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Abstract

Instant messaging (IM) and mobile instant messaging (MIM) have grown in the last decade the  
most used messaging tools among the public and enterprises. IM is used in many platforms and  
mobile use is giving much more opportunities than ordinary and older way of computer use. Study  
is trying to find the key factors in IM systems for successful knowledge sharing not only for system  
development orientated purpose but also for project organizations in general. 

The  study  is  executed  as  a  phenomenological  approach  by  making  five  interviews  in  a  semi  
structured manner for people who are constantly using some kind in IM systems during their daily  
work or other project like activities. Study has a basis on knowledge creation and transfer theory  
first presented by Nonaka (1994), he presented the SECI model the abbreviation which consists of  
the words; socialisation,  externalisation,  combination and internalisation.  The process that has  
been meant  in  the SECI model  and which  leads  to  the materialising  of  the  new knowledge is  
directed  by  the  socialisation  process  in  which  the  tacit  knowledge  moves  through  common  
experiences from one individual to another.

From the results of this study was found that first for effective knowledge transfer  the IM system 
should be included with capability for sharing different media files like photos, audio and video  
files. This study clearly shows that IM users were proposing that video, audio and picture messages  
in IM systems were supporting knowledge transfer more that just text. Second most important key  
factor  seems  to  be  security  related.  Security  was  seen  as  a  problem,  because  most  of  the  
applications were not secure enough for sharing of sensitive information. It was mentioned that  
SMS is  still  in use for security or reliability  reasons sometimes.  SMS was used when message  
content was in users opinion so critical, that it was not safe to send trough used IM system. Speed  
and  especially  fast  dissemination  of  important  information  was  found  as  a  third  key  factor.  
Especially IM group chat was found to be used for sharing of important information fast. Usability  
with the easiness of use and sharing something in IM systems were found as fourth key factor. The  
fifth key factor was community and importance of the feeling that person is a member of it.  Some  
volunteers were pretty satisfied of the feeling that they were able to follow the conversation in their  
project group, even though they were not physically in their working place. These findings can be  
used in practical manner as the issues that are relevant to system developers, or these can be the  
seen as vital functions to check from new IM system.

These  findings  probably  make  the  SECI  model  (Nonaka,  1994)  seen  in  different  light  today.  
Similarly, as twenty years ago people had discussion around their different challenges face to face,  
today these conversations and debates can be done in virtual spaces with IM. Not only by text, but  
enriching the conversation with different media formats. These debates are likely capable to create  
new knowledge in these virtual IM spaces.
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Abbreviations

CMC – Computer-Mediated Communication.

EIM – Enterprise Instant Messaging.

IM – Instant Messaging.

MIM – Mobile instant messaging.

SECI  -  Socialization,  Externalisation,  Combination  and  Internalization.  A Knowledge  transfer 
model.

TMS – Transactive Memory System
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1. Introduction

Instant messaging (IM) and mobile instant messaging (MIM) have grown in the last decade the 
most used messaging tools among the public and enterprises. IM is used in many platforms and 
mobile  use  is  giving  much  more  opportunities  than  ordinary  and  older  way  of  computer  use. 
Niinimäki and Lassenius (2008) found out in their multiple-case study concerning global software 
development groups, that in successful projects, IM use was more wide-spread and systematical 
than in other projects. IM status information was used to check availability of parties, even though 
the  information  was  not  always  up-to-date.  IM  was  used  to  facilitate  multitasking  and 
communication with multiple parties at the same time and as a side channel in meetings. Many 
considered  the  communication  initiation  barrier  lower  for  IM  than  for  other  real-time 
communication media, such as the telephone. (Niinimäki & Lassenius, 2008.)

1.1 Purpose and motivation

Last couple of years the use of mobile networks has made also IM systems ubiquitous for people 
inside  working  organisations.  These  circumstances  have  given  lot  of  new  opportunities  for 
individuals to be “online” 24 hours a day. Knowledge management and transfer is widely studied in 
the information system (IS) field during the last decades. Recently scholars have also announced 
use of IM in knowledge transfer and management. 

“Our  post  hoc  analysis  indicates  that  knowledge  transfer  fully  mediates  the  direct  
relationship  between use  of  IM and knowledge generation.  This  full  mediation  effect  
suggests  knowledge  transfer  is  the  building  block  of  knowledge  generation  in  the  
workplace. In other words, the easier it is for individuals to share knowledge with other  
colleagues, the more likely it is that new knowledge will be generated; however, the mere  
existence of IM is not sufficient for knowledge generation.” (Ou, Leung & Davison, 2011,  
p. 146).

Church and de Oliveira (2013) propose that our current understanding in mobile IM applications is 
very limited yet text messaging habits are pretty well studied. Huang and Li (2013) explained that 
mobile IM service can deliver vivid communication experience to users. There are voice chat, video 
chat, emoticon, and changeable communication interfaces available. The mobile IM service can 
form group-based  communications  for  friends.  The  support  for  multimedia  mobile  IM service 
complements other communication means by providing a more experiential communication means 
for every-day life (Huang & Li., 2013).

It has been studied that well connected social network in the workplace can augment organizations 
collective knowledge. Real time communication and one to one or multiparty IM  can improve real-
time decision making and responsiveness in organizations (Ogara,  Koh & Prybutok, 2014).  By 
connecting employees the IM tools  provides  professionals with a  valuable channel  for sharing, 
transferring and documenting knowledge. A workplace with various social networking tools, such 
as IM and others can become an effective web of interaction (Ou et al., 2011).
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1.2 Research question and methods

This thesis is trying to find the key factors in IM systems for successful knowledge sharing not only 
for system development orientated organizations but also for project organizations in general. Key 
factors might be issues concerning usability, availability, storing of data and so. These issues or 
factors that affect to the knowledge sharing with IM are to be found out from the results of this  
study. 

Practical contribution of this thesis is on finding the issues that are relevant to system developers, if  
a new IM system is under development. Other and more theoretical contribution is to find the key 
factors for organizations that are considering to purchase a new IM system for the organisation. In 
this manner, the study is seeking for answers from literature from recent studies focusing on IM as a 
tool for knowledge sharing. Some other viewpoints are presented also from recent studies, like how 
IM affects a person or organization or how some systems are designed. Then again, individuals are 
not forgotten in this paper, IM systems influence for individuals is found from most of the recent 
studies. Influence for humans and human motivation together with information systems is presented 
more thoroughly by interviews conducted in phenomenological manner.

The study in this thesis is executed as a phenomenological approach by making five interviews in a 
semi structured manner for people who are constantly using some kind in IM systems during their 
daily work or other project like activities. These interviews are made with people who work in some 
Finnish  organisations  where  tasks  are  almost  always  appointed  to  some  ongoing  project  and 
projects can be multiple and all simultaneously ongoing. All the volunteers were very interested in 
giving out their experiences without any limitations in their comments. It seemed that information 
gathered from them was good example of Finnish IM users who use it for professional and own 
purposes as well.

This  thesis  is  following  primarily  Creswell's  (2007)  principles  of  phenomenological  research. 
Phenomenological study as one qualitative approach is explained to describe meaning for several 
individuals lived experiences of a concept or phenomenon. It is describing what all participants 
have in common as they experience phenomenon. Researcher identifies a phenomenon from human 
experiences. Researcher collects data from persons and makes a description of what was it and how 
was it experienced. This study is made by interviewing individuals who have experienced IM in 
their everyday working life as a tool for communication. Recent published studies are giving some 
emphasis on interviews as a guidance. Both the literature and interviews are analysed side by side 
and results are presented. Research methods are also more thoroughly explained in own chapter 
dedicated for them.

