defining the degree of full 
virtuality in teams [12]: the technology-oriented approach and the system-oriented 
approach. In the technology-oriented approach, the degree of ‘virtuality’ is defined 
and measured as the amount, frequency and quality of electronically mediated com-
munication. This measure is often complemented with the amount and frequency of 
face-to-face contacts as the other basis for categorization [e.g., 8]. The rather narrow 
perspective of the technologically-oriented approach to only look at the immediate 
virtual relationships and the quality of their outcomes is avoided when virtuality is 
seen as just one feature of dispersed teams as work systems in their context [11, 13] 
and as the outcome of several factors. The system-oriented approach uses contextual 
factors such as the multiplicity of geographical locations, time zones, organizational 
affiliations, cultures and work practices in addition to technology use to define the 
virtuality index. This is justified by saying that these factors are related to the cohe-
sion of a group or an organization, to the needs to communicate virtually and to the 
types of information technology needed to support work activities. Jarvenpaa and 
Leidner [3] define global virtual teams as “temporary, culturally diverse, geographi-
cally dispersed, electronically communicating work group[s].” All of the twelve stu-
died cases meet this definition, though their ‘virtuality’ varies: some teams are more 



392 M. Vartiainen and O. Jahkola 

temporary, geographically dispersed, and culturally diverse than other teams are. Al-
though both the communication media and contextual factors influence the functio-
nality of intra-team collaboration, this study focuses specifically on finding what ICT 
tools are used in collaboration of global companies and what are their pros and cons.  

2 ICT Tools and Support of Collaboration Processes 

2.1 Factors Influencing Collaboration Outcomes 

Many factors have been found to influence the outcomes of global virtual teams. 
These factors are frequently presented as input-process-output –models (I-P-O) [e.g., 
4, 9] consisting of: 

• Inputs, including design, culture, technical expertise, and training.  
• Socio-Emotional Processes, including relationship building, cohesion, and trust. 
• Task Processes, including communication, coordination, and task-technology-

structure fit. 
• Outputs, including performance and satisfaction. 

Bosch-Sijtsema, Ruohomäki and Vartiainen [2] presented an I-P-O model of know-
ledge work productivity in distributed teams complemented with contextual factors, 
many of which are ultimately based on the concept of ba [7]. The categories of the 
model are: 

• Task-related factors subdivided into task content and mode of working. Task 
content refers to things like interdependence, ambiguity, and complexity of tasks.  

• Workplaces made up of layered mental, physical, virtual, and social spaces. 
• The organizational context referring to organizational strategy, culture, policies, 

and structures. 
• Team structure and composition including things like role and goal clarity, prox-

imity of team members to each other, and the diversity of team members. 
• Team processes including e.g. planning, action and interpersonal processes.  
• Outcomes, the nature of which obviously depends on tasks, contexts and intra-

team processes. 

This study concentrates on one of the contextual factors, the virtual space, which re-
fers to electronic working environments used for collaboration [11]. 

2.2 ICT Tools and Collaboration Processes 

This study uses for its analysis Andriessen’s [1, see also 5] ICT tools categories based 
on the basic interaction or group processes that they should support. The group 
processes are: communication, co-operation, co-ordination, information sharing, and 
group-oriented processes. Classifying ICT tools by these processes yields the follow-
ing groups of tools [1, p. 11]: 
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• Communication systems “make the communication between geographically dis-
tributed people easy, fast and cheap”. E-mail and instant messaging are typical 
communication tools. 

• Information sharing systems “make the storage and retrieval of large amounts of 
information quick, reliable and inexpensive”. Document repositories and Share-
Point sites are typical information sharing tools.  

• Co-ordination systems “support the co-ordination of distributed teamwork by 
providing synchronizers i.e. tools to synchronize the work processes of a team”. 
E.g. group calendars and workflow management systems fall into this category. 

• Co-operation systems “are tools to improve teamwork by providing document-
sharing and co-authoring facilities”. Google Docs is a good example of a co-
operation tool. 

• Tools to support social encounters: “people at geographically distant places can 
meet each other unintentionally, such as near the coffee machine.” We changed the 
name of Andriessen’s fifth category to “Group maintenance systems”. Virtual 
worlds and social media tools exemplify this group. 