Instant messaging in this study is defined according to wikipedia's general definition. IM is type of 
online chat which offers real-time text transmission over the Internet. A LAN messenger operates in 
similar way over a local area network. Short messages are typically transmitted bi-directionally 
between two parties, when each user chooses to complete a thought and select "send". Some IM 
applications can use push technology to provide real-time text, which transmits messages character 
by  character,  as  they  are  composed.  More  advanced  instant  messaging  can  add  file  transfer, 
clickable hyperlinks, Voice over IP, or video chat. (https://en.wikipedia.org/wiki/Instant_messaging, 
3.12.2015.)

1.3 Prior research 

This study has a basis on knowledge creation and transfer theory presented by Nonaka (1994), he 
presented the SECI model the abbreviation of which consists  of the words of the socialisation, 
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externalisation,  combination  and  internalisation.  The  process  that  has  been  meant  in  the  SECI 
model and which leads to the materialising of the new knowledge is directed by the socialisation 
process in which the tacit knowledge moves through common experiences from one individual to 
another. The model is based on continuous dialogue between the tacit and explicit knowledge in 
organisation. At the same time as the dialogue is ongoing it transfers the knowledge between the 
actors but also it might lead to creation of new knowledge. This theory is mostly focusing on face to 
face interaction between individuals in groups. However, it still explains how knowledge is created 
and moved between actors by dialogue which leads to knowledge movement but also creation of 
new knowledge. Important point to notify is that tacit knowledge between individuals can also be 
transferred by just acting and showing how something is done, no language needed at all (Nonaka, 
1994).

1.4 Main contribution

According to this study, for effective knowledge transfer it seems to be important for IM system to 
have a capability for sharing different media files like photos, audio and video files. Experiences 
from  IM  users  were  proposing  that  video,  audio  and  picture  messages  in  IM  systems  were 
supporting knowledge transfer more that just text.  Second most seemed to be security related issues 
on IM systems. Security related issues crossed over interview question categories. It was found that 
most of the applications were not secure enough for sharing of sensitive information and some 
interviewees mentioned that they use SMS for security or reliability reasons sometimes. SMS was 
used when message content was in users opinion so critical, that it was not safe to send trough used 
IM system. Speed and especially fast dissemination of something important was mentioned as step 
forward compared to old SMS way of sending message to everybody whom it concerned. IM group 
chat was used for sharing of important information fast.  Usability with the easiness of use and 
sharing  something  in  IM  systems  seemed  to  be  important  for  interviewees.  The  feeling  of 
community and importance of being informed of important issues rapidly was found important too. 
Some volunteers were pretty satisfied of the feeling that they were able to follow the conversation 
in their project group, even though they were not physically in their working place. These five 
factors were found to be candidates for key factors for knowledge transfer in IM systems. 

This paper continues with prior research presented in its own chapter and categorized from theory 
of knowledge creation to different point of views of IM. Then in chapter 3, used research method is 
more thoroughly explained. Chapter 4 gives the detailed information of interviews conducted in this 
study and the interviewees involved. The data analysis and its results are presented in chapter 4 as 
well. In the last chapter results from literature and study are presented side by side and discussed. 
Finally, the whole thesis is concluded in the end of chapter five. 
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2. Prior research

This chapter is based on prior literature which is collected from databases focusing on scientific 
journals and books. All material is published either in books or peer reviewed journals. The theory 
of knowledge sharing and creation by Nonaka (1994) is the inspiration or ground theory followed in 
this thesis. It is used as a guidance to find the key factors from IM systems for effective knowledge 
sharing. This theory and papers where it is revisited are presented first in this chapter. Another part 
in this chapter is presenting published papers which have focused in some point of view to IM 
systems and their benefits or disadvantages. 

Second section  presents  current  IM and CMC focused articles  published in  scientific  journals. 
Especially  articles  concerning  instant  messaging  in  general  or  with  certain  point  of  view  are 
categorized in different sections. CMC focused articles are gathered from different purposes like 
some earlier works in my studies. Most IM focused articles were searched with different keywords, 
ordered by most cited on top and then categorized according to key viewpoints from the abstract on 
the article. Searches were made in Scopus, IEEE and Google scholar databases. These papers are 
divided loosely in categories, in further sections of this paper, according the biggest emphasis in the 
current study, still some articles are overlapping with categories and on findings with each other, but 
that is seen as a richness in this paper.

2.1 Theory of knowledge creation

Nonaka (1994) present the SECI model the abbreviation which consists of the words socialisation, 
externalisation,  combination  and  internalisation.  The  process  that  has  been  meant  in  the  SECI 
model and which leads to the materialising of the new knowledge is directed by the socialisation 
process in which the tacit knowledge moves through common experiences from one individual to 
another as from master blacksmith to a journeyman. In the outsourcing the common experiences are 
changed into models in which case the tacit knowledge becomes explicit. Combining refers to room 
in  which  the  information  is  shared  forward  in  which  case  the  explicit  knowledge  moves  and 
combines to the existing explicit knowledge. The internalisation in the model is referred to a room 
in which the explicit knowledge changes by doing and by learning little by little to tacit knowledge 
(Nonaka, 1994; Nonaka & Toyama, 2003).

Theory  of  dynamic  knowledge  creation  by  Nonaka  (1994)  and  the  SECI  model  is  based  on 
continuous dialogue between the tacit and explicit knowledge in organisation. At the same time as 
the dialogue is ongoing it transfers the knowledge between the actors but also it  might lead to  
creation of new knowledge. This theory is mostly focusing on face to face interaction between 
individuals in groups. However, it  still  explains how knowledge is  created and moved between 
actors  by  dialogue  which  leads  to  knowledge  movement  but  also  creation  of  new knowledge. 
Important point to notify is that tacit knowledge between individuals can also be transferred by just 
acting and showing how something is done, no language needed at all (Nonaka, 1994). Especially 
movement of  tacit  knowledge is  emphasized to  happen between individuals  by social  acts  and 
dialogues.  One  interesting  and  notable  point  is  also  that  team-leaders  should  not  discourage 
dramatic  and volatile  dialogues  because they might  add much to potential  knowledge creating. 
Nonaka et  al.  (2000)  revisits  and widens  the  idea  and  they  propose  that  model  of  knowledge 
creation consists of three activities in organisation. The SECI process in figure 1 is a conversation 
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between  tacit  and  explicit  knowledge.  Second,  a  Ba  which  means  shared  context  knowledge 
creation  and  third  knowledge  assets;  the  inputs,  outputs  and  moderator  of  knowledge-creating 
process.  These three elements have to interact with each other to form a knowledge spiral  that 
creates knowledge (Nonaka et al., 2000).

The SECI (Nonaka, 1994, Nonaka et al., 2000) as a process model is a spiral which consists of four 
modes of knowledge conversion. Socialisation is the process of converting new tacit knowledge 
through shared experiences. Since tacit knowledge is difficult to formalise and often environment 
depended, tacit knowledge can be acquired only through shared experience, such as spending time 
together  or  living  in  the  same  environment.  Externalisation is  the  process  of  articulating  tacit 
knowledge  into  explicit  knowledge.  When  tacit  knowledge  is  made  explicit,  knowledge  is 
crystallised, thus allowing it to be shared by others, and it becomes the basis of new knowledge. 
Combination is the process of converting explicit knowledge into more complex and systematic sets 
of explicit knowledge. Explicit knowledge is collected from inside or outside the organisation and 
then combined, edited or processed to form new knowledge. The new explicit knowledge is then 
disseminated among the members of the organisation. Creative use of computerised communication 
networks  and  large-scale  data-bases  can  facilitate  this  mode  of  knowledge  conversion. 
Internalisation  is  the  process  of  embodying  explicit  knowledge  into  tacit  knowledge.  Through 
internalisation, the explicit knowledge created, is shared throughout the organisation and converted 
into tacit knowledge by individuals. Internalisation is closely related to `learning by doing' (Nonaka 
et al., 2000).

With the SECI model is presented term for a kind of virtual space called 'Ba', that is more difficultly 
conceptualised. It is a concept which refers on the other hand to room, on the other hand place or 
condition. The Japanese word 'ba' does not mean room but certain time and place. Ba is sort of time 
and space connection in which the information is interpreted reaching knowledge. Key factor in the 
understanding  Ba  indeed  is  interaction.  The  knowledge  is  created  in  interaction  between  the 
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individuals and in their environment more than in the individuals who work alone. Ba is complex 
and changing all the time. Then the organisation is not a collection of small tasks to reach a given 
the goal. It is more as an organic arrangement, Ba with which knowledge is made. Ba which is 
conceptualised to the divided space in move, which can cross time, the place and the limits of the 
organisation to create knowledge (Nonaka, Toyama, & Konno, 2000). 

“In the knowledge creation process, dialectics is a method of thinking and acting. It is a  
way/process to approach a reality to find a truth in it. The absolute truth may never be  
found. It may never exist. However, dialectic tries to approach the elusive ‘absolute truth’  
through the process  of  examining and denying the series of  ‘relative truth.’ It  is  this  
process that is important, rather than whether one can reach the absolute truth or not.” 
(Nonaka & Toyama, 2003, p. 9.)

2.2 Computer mediated communication in knowledge transfer

Knowledge transfer by computer mediated communication is also well presented by some scholars. 
IM is mentioned from certain point of view or just left as one notable CMC channel without having 
exact  focus  on  IM.  Walsham (2001)  has  mentioned that  knowledge  transfer  although  done  by 
information systems is a human behaviour. Especially he concludes that computer-based systems 
can be of benefit in knowledge-based activities, but only if we are careful in using such systems to 
support the development and communication of human meaning. He also notes that face-to-face 
communication has lots of issues which are non-verbal and those are giving and reading meaning in 
interaction. But those meetings can be expensive for organisations and electronic interaction can be 
very effective if one already has good ‘knowledge’ of the other person. As a key statement in his 
paper is that role and value of computer-based systems for knowledge management should start 
with  the  human  processes  involved rather  than  with  the  technology. ICT is  not  the  answer  to 
improved knowledge sharing within and between people and organisations. ICT don't replace the 
deep tacit knowledge of human beings which lies at the heart of all human thought and action 
(Walsham, 2001).

ICT has affected knowledge in many ways. Firstly, the explosive growth of cheap decentralised 
systems has made possible the collecting, sorting, recording of the information and spreading it in 
the scale which was not possible before. It has brought the possibility for the finding of the new 
information from which new knowledge can be created. On the other hand, ICT makes the transfer 
of the knowledge possible through the changing of the information (Roberts, 2000). 

Roberts (2000) points in this context to Bolisani and Scarso (1999), when stating that the use of ICT 
requires  a  double  conversion  of  the  knowledge.  First  the  knowledge  must  be  obtained  as 
information and then to the data, so that it will be made to movable form. After that the receiver 
must convert the data into information and finally to knowledge and eventually new knowledge. 
There, where the knowledge can be changed recorded or written, it can be moved around the world 
with the pressing of the button with very small costs. However, the transfer of the tacit knowledge is 
not so simple because it usually requires the sender's and the receiver's vicinity. Video conference or 
virtual  project rooms can be perhaps utilised in the transfer of the tacit information. However, the 
communication acquired with the help of the technology is not capable to replace perfectly the face 
to face a created connection which usually is an demand in the transition of the tacit knowledge 
(Bolisani & Scarso, 1999; Roberts, 2000). 

The information processing systems can partly be utilised in the changing of the tacit knowledge, 
for example the drawings in an electric form. Then all information in the picture must be read 
and/or must be interpreted from the picture in which case the human action is needed (Bolisani & 
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Scarso,  1999;  Roberts,  2000.)  This  view proposes  that  even  tacit  knowledge  can  be  made  to 
transform to information and to data which could be moved in data networks (figure 2). However, 
this  transition  which  takes  place  from tacit  to  tacit  knowledge rises  from the  transition  of  the 
recorded information which makes the materialising of the new tacit  knowledge possible when 
reaching the receiver's tacit knowledge. So the tacit knowledge can appear from the adopting and 
internalisation of the recorded information. In this manner the ICT can improve the transition and 
materialising of the tacit knowledge (Bolisani & Scarso, 1999; Roberts, 2000.) 

To be able to use information processing systems for the transfer of the knowledge, the individuals 
along in the process must be able to create  'the virtual environment  in which they distribute a 
common  social  and  cultural  organisation  bottom'.  In  a  way  this  being  is  created  through  an 
information processing system and through social and cultural understanding that has been divided. 
Only then computer assisted knowledge management is felt to achieve an optimal result. The need 
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to  reach  this  situation  reduces  the  significance  compared  to  the  face  to  face  communication. 
Computer  assisted  connections  can  be  used  every  once  in  a  while,  but  face  to  face  acquired 
relationships  creates  the  confidence  which  is  a  vital  element  for  the  perfect  changing  of  the 
knowledge with the help of information processing systems (Roberts, 2000).

The transfer of the tacit knowledge requires establishment of the virtual environment that has been 
divided which can be made with the help of information processing systems but at the same time 
face to face created contact as well. When the technologies develop, the information processing 
systems can open new opportunities to create the connection face to face and to remove the need for 
common time and place in the efficient transfer of tacit knowledge thus improving effectiveness and 
the flexibility of the transfer of the knowledge (Roberts, 2000). The information processing systems 
can be benefited from in the transfer of the knowledge but not easily without the trusted relationship 
created earlier which is created through time spent together and through common experiences only 
face to face.

As mentioned the knowledge creating (and movement) needs a certain context or a place to be 
created. This 'Ba' (Nonaka et al., 2000) a shared place in which knowledge is shared, created and 
utilized (figure 3). This doesn't has to be a physical place. It can be locationality that simultaneously 
includes time and space (Nonaka et al., 2000). This 'Ba' was for example founded in Halonen et al.  
(2010) study where hand written notes were used and stored in a joint disk repository representing a 
virtual 'Ba' and storage for notes which included knowledge. Some other documentation was also 
stored in this repository, because members of team were not always working at the same time nor 
they had a time to be in  same place face-to-face (Halonen et  al.,  2010).  This is  an interesting 
example of a group creating manually a shared memory which was actually used for knowledge 
transfer.
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The role of trans-active memory and sharing of knowledge by digital means is studied by Oshri, 
Fenema and Kotlarsky (2008), one finding is that project members has to have their shared histories 
of collaboration in their respective area of expertise. When remote counterparts know each other 
and have already developed a meta-knowledge relating to their counterparts and have established 
procedures  for  engagement  in  discussion.  Such  teams  will  tend  to  focus  on  renegotiating  and 
(re)clarifying meaning about knowledge-transfer procedures and contexts (Oshri et al., 2008). They 
also claim that  past  studies  have not  paid enough attention to  the role  of trans-active memory 
systems (TMS) in knowledge transfer. Their  study found out that TMS can support knowledge 
transfer between on-site and offshore teams. They further argue that the three trans-active memory 
processes, i.e. encoding, storing and retrieving, play different roles in knowledge transfer (Oshri et 
al., 2008). Moreover, Choi, et al. (2010) study results show that IT support in organizations has a 
positive impact on the development of TMS in teams, and that both TMS and IT support have a 
positive impact on knowledge sharing and knowledge application. Likewise, saving the transcripts 
from significant discussions and decisions made during IM sessions was considered important in 
Niinimäki  and  Lassenius  paper  (2008).  In  addition,  Choi,  et  al.  (2010)  also  found  out  that 
knowledge sharing has a positive influence on knowledge application, which in turn has a direct 
impact on team performance (Choi, et al., 2010).