Andriessen points out that the five process categories aren’t entirely discrete or  
exhaustive, but function as a heuristic device for analyzing group processes. He  
combines the five group process categories with three variants of time and space: 
“asynchronous electronic encounters”, “synchronous electronic encounters”, and 
“synchronous face-to-face meetings”.  

Today, systems that integrate many kinds of functionality appear to be very com-
mon. Unlike Andriessen, Mittleman et al. [6] responded to this fact by including a 
category of aggregated systems in their classification. In this study, we redefined the 
communication systems category to include many such systems: systems that support 
multiple interaction processes (as defined above), and which aren’t used predominant-
ly to support one of the other processes, are categorized as communication systems.  

3 Data and Methods 

3.1 Data Collection 

The data was collected from twelve globally distributed teams (in eleven companies 
based in Finland) of varying sizes and degrees of virtuality. The case companies 
represent multiple industries, e.g. telecommunications, electronics manufacturing, IT 
services, industrial manufacturing, and technical consulting. The twelve studied teams 
varied quite a bit in terms of size, from a three-person sales team to a software devel-
opment team of a few dozen people. Some of the teams were affixed to a specific 
project, while others were more permanent. Some of the teams consisted solely of 
managers while others only had a single manager. Some of the virtual teams had very 
high interdependence between locations while others were only involved with a small 
amount of non-critical information sharing that happened virtually. 

A single virtual team was selected for study in each of the companies except one 
company in which two teams were selected. Semi-structured interviews were con-
ducted with members of each of the teams, and with key personnel outside of the 
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teams (e.g. HR and IT managers). A total of 94 interviews were conducted between 
2008 and 2011. The interviews lasted between 40-90 minutes and were conducted 
either face-to-face or via phone. The interviews were recorded and transcribed. 

3.2 Data Analysis 

The first perspective to analyze and describe the type and prevalence of ICT tool use 
concerns the main five group processes to be supported. Respectively, the ICT tools 
in use were categorized as ‘communication systems’, ‘information sharing systems’, 
‘co-ordination systems’, ‘co-operation systems’ or “group maintenance systems”. The 
second analytical perspective concerns time and space. We analyzed and described 
when and where tools were used: asynchronously or synchronously from different 
places, or synchronously face-to-face. 

Interviewees’ experiences of pros and cons of specific tools were identified from 
their verbal citations. Interviewees made some comments that weren’t about any spe-
cific ICT tool, e.g. comments about mediated communication in general. These were 
omitted. Additionally, only tools that the interviewees explicitly said are in use by 
themselves or by the team were considered.  

The interviews were analyzed with open and axial coding [10]. The analysis began 
with identifying and categorizing open codes explicitly concerning any specific ICT 
tool (or face-to-face communication) into several somewhat arbitrary groups, e.g. 
Phone/VOIP, document repositories/FTP, Instant Messaging and so on. The exact 
categories are fairly inconsequential, because they were used simply to slightly speed 
up the next analytical phase: going over each case individually and constructing tables 
for each team in the format of Table 1. The tables were constructed based on the 
codes, not the code categories. The uses for each of the ICT tools were also described 
textually based on the codes, and double checked against initial case reports to help 
tease out possible errors of oversight. When a tool was used for multiple team 
processes, the tool is categorized according to the process that it predominantly sup-
ported. Intranet sites, for example, were typically used mainly for information shar-
ing. Similarly, some tools could be categorized into multiple columns, e.g. instant 
messaging tools can be used more or less synchronously, and occasionally even in 
face-to-face meetings! Once again, the tools are classified based on the predominant 
way in which they were used in the case. If no predominant interaction process could 
be found for a tool, then it was classified as a communication system.  

The twelve case-specific tables were then aggregated into a single large table  
(Table 1). For the aggregated table, the individual tools were once again put into a 
single cell, even if they were used in differing ways and for differing purposes across 
the cases.  