Oshri et al. (2008) has studied trans-active memory's role in distributed teams and argument that 
recent studies paid too little attention to the role of trans-active memory in knowledge transfer 
enabler  between  teams.  Their  study  however  found  out  that  trans  active  memory  supports 
knowledge transfer between on-site and offshore locations (Oshri et al., 2008). Parallel motivation 
is argument from Niinimäki and Lassenius (2008) telling that saving the transcripts from significant 
discussions and decisions made during IM sessions was considered important.

The nature of enterprise instant messaging (EIM) could play an important role in creating, sharing, 
and retaining knowledge within the organisation (Ajjan et al., 2014). Without storing the data from 
EIM system it can lead to use of different methods like Niinimäki and Lassenius (2008) found out 
in their study where failure to store systematically significant discussions was a major driving force 
to use other media, such as email, instead of instant messaging. Very similar point has been noted 
by  Hong, Huang and Chang (2011) in their constructive study where IM system is designed for 
governmental  purposes.  There  is  especially  noted  that  IM  dialogues  between  governmental 
employees can contain very valuable knowledge and even tacit knowledge. The system is designed 
to contain all the discussions between members as this knowledge can be valuable for decision 
making or for legislative purposes later on (Hong et al., 2011). 

According to Niinimäki and Lassenius (2008) the communication initiation barrier is lower for IM 
than for other synchronous communication media, such as the telephone. Information or knowledge 
might be in different formats and users who can use mobile phones, laptops,  radios must have 
similar  opportunities  for  information  sharing.  In  creation  of  new  knowledge  the  sharing  or 
circulating of information is known to be one of the key issues according to knowledge creation 
theory by Nonaka (1994) and Nonaka et al. (2000).

2.3 General studies of Instant messaging

Very interesting point is  found out from Kim et  al.  (2007) study made in Korea,  where IM is  
compared to other medias such as normal face-to-face (FtF) communication. IM is found to have 
the fewest communication relationships. This is more or less explained by telling that people in 
different  employment  categories  use  the  new  media  to  support  slightly  different  numbers  of 
relations. FtF is mentioned to be kind of universal channel for all the communications. IM is found 
to be a supporting and expanding medium. IM is mentioned as a tool used by students and young 
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adults who has tendency to use IM as a group-talking tool. In these groups they often invite and are 
invited to talk with persons who may be members of the group and communicated inside the group, 
but not with the individual directly (Kim et al., 2007).

How is the flow affecting for the use of IM is studied in Zaman, Anandarajan and Dai (2010). They 
established certain existing functionalities of IM application that can create the conditions needed to 
experience flow. In designers point of view this is seen as an important factor for continuance of 
using  an  application  or  technology.  They  argument  that  designers  should  keep  in  mind  that 
telepresence is needed to be enhanced and users must be provided with perception of a control over 
the  technologies.  Telepresence  is  defined  in  this  paper  as  “the  experience  of  presence  in  an 
environment by means of communication medium” (Steuer, 1992, p. 76) (as cited in Zaman et al.,  
2010). They believe that features like synchronous communication and multimedia messages allow 
communication partners to feel the presence of each other. Also, IM users who are able to control 
and  customize  their  communications  by  choosing  presence  awareness  and  emotional  icons  as 
needed are more present. Mentioned functions are able to help users enjoy their interactions with 
the technology as well as the communication process. This encourages high level social interactions 
with  their  communication  partners.  This  study  was  made  using  an  online  survey  with  207 
observations.  They  found  out  as  a  conclusion  that  flow in  itself  does  not  influence  perceived 
expected creativity in its users, but it does indirectly influence perceived expected creativity through 
exploratory behaviour and positive affect (Zaman et al., 2010).

2.4 Knowledge centered studies of IM

Hou and Wu (2011) were analysing the social knowledge construction behavioural patterns of an 
online synchronous collaborative discussion instructional activity using an instant messaging tool in 
their case study. They enrolled 40 students in one university in Taiwan for the same course. Despite 
learning the practical  applications  of web design,  the course required students to  participate  in 
collaborative discussions during the course to develop information sharing and problem solving 
abilities. They established synchronous discussion activity in the course. The students were also 
trained and were capable using the online IM tools. Hou and Wu (2011) found that there evolved 
two types of groups which were called high quality and low quality groups, meaning that high 
quality  teams  showed  more  discussion  and  coordination,  indicating  that  they  adjusted  their 
coordination as the discussion progressed. Also, high quality teams showed more depth in their IM 
discussions than so called low quality teams did. This separation of teams also was found to visible 
when comparing teams in knowledge creation. It was seen that the low quality teams not only had a 
poor  coordination,  but  also knowledge construction  interactions  lacked diversity. These  are  the 
mentioned  differences  that  indicate  a  correlation  between  discussion  quality  and  knowledge 
construction (Hou & Wu, 2011).

Kind  of  interesting  advice  for  software  developers  is  to  develop  an  IM tool  just  dedicated  to 
synchronous learning discussions. The tool which would solve the problem of too many users and 
allow the use of embedded supplementary learning and related modules or tools. As an example, 
this kind of tool might be a module that automatically analyzes, detects and responds to discussion 
behaviors and has a automated module for data mining. Mining would analyze IM discussion in 
real-time. When it detects any limitations, it will notify the students or the teacher. In this way the 
teacher could intervene in the discussion and guide it to the right track (Hou & Wu, 2011).

Still, IM is mostly considered as a social tool, nevertheless Ou, Davison, Zhong and Liang (2010) 
study  demonstrates  its  potential  for  knowledge  sharing  and  efficiency  in  teamwork.  IM  is 
establishing social  networks  and facilitating knowledge sharing  within organizational  members. 
According to their  study organizations are increasingly pointing complex tasks to teams. Those 
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teams require more efficient communication channels and knowledge sharing tools for problem 
solving.  IM has  capabilities  for instantaneous connections and in  that  manner  the collaborative 
process  among  team  members  becomes  much  smoother.  Instant  channels  for  communication 
provides organizations opportunity with IM to become real-time enterprises. They also found out 
that IM has effect on empowering a higher level of teamwork performance which are fully mediated 
by social networks and knowledge sharing. The consequence of this adoption of IM tools at work 
will not result in good team performance automatically. Instead, the proper use of IM in building 
social networks and facilitating knowledge sharing are important in visualizing the benefits of IM at 
work. IM can be seen as an instrument for forming of social networks in workplace. Thirdly, it is 
found out  that  social  network  is  of  high importance  to  both knowledge sharing and teamwork 
performance. There is also found a positive relationship among organizational members allowing 
them to overcome psychological barriers in knowledge sharing and teamwork with IM (Ou et al., 
2010) which is parallel finding with Niinimäki and Lassenius (2008) where barrier for connecting 
with others was lower with IM than using other measures.

Ou et al. (2010) found evidence for the bright side of IM use at work in their study by outlining 
IM's empowerment of team members and in that way enhancing team performance. On the other 
hand they recognized that there is also darker side in IM use. There are issues related to security 
concerns and work disturbance. These issues are proposed for future studies to understand more of 
both the advantages and disadvantages of IM (Ou et al., 2010).

Bakar and Johari (2009) on their study presented IM as a presence awareness tool among its other 
capabilities  for  knowledge  workers.  One  essential  purpose  is  to  use  IM  with  geographically 
distributed and separated teams in real-time for knowledge and information sharing as some other 
scholars have also mentioned (Oshri et al., 2008; Niinimäki & Lassenius, 2008). IM is seen as a 
coordination tool which can be used for formal meetings as well as for transferring documents and 
for  responding  instantly  for  unanticipated  events.  IM is  also  found  as  a  perfect  tool  for  brief 
questions, clarifications and coordinating the work. IM can reduce the amount of teleconferences or 
phone calls as well as also amount of emails to be distributed inside the teams. It is found to be 
valuable tool for disseminating knowledge and information inside teams (Bakar & Johari, 2009). 

2.5 Organization centered studies

IM  as  a  tool  in  organization  has  been  studied  from  many  aspects.  Quan-Haase,  Cothrel  and 
Wellman (2005) for example found out that CMC is able to foster new forms of work by providing 
the opportunity for people with common interests to connect. CMC is overcoming limitations of 
space and time. They found that IM is used to exchange information, employees can pose quick 
questions and clarifications. They arranged and coordinated meetings, both formal and impromptu. 
They  conducted  simultaneous  conversations  over  multiple  media  and  solicitated  immediate 
responses. They also found out that IM speeds up the exchange of information and creates new 
forms of collaboration among employees. Availability was seen very important feature in IM in 
their study  (Quan-Haase, Cothrel & Wellman, 2005). Similarly,  Presence awareness  was in fact 
feature, rather than chat that brought users to the IM tool. Users could see who was around, and 
found out when they could reach certain people. For example one employee was telling that he 
saved some steps by seeing from IM who is available and he could walk to this certain office. Still,  
some users questioned this function as well. IM were also used to coordinate projects and meetings, 
and to negotiate availability issues with co-workers (Herbsleb et  al.,  2002; Handel & Herbsleb, 
2002). 

As  an  opposite  but  also  parallel  to  public  IM systems,  Enterprise  Instant  Messaging  Systems 
(ElMS) are required to provide basic functions of real-time interaction among company people, 
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such as instant (text) messaging, file transfer, roster management and conference room and so on. 
Bai  and Yang (2012) have listed five  basic  requirements  for  EIMS that  differ  from public  IM 
systems. First EIMS must be simple to apply and must have friendly user interface. It also has to be 
suitable for company’s image. Second EIMS has to be safe and manageable, it has to adapt to the 
enterprise's internal network. It has to have encryption capabilities between different business user's 
communication.  Installed  server  should  support  internal  communication  inside  the  corporates 
network. Third the EIMS must be integrable to company’s existing office platform. Fourth it has to 
provide secondary development interface so in this manner it  is much more upgradeable in the 
future.  Finally, EIMS has to  support  multi-protocol  communication and interoperability  (Bai  & 
Yang, 2012).

Ou et al. (2011) provide empirical evidence that by using IM tools at work can have a positive 
effect  on work performance.  Direct  effect  on knowledge generation  is  not  significant  but  their 
analytical results indicate that IM has high correlation with knowledge generation. The easiness of 
IM for sharing of knowledge with colleagues will  lead easier to generation of new knowledge. 
However, the existence of IM is not sufficient for knowledge generation in organization. They had 
interesting  founding  where  the  willingness  of  sharing  of  knowledge  or  new  ways  of  solving 
problems  is  depended  a  lot  of  individuals.  If  individual  is  not  willing  to  share  knowledge  or 
organization does not reward people for sharing, then tools does not help improve team or either 
organization's  performance.  (Ou  et  al.,  2011).  The  real-time  communication  is  seen  also 
instrumental in efficient information exchange and decision making and improving organizational 
responsiveness. IM applications have also low cost and operational investments  or maintenance are 
limited (Ogara, Koh  & Prybutok, 2014). Quan-Haase et al. (2005) study showed also that visibility 
is  a  useful  feature  for  promoting  informal  exchanges.  A  sense  of  community  and  ease  in 
collaboration were also found important,  but  these collaborative exchanges  among people  who 
share strong ties are more possible than without it (Quan-Haase et al., 2005).

Handel and Herbsleb (2002) present that abilities for real-time communication are one of the big 
benefits of IM tools. Especially chat rooms which support multi party conversation in the workplace 
are  making discussions  and conversations  possible  for  people  who are not  in  the  place.  These 
conversations are not happening in hours or minutes but more in seconds. They see the importance 
of possibilities to catch-up chat room contents later. Some people may not be willing to take apart in 
these chats but still they are able to get information of their co-workers (Handel & Herbsleb, 2002). 
The flexibility and informality of IM is also allowing workers to control communication in the 
workplace by tasking activities and team work. IM can be used to record and codify knowledge. 
The online  chats  can  be  easily  made available  for  other  workers  looking for  similar  issues  or 
knowledge. IM can effectively become a productivity tool that can facilitate real-time change of 
knowledge (Ou et al., 2011).

Cho,  Trier  and  Kim  (2005) expressed  that  using  the  IM  collaborators  can  build  up  common 
knowledge  about  their  work.  They  can  quickly  exchange  and  instantly  correct  their  intended 
meanings.  They  can  maintain  their  working  context  by  recording  transcripts  or  transferred 
documents. When new needs arise, the work context can be shared by IM and users can check if 
right  people  are  available  for  communication  (Cho  et  al.,  2005).  This  is  one  big  difference 
compared  to  email,  most  IM  systems  are  this  presence awareness  functionality  (Cameron  & 
Webster, 2005).

Handel and Hersleb (2002) found out that the pop-up windows or recognizing alerting sounds that 
are potentially distracting the user. Then again without any alerts at all, the users may miss IM 
conversation. There are however indications that interruptions are not necessarily bad, they in fact 
constitute the very nature of management work (Handel & Herbsleb, 2002). There might be also 
some individual or personal factors influencing habits. Isaacs et al. (2002) explained two styles of 
use. Heavy IM users had many, fast-paced interactions with many short turns in a short amount of 
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time. They were able to carry on several threads in the same conversation. They frequently moved 
out of the current window for other tasks. Light IM users interactions were longer and slower and 
done with longer turns and with slower turn gaps. There were also less threading and multitasking 
(Isaacs et al., 2002). 

Nardi, Whitaker and Bradner (2000) found out that IM  in workplace mostly used for four different 
functions. For quick questions and clarifications, coordinating and scheduling work-related tasks, 
coordinating social meetings and keeping in touch. Isaacs et al. (2002) found only two main styles 
for IM use in workplace which closely follow these four functions. People who work together use 
IM for many collaborative activities. Workers arrange multi-purpose discussions, sometimes those 
are for scheduling, but often covering complex work related topics. Conversations are more intense 
and have many short messages in a short period. They are able to take interruptions and are less 
ready  to  close  their  conversations.  Those  who do more  coordinating  have  short  conversations, 
mainly to schedule interactions in another medium. Conversations are slow and with fewer but 
longer  turns.  Multitasking  happens  less  often  than  those  who  work  together,  but  still  do  so 
frequently. They less likely interrupt their conversations and are more formally to end them (Isaacs 
et al., 2002). 

In Cameron and Webster (2005) study some interviewed persons said that IM should not be used for 
formal communications. They justified their opinions saying that not all IM systems automatically 
save instant messaging conversations and continued that keeping such a data can by very important 
in sensitive business environment. Those who deploy IM systems should also train employees to 
keep important and formal communications in more traceable formats such as emails and paper 
documents are usually kept (Cameron & Webster, 2005). This is much supported by Oshri et al. 
(2008) when they also found that trans-active memory systems seems to support knowledge transfer 
among globally distributed teams. Similarly, Cho et al. (2005) founds this important for working 
environments. This issue is noted as a group tool as well, group owns its memory instead of one 
person and group can have control over their collection and its distribution (Dennis, Rennecker & 
Hansen, 2010).