The most central ‘pros’ and ‘cons’ were identified in a similar manner. First,  
interviewees’ negative (‘cons’) and positive (‘pros’) experiences related to different 
tools were identified. Next, team level summaries were made, and based on them the 
cross-case outcomes were finally arrived at. 
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4 Findings 

4.1 ICT Tools Used in Global Virtual Teams 

As shown in Table 1, communication systems in particular were mentioned frequently 
by interviewees across the twelve cases. Tools were needed for both distributed asyn-
chronous and synchronous communication. Face-to-face communication also took 
place in each of the cases. So, the teams were not fully virtual. Information sharing 
and coordination seemed to predominantly happen by using asynchronous tools. Reg-
ularly scheduled teleconferences and web conferences were common, and these were 
often used to share information, to keep people updated on others’ activities, and to 
coordinate work. No systems were found that were used primarily for co-operation! 
Systems that primarily served group maintenance purposes were also very rare. Both 
co-operation and group maintenance were frequently done in a face-to-face setting 
and via various communication systems. No ICT tools were identified that seemed to 
predominantly support face-to-face meetings. 

The following observations concerning the use purposes of tools were made: 

• E-mail was used predominantly as a formal and slow asynchronous communication 
channel, but occasionally similarly to instant messaging (with higher synchronici-
ty). E-mail was also frequently used for sharing files (e-mail attachments).  

• Instant messaging (IM) was used for informal communication (“chit-chat”), for 
asking quick questions, for scheduling phone calls and videoconferences, and in 
one case for sharing files. IM was occasionally also used for initiating contact with 
others concerning specific issues, after which the discussion would be taken to a 
richer medium. Instant messaging was mostly used for one-to-one communication. 
Most IM tools display also availability information.  

• Calls were mostly used for work-related matters, but some informal communica-
tion also reportedly occurred. 

• Teleconferences were often used for regular (planned) meetings, although ad-hoc 
teleconferences were also mentioned. Teleconferences were often used in conjunc-
tion with screen sharing tools. 

• Web conferences were used for online meetings. They usually include text, audio, 
and video functionality as well as possibilities for application or screen sharing. 
Some web conferencing tools also included document co-editing functionality.  

• Dedicated videoconferencing facilities such as Halo rooms were also used mainly 
for small group meetings.  

• SharePoint sites were often used as corporate-level intranet sites. Files and infor-
mation were stored on these sites, particularly related to corporate policies, stan-
dardized processes, and best practices. Some teams and projects had their own  
private SharePoint sites. Such sites were used for a variety of purposes. 

• Blogs were said to be used for e.g. sharing best practices. Wikis were used for 
information sharing, giving directions, and project-level status updates.  

• Document repositories and FTP servers were used for storing and sharing files, 
particularly sending large files that can’t be sent via E-mail. Network drives were 
used in similar ways, albeit within a single office.  
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Table 1. Aggregated list of ICT tools used in the 12 cases, with counts in parentheses 

Sys-
tems 

Asynchronous/different place and 
time 

Synchronous/ 
different place/ 
same time 

F-t-F/ 
same 
place and 
time 

C
om

m
un

ic
at

io
n 

• E-mail (12) 
• SMS (4) 
• Message board (2) 

• Phone/VOIP 
(12) 

• Instant mes-
saging (11) 

• Teleconfe-
rences (8) 

• Web confe-
rences (8) 

• Dedicated 
videoconfe-
rencing 
rooms (8) 

•  

In
fo

rm
at

io
n/

 
kn

ow
le

dg
e 

sh
ar

in
g 

• SharePoint/ Intranet (9) 
• Separate Document repository (7) 
• Wiki (4) 
• Social media tool (4) 
• Newsletters/mailing lists (3) 
• Blogs (2) 
• FTP (2) 
• Network drive (2) 
• SAP (2) 
• CRM tool (1) 

• Docu-
ment/screen/ 
application 
sharing for 
web confe-
rences (7) 

•  

C
oo

rd
in

a-
ti

on
  

• Shared calendars (6) 
• Availability/status information (6) 
• Miscellaneous tools (3) 
• Shared task list (1) 
• Project management tool (1) 
• Ticketing system (1) 

•  •  

No Co-operation tools were named! 