Cho et al.  (2005) results also show that employees use of IM helped them to improve working 
relationships  with  internal  colleagues  more  than  with  outside  business  partners  from different 
companies.  They  also  remark  that  other  forms  of  interactions,  such  as  face  to  face  or  phone 
conversations are necessary to form a new work relationship. IM creates kind of personal online 
community so  adding a new contact to IM seems to be based on an assumption that at least a 
minimum level  of  relationship  is  already  with  the  contact.  IM in  this  way  appears  to  be  less 
effective in developing a new working relationship with external business partners. Then again, in 
maintaining existing relationships co-workers it seems to be functional. (Cho et al., 2005). This 
founding  seems to  be  in  confluence  with  Roberts  (2000)  where  he  mentions  that  face  to  face 
acquired relationships creates the confidence which is a vital element for the perfect changing of the 
knowledge with the help of information processing systems (Roberts, 2000). Similarly, Oshri et al. 
(2008)  found  that  project  members  has  to  have  their  shared  histories  of  collaboration  in  their 
respective area of expertise.  

IM can be a big benefit for organization. It can be used in very many ways. IM can function fast and 
be informal but also very formal tool. It is a kind of hybrid in its nature and has capabilities for 
synchronous and asynchronous communication in the organization (Cho et al., 2005).  According to 
the  studies  presented  here  it  is  visible  that  knowledge  transfer  in  organisations  seems  to  be 
supported with IM in some way.
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2.6 Human centered studies

Many of the studies shown in this thesis are made in workplace environment and some of them 
especially  found interesting  points  on  human behavior  and these  are  presented  in  this  section. 
Studies have found different issues on how IM is affecting individual's life and behavior but also 
interesting remarks on knowledge sharing between people. 

Garrett and Danziger (2007) have announced that IM is used as a substitute for other media even 
more than as a side tool. This issue have been found from working environments as they cited 
Muller et al. (2003) and also in private social settings as they cited Flanagan (2005). Employees are 
able to negotiate when to communicate about work-related issues. Workers also use IM to manage 
their personal communications during working hours. When this happens, it might be that these 
interactions  with  personal  contacts  by  IM  are  less  disruptive  to  work  compared  for  example 
conversations conducted over the phone. In other words, people who use IM at work report being 
interrupted less frequently than others. These persons engage in more frequent computer-mediated 
communication than others including work-related and personal communication. Results of Garrets 
and Danzingers (2007) study are in line with the idea that employees use IM in manners which help 
them to cope with interruptions (Garrett & Danziger, 2007).

Another interesting human behaviour has become possible by IM as well.  Dennis, Rennecker and 
Hansen (2010), explains this habit as an invisible whispering. It means that by using IM, workers 
are able to influence decision making happening openly, through silent conversations by IM on 
backstage. Often workers can participate in multiple backstage conversations at the same time. This 
interaction would not be physically possible without the use of IM (Dennis et al., 2010). Closely 
related issue to this idea of invisible whispering is suggested by  Parsons and Woolley (2013) for 
medical students. They explained that IM has allowed students to gain more confidence and build 
rapport with the teams because they can get the answer to the questions and make recommendations 
quickly and without the physical presence of the preceptor. IM has been noted to allow preceptors 
interact with multiple students simultaneously.  IM is also eliminating the bottleneck that typically 
occurs when more students require a preceptor’s attention at the same time (Parsons & Woolley, 
2013).

Kobsa, Patil and Mayer (2012) states that if privacy desires with software system are not made 
effectively the resulting privacy concerns can become a big concern for the adoption or use of the 
IM system. They mention as an example a case when facebook introduced a new feature where 
every action of a user was visible to friends. This feature outraged ten of thousands of users by 
privacy concerns. They present a model of privacy desires that emerged studies. Their interviews 
revealed tight links between desires for privacy and desires to manage the impressions to others 
when using IM. One issue of privacy was disabling the saving of IM conversations on their local 
machines just to avoid unauthorized access to IM history. Another was decision of an appropriate 
etiquette for sharing IM conversations with other parties (Kobsa, Patil and Mayer, 2012).

Another  interesting  result  of  Kobsa  et  al.  (2012)  study  expresses  that  impression  management 
should be  taken into account  much more in  the design of  IM system. They explain  that  since 
impression management desire is clearly a separate prevalent privacy desire in IM usage.  They 
propose four types of capabilities for IM systems. IM systems should support better visibility of 
one’s actions to oneself. IM users should have a better understanding of their own activities than 
today, where users activities have to be remembered. IM systems should have better visibility of 
collective  practices,  this  will  allow  users  to  compare  their  own  activities  with  the  others. IM 
systems should  also  have  fine-grained controls  for  impression  management.  This  function  will 
allow  users  convey  different  impressions  to  different  contacts  and  groups.  Last  interesting 
suggestion is to allow users to view themselves from the perspective of others (Kobsa, Patil  & 
Meyer, 2012).
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Another interesting study concerning human capabilities to multitask was carried out by Bowman, 
Waite and Gendron (2010) where they studied if students are capable of multitasking with IM. They 
predicted that students who were IMing while reading an academic psychology passage online takes 
longer to read the passage. Also, they predicted that those students might perform poorly on a test. 
Students  were  randomly  assigned  to  three  different  conditions;  IM before  reading,  IM  during 
reading, or no IM at all. They found out that it took students longer to read the passage when they 
IMed during reading than in other conditions. Interestingly the test performance did not differ by 
condition.  However,  students  who try  manage busy  lives  may  think  they  accomplish  more  by 
multitasking. Their  findings suggest  that actually students need more time to achieve the same 
performance  on  an  academic  task  than  those  not  IMing  during  reading  (Bowman,  Levine  & 
Gendron., 2010).

2.7 Mobile device centered studies

This section has a focus on mobile IM systems and studies concerning these more up to date IM 
systems and issues related to these systems. Mobile IM use has grown a lot during the last ten years 
and it might be taking place with development from more original SMS messaging in mobile world 
as Church and Oliveira (2013) for example found out. 

Church and Oliveira (2013) made a study in Spain where they found key differences in between 
using a WhatsApp IM and SMS messaging with mobile phones. Their results show that adoption 
and usage of these applications is influenced by many factors. Cost of action, intent, community, 
privacy, reliability and expectations are main founding from their  interviews. Cost  of action in 
mobile phone seems to impact people’s frequency of usage. Social influence seems to be one main 
reason for migration to such mobile IM applications. They found strengths and drawbacks on both 
technologies and also that neither is a substitute for the other (Church & Oliveira, 2013).

Church and Oliveira (2013) extracted 8 themes on key differences on using of IM or SMS from 
their study. First cost seems to play on important role, because MIM applications are not charged by 
the numbers of messages as SMS is, but at the same time SMS was seen more secure that IM. 
Second, Social Influence was important as the participants heard about WhatsApp from friends. IM 
application was recommended to them by friends  already using it.  Third the nature  and intent 
seemed to make a feeling that people send a lot more messages with WhatsApp and participants 
highlighted that WhatsApp was used for planning and coordination of social activities and also it 
was seen more conversational tool compared to SMS. Fourth the feeling of community or sense of 
connection was seen better in WhatsApp than SMS. WhatsApp is used with friends and sometimes 
family.  Also, the creation and use of groups was a regular issue found. These groupings were also 
explained by O'Hara et al. (2014) in their study on WhatsApp. Fifth theme was immediacy, privacy 
concerns and expectations.  The participants felt  that  WhatsApp is  quicker and more immediate 
when compared to SMS. Then again over 30% of participants reported that SMS was seen more 
secure that WhatsApp. Sixth theme found was the reliability and guarantee of messaging system. 
Most participants saw SMS more guaranteed than WhatsApp in terms of delivering the message to 
recipient. Seventh theme was the choice of technology. It seems that choice is influenced if the 
receiver uses similar application or on how formal or informal the communication  is. Eight theme 
was coping mechanisms on notifications from both SMS and WhatsApp. Participants who use IM 
on a frequent basis were noted to be inundated by notifications. People’s intent while using IM for 
business might have influence on their mechanisms for coping with message notifications, but some 
further research was suggested on this issue (Church & Oliveira, 2013). 

O'Hara et al. (2014) study found that WhatsApp was used by participants in their way of dwelling 
with others. They situate it within the ebb and flow of lives lived together. In the background there  
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is web of other connections, both real and virtual. This seems to be parallel to issue that face to face 
acquired relationships creates the confidence which is a vital element for the perfect changing of the 
knowledge with the help of information processing systems (Roberts,  2000).  These groups and 
involvement to these groups are influenced by relationships in the real world. These can be for 
example house-mates, groups of friends or familial relationships. The significance is not in their 
initial formation but more in the way they enable the performance these group relations. These 
groups are used for photo exchange, social interactions are played or critically analysed, playful 
chats and teasing are carried out. Many of these groups have been together for many years and are 
sort of never-ending. This shared domain is at once real and virtual and at the same time tied into 
real world with shared experiences, they seem to pertain particular forms of relationship through the 
possibilities  presented  in  WhatsApp.  They  found  out  also  that  these  groupings  extend 
geographically bounded groupings in virtual space (O'Hara et al., 2014). 

User satisfaction of IM systems has been noted in Park et al. (2014). They explained that the rarity 
of research on the use of instant messengers in smartphones is visible. Their study analysed factors 
affecting user satisfaction and was done by conducting a survey on 220 users of mobile IM users.. 
Their surveys results showed that self-disclosure, flow, and social presence has a significant effect 
on user  satisfaction.  The self-disclosure  is  seen as  process  that  enables  others  to  verbally  read 
private information and is an important communication behaviour in establishing and maintaining 
relationships.  Flow is  defined as  a  state  of  being  completely  absorbed in  a  certain  act.  As  an 
example  it  is  state  of  mind  in  which  one  loses  the  sense  of  time  and  becomes  unaware  of 
surrounding situation. They defined a social presence as the sense of being in certain environment 
and also as the experience of sensing other people’s existence through the communication medium 
(Park et al., 2014). 

Park et al. (2014) suggest that first the facilitating easier self-disclosure of mobile messenger users 
should be more considered during mobile IM development and planning. Second they explain that 
as the flow has been noted as a factor affecting user satisfaction the software developers should 
create IM environment for achieving better user absorption during the use of mobile IM. Third 
suggestion  is  that  mobile  IM  must  have  more  functions  for  maximizing  social  presence.  For 
example  like  the  same  background  screen  to  make  users  feel  they  are  in  the  same  space  or 
announcing the current status of users in real time like displaying the user is currently writing a 
message (Park et al., 2014). 

By studying the IM user satisfaction as well, Ogara et al. (2014) found out that the design of current 
mobile IM systems with presence capabilities supports users to communicate, interact and socialize. 
This is the fact that is supported by the findings which point out the relationship between social 
presence and user satisfaction. They also, found that  users can get sometimes frustrated using the 
service,  etiquettes  or  features  in  their  mobile  devices  instead  of  interacting  richly with the IM 
applications and partners.  Their study results suggest that user experience, social influence, and 
perceived  richness  are  important  issues  for  social  presence  and user  satisfaction  in  mobile  IM 
systems. (Ogara et al., 2014). Huang and Li (2013) suggests that advanced mobile technology, the 
mobile IM systems could have more vivid communication experiences to users. They point out 
features like voice chat, video chat, emoticon and changeable interfaces. Also, they suggest that 
users could have easy access to friends network by mobile IM ssystem and create many different 
group communications. They believe that good support for multimedia and networked peers, the 
mobile IM systems will complement other communication with more experiential communication 
means (Huang & Li, 2013).
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2.8 Software development focused papers

Some studies have presented information of newly created IM systems, most interesting found for 
this thesis explains quite deeply Taiwanese created IM system for government purposes. Huang, 
Huang and Chang (2011) explains in their paper the story of CityGIM,  the Taipei City Government 
designed and deployed mobile IM system. It was created for enhancing collaboration performance 
of  the  government.  CityGIM  system  was  designed  both  P2P  (Person  to  person)  and  A2P 
(Application to person) messaging services on most known mobile platforms such as Android, iOS 
and also to Windows-based personal computers. In addition, a web interface is provided so that the 
employees working outside to serve citizens without hand-held devices can communicate with their 
colleagues  working  in  office.  CityGIM  system  is  supporting  different  text-  and  multimedia 
messages and accepts  photo,  video,  map with localization information and calendar events and 
some other media formats (Hong et al., 2011). Some of these features are following nicely Bai and 
Yang (2012) list of five most important features in EIM systems explained in organisational part of 
this paper.

There are even more functions to be taken into account when designing software for government 
purposes. The whole process is needed to be accomplished with secure manners and no data are 
allowed to be stored out of the government control. The risk of the governmental secrets leaked out 
is not acceptable either. CityGIM was designed for government affairs, so security was a important 
part for successful adoption of the IM system. For example authentication of the users the CityGIM 
requests personal identification and performs the confirmation according to information stored in 
city database before the registration in the system. Before for police only voice conversation was 
possible by traditional radio system, with new mobile CityGIM application police can share text, 
video, photo and mobile locations on maps for their tasks and in this way improve decision making 
rapidness. The secure design of CityGIM messaging, the contents are encrypted during transmission 
on air and it conforms to the security policies of police forces. Even more the CityGIM provides 
interfacing capabilities for collaborating with various government information systems (Hong et al., 
2011).

Hong et al. (2011) takes knowledge transfer into account and categorizes it to explicit knowledge 
and tacit knowledge. They present that tacit knowledge is often regarded as strategic competence of 
organizations. Tacit knowledge needs protection to maintain the advantage for decision making in 
hand. With this in mind the saved dialogues between group members often contain the implicit and 
tacit knowledge. These histories can be very valuable to the organization's decision making and for 
operational purposes, but they must be mined meticulously. CityGIM contains functions that retains 
the archives of all conversations of the users. This is seen important issue for further data mining 
and in government due the latent legislation purposes (Hong et al., 2011). This feature especially 
has  consistency  on  the  importance  of  storing  the  conversation  histories  (Oshri  et  al.,  2008) 
(Niinimäki & Lassenius, 2008). Dong (2014) takes this issue specially into account in designing of 
EIM system as there is mentioned the importance of storing the data for example sometimes a client 
may want lookup the messages he has sent to another peer.

There are  open source  platforms available  for  creation  of  IM system. Perhaps most  know and 
longest survived platform is XMPP (Extensible Messaging and Presence Protocol). It was started up 
by one individual who was tired of many instant messaging applications and protocols in the 1990's. 
He wanted to connect with his friends but each of them used different IM software or service and 
that was the driving force towards new idea. Jeremie Miller created the Jabber/XMPP technologies 
originally  by  in  the  end  of  the  nineties.  Miller  decided  to  build  an  XML-based  open-source 
alternative as an alternative to the wide field of different IM protocols. He announced the Jabberd 
server project in January 1999 in Slashdot website and a core group of developers soon joined to 
build out the server as well as open-source Jabber clients for Windows and Linux, libraries for Perl  
and Java, and various add-on server components. Because of the architecture which is following 
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client-server model, this core group also defined an open wire protocol for XML streaming (Saint-
Andre, 2005).