G
ro

up
 

m
ai

nt
en

an
ce

  • "Phonebook" with photos, titles and 
interests of team members (1) 

• Permanently 
open Skype/ 
webcam link 
between two 
sites (1) 

• Face-to-
face 
(12) 
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• Social media, for example a tool called “Socialcast”, was used for discussions and 
networking.  

• Face-to-face kickoff meetings were relatively common, and their primary role in 
globally distributed teams seemed to be one of group maintenance: team building, 
forming relationships, and building trust.  

4.2 Experienced Pros and Cons of the Tools 

One of the most common experiences was an excessive amount of e-mail, which was 
closely related to the frequently mentioned overly liberal use of the CC-field (Table 
2). Communication problems were often directly attributed to e-mail communication. 
Consequently, people were often urged to use alternative tools whenever possible.  
E-mail was said to remain a dominant communication channel because people are 
accustomed to it. Another plausible explanation for the popularity of e-mail is that 
asynchronous communication was particularly important in the twelve case teams, 
and e-mail is particularly suitable for asynchronous communication. 

Table 2. Pros of cons of using ICT tools, frequencies in parenthesis 

Sys-
tems 

Pros Cons 

C
om

m
un

ic
at

io
n 

• E-mail (12): allows asynchronicity, 
automatic documentation, file shar-
ing, easy to use. 

• Phone/VOIP/Skype (12): instant, 
availability. 

• Instant messaging (11): fast, effec-
tive and convenient, easy to use, 
less formal, status information, 
sense of presence. 

• Teleconferences (8): cost effective, 
suitable for internal issues, infor-
mality. 

• Web conferences (8): possibilities 
to share screen and/or application, 
webcam reduces multitasking and 
makes interaction less anonymous. 

• Dedicated videoconferencing 
rooms (8): almost f-t-f, easier at-
tention to cultural differences, eas-
ier to non-native English speakers, 
trust building, reduced multitask-
ing, engagement. 

• SMS (4): easy, able to quickly 
reach people whenever/wherever 

• E-mail: too many, somewhat 
slow, distracting, emotions and 
reactions not available, exacer-
bates language barriers, misun-
derstandings. 

• Phone/VOIP/Skype: accessibility 
and poor UI, Skype banned, qual-
ity of connections. 

• Instant messaging: not automati-
cally archived discussions. 

• Teleconferences: background 
noises, poor lines, low voice 
quality, working outside working 
hours, missing use practices, 
missing body language. 

• Web conferences: technical is-
sues, webcam quality varies, 
availability, background noise, 
managing over time zones, extra 
effort needed, less lively. 

• Dedicated videoconferencing 
   rooms: availability, more formal 

than f-t-f, technical expertise 
needed. 
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Table 2. (continued) 
 

• Message board (2): can support 
some informal communication. 

  

In
fo

/k
no

w
le

dg
e 

 
sh

ar
in

g 

• SharePoint/ Intranet (9) and sepa-
rate document repository (7): easy 
to use, good for storing and sharing 
large files, creating “we” feelings, 
reducing data security risks, in-
creasing efficiency. 

• Document/screen/application shar-
ing for web conferences (7): easy 
to use, makes meetings more effec-
tive and interactive, good for 
going through documents together, 
good for knowledge sharing.  

• Wiki (4): easy to use, reliable. 
• Social media tool (4): good for 

(informal) discussions, information 
sharing, and networking 

• Newsletters/mailing lists (3): 
choosing which newsletters to sub-
scribe to is an easy way to control 
information flow 

• SharePoint/ Intranet/Document 
repository: hard to find informa-
tion, hard to get feedback, no us-
er-friendliness/ ease of use, miss-
ing version control, slow servers, 
no online document editing, slow 
file synchronization. 

• Document/screen/application 
sharing for web conferences: 
technical and availability issues.  

• Wikis: can crash and be slow, 
currency of information unclear, 
information redundancy, difficult 
to find information. 

• Social media tool: resistance: 
some people see no benefit to us-
ing social media tools at work. 

• Newsletters/mailing lists: no 
negatives mentioned. 

In
fo

/k
no

w
le

dg
e 

sh
ar

-
in

g 

• Blogs (2): good for practice shar-
ing. 

• FTP (2): suitable for sharing large 
files, often as a plan B solution. 

• Network drive (2): easy to use. 
• SAP (2): good for its narrowly 

defined purpose. 
• CRM tool (1): suitable for sharing 

information about customers. 

• Blogs: can be “boring”. 
• FTP: no negatives mentioned. 
• Network drive: only used locally. 
• SAP: rigid structure restricts 

what kind of information can be 
shared, complex. 

• CRM tool: very crude system 
(excel file). 

C
oo

rd
in

at
io

n 

• Shared calendars (6): integration 
with other tools. 

• Availability/status information (6): 
makes coordination of communica-
tion easier, improves visibility, au-
tomated status info. 

• Unnamed project management tool 
(1): vastly improved visibility be-
tween locations, makes project 
management much easier. 

• Miscellaneous idiosyncratic tools 
mentioned in individual cases: 

 

• Shared calendars: lacking support 
for changing time zones.  

• Status information: no com-
plaints. 

• Project management tool: No 
negative aspects mentioned. 
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Table 2. (continued) 
C

oo
rd

i-
na

ti
on

  
shared task list, ticketing system, 
.ppt file with people’s responsibili-
ties, sales case tracker, SAP 
workflow module. 

 

• No Co-operation tools were named! 

G
ro

up
 m

ai
nt

en
an

ce
  • Face-to-face (12): Group mainten-

ance appeared to particularly be as-
sociated with informal communica-
tion, which mostly happened face-
to-face, via telephone/VOIP, and 
via IM. 

• "Phonebook" with photos, titles 
and interests of team members (1): 
helped people to get to know each 
other early on in the project. 

• Face-to-face: interaction was 
considered a necessary prerequi-
site, but not always possible, 
mainly because it’s very expen-
sive. 

• "Phonebook" with photos, titles 
and interests of team members 
(1): No negative comments. 
 

 
Instant messaging was widely used and said in multiple interviews to be fast, ef-

fect-ive, and convenient. They were said to be great for asking quick questions, and 
its slightly informal nature made it one of the few tools that were used for “chit-chat”. 
Status information was also said by many of the interviewees to be useful. 

Background noises were said to disrupt telephone calls, teleconferences, and web 
conferences. Technical issues like connection errors and varying audio quality were 
also mentioned in many cases. As mentioned in multiple cases, synchronous commu-
nication across time zones can be problematic. 

Availability issues were mentioned concerning web conferences and particularly 
concerning videoconferencing. Dedicated videoconferencing rooms were said to be 
good or very good, and they were compared with face-to-face communication. The 
main difficulty seemed to be their limited number. 

Giving globally distributed teams a chance to meet face-to-face was said by many 
of the interviewees to help subsequent mediated communication. Many interviewees 
felt that face-to-face kickoffs alone aren’t enough: intermittent face-to-face meetings 
are also needed. 

5 Discussion and Conclusions 

The ICT tools used by the twelve case teams can be divided into ones with highly 
specific uses and into more general-purpose communication tools. The tools that were 
classified as communication systems were generally used for fairly varied tasks, as 
were some information/knowledge sharing tools, whereas the rest of the tools general-
ly served a more specific function in the teams’ interaction. For example, SharePoint 
and Intranet sites, advanced document repositories, wikis, social media tools, and 
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document/screen/application sharing tools are all examples of ICT tools that were 
predominantly used for information/knowledge sharing, but that also had other uses.  

The conspicuously empty cells of both the aggregated tables raise some interesting 
questions; one might wonder why there are so few co-operation and group mainten-
ance systems. The lack of group maintenance systems could partially be explained by 
the fact that the oldest interviews are from 2008, and many companies have only re-
cently begun to utilize social media instead of restricting its use. Be that as it may, the 
lack of group maintenance tools among the twelve case teams might represent a real 
challenge: group maintenance might be difficult without proper group maintenance 
tools. Most of the group maintenance activities mentioned by interviewees seemed to 
be linked to informal communication, which seemed to be somewhat scarce: informal 
communication mostly happened face-to-face or via certain communication tools like 
instant messaging and phone/VOIP calls. 
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