Sun, Wang, Fang and Zhang (2015) created XMPP and HTTP (HyperText Transfer Protocol) based 
IM service and implemented the Android client based on the above platform. In their paper is found 
out  that  IM  system has  a  good  performance  which  can  be  independently  introduced  to  other 
business areas. Most important the use of open source XMPP server shortens the development cycle 
(Sun et al., 2015). 



24

3. Research method

This thesis in made as a qualitative phenomenological study. In this study the research method used 
was following Creswell's (2007) principles of phenomenological study. Also, some flavours were 
picked up from Seaman's (1999) paper, especially in interviewing principles and manners. As it is 
the nature of the master  thesis  to  gather  information from earlier  studies  and current  scientific 
knowledge as much as is needed, in this study earlier studies are retrieved from databases alongside 
of the interviews. The semi-structured interview form (appendix A) is following loosely different 
categorizations found from published earlier studies presented in this paper.     

Phenomenological study as one qualitative approach is explained to describe meaning for several 
individuals lived experiences of a concept or phenomenon. It is describing what all participants 
have in common as they experience phenomenon. Researcher identifies a phenomenon from human 
experiences. Researcher collects data from persons and makes a description of what was it and how 
was  it  experienced.  There  is  also  heavy  philosophical  component  found  to  be  visible  in 
phenomenological studies. (Creswell, 2007.)

Phenomenology  is  also  categorized  by  Creswell  (2007)  in  hermeneutical  and  transcendeltal 
phenomenology. First has focus on lived experience and interpreting of it and second has more 
focus on identifying the phenomenon under study and for textural and structural description of it. 
Creswell (2007) presents a basic procedure of phenomenological study with eight stages. First to 
find out if research problem is best examined using phenomenological study and some phenomenon 
is also identified as interest of study. Then broad philosophical assumptions are specified. After that 
data is collected and interviews are done and also followed by broad and general questions. These 
stages  are  followed  by  data-analysis  from  which  statement  and  themes  are  used  to  write  a 
description. Finally, from these notes researcher writes a composite description which presents the 
“essence” of phenomenon. This is a challenge because this kind of study needs deep understanding 
of phenomenon. (Creswell, 2007.) 

In this paper the philosophical assumption was found from Dynamic theory of knowledge creation 
and its derivative theories (Nonaka, 1994; Nonaka, Toyama & Konno, 2000; Nonaka & Toyama, 
2003). IM system and CMC system focused studies were also quite deeply gone through. Then by 
interviewing five persons who are using IM in daily basis with semi-open interview key factors for 
knowledge sharing by IM were tried to find from interview results and also comparing them side by 
side to current knowledge from other studies.

2.1 Interviews

Interviews  were  conducted  in  semi-structured  way  and  all  the  volunteers  were  chosen  by 
confirming that they all are or have used instant messaging. Interviews were done thoroughly and 
lasted surprisingly much more than expected, approximately one hour each. Interviewee candidates 
were picked by some knowledge of them and their habits with IM. All the candidates were known 
to be so called heavy users of IM systems especially in their working environments or in other 
projects. All of them were well explained what is the goal and research question of the study and 
how their organisation and identification details will be hidden from public and only the researcher 
will actually have the knowledge of these personal details.
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Eight (8) interviewee candidates which were located around Finland were asked to involve in this 
study one week before interview by sending them an SMS message in Finnish (below also English 
translation). 

Hei.  Työstän  parhaillaan  tietojenkäsittelytieteen  pro  gradu-tutkielmaa  pikaviestinnän  
avaintekijöistä tietämyksen jakamisessa. Tarvitsen käyttäjien kokemuksia pikaviestinnästä  
ilmiönä mukaan tutkielmaani. Pyytäisin mahdollisuutta haastatella sinua n. 15 minuutin  
ajan  ensi  viikolla.  Henkilötietosi  ja  organisaatiosi  jäävät  vain  minun  tietoon.  
Onnistuisiko jokin aika ensi viikolla puhelinhaastattelulle?

Hello. I'm working at the moment on master thesis in information processing sciences  
concerning key factors in IM on knowledge sharing. I need user experiences of IM as a  
phenomenon to my thesis. I request an opportunity to interview you ~15 minutes time  
during  the  next  week.  You  personal  data  and  your  organisation  will  be  left  as  my  
information  only.  Can  you  manage  some  time  during  the  next  week  for  telephone  
interview?

From eight candidates for interview only five (5) answered and were willing and able to give time 
to take apart in this study. Another three did not answer at all and that was interpreted as negative  
answer and those candidates were not contacted any further. All the volunteers were well explained 
before the actual interview of all the details before starting the conversations. 

When first version of interview structure was finished it was tested with one volunteer in face to 
face and sound recorded interview. During the test interview some weak-points were founded out 
and final version of interview (Appendix A) was made during and after this test session. Especially 
one question from Creswell's  (2007) book was skipped.  It  was  the second big question “What 
contexts or situations have typically influenced or affected your experiences of the phenomenon?”, 
which was found out to be mostly already answered after first big question. On the other hand the 
interpreted version to Finnish was more or less just confusing the volunteer. Otherwise, interview 
seemed to give enough data in this form which was used in the rest of the interviews. Data from test 
interview was also analysed and taken in to this study as one of the interviews. 

Before actual interview the deeper theme of thesis was explained by telling that the goal of the 
thesis  is  to find out  what  might  be the possible  key factors  in IM systems that  are  helping in 
knowledge sharing inside the project organisations or groups. Also, as a motivation, the ideas of 
scientific contribution goals were explained. Explanation included both the idea of trying to find 
some  new  knowledge  on  software  development  purposes.  On  the  other  hand  as  a  practical 
contribution the idea of trying to find something helpful for organisations or people responsible in 
procurement of goods or software in their organisation. Interviewees were also shortly explained 
what is meant by instant messaging in this study and also mentioned that SMS messaging can be 
left out from the answers of this interview. 

Interviews were conducted by phone following paper of questions (appendix A).  The questions 
were kept as open as possible and researcher was not giving out any kind of hints except these 
guidelines mentioned in former section.  Telephone conversations were recorded and only some 
notes were made during the interview. Participants were informed carefully all of these manoeuvres 
beforehand and their voluntarism was approved by especially questioning it. Also, volunteers were 
informed that they can stop the interview at any time if they wanted to do so. 

Interviews lasted  from 40 minutes  to  1.25 hours.  Interviews were  kept  in  timeslot  suitable  for 
volunteer to keep all the distracting issues aside. It  was found good way to make interview by 
phone, because the distance didn't matter and also disturbing phone calls were not possible. Speech 
was free and interview was kept freely flowing to be able to find out most of the experiences 
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interviewees  have  had  with  IM.  In  the  end  the  opportunity  for  interviewee  to  take  contact  if 
something comes up was mentioned as well.

In the beginning of interview and also as a little warm-up for the interviewees, some small relevant 
statistical  information was gathered from interviewee and his/her  experience concerning instant 
messaging. This seemed to be good way to open up the conversation compared to just jumping in to 
the actual subject. Then again it also gave some interesting information from interviewees although 
the number of volunteers was so little that real statistical analysis was not done to this data. Some 
parts of this data nevertheless, is presented in next chapters to make interviewees more visible and 
more explained.

All the interviews were kept in the same format and it was not developed further during the study. 
The  interviewees  were  also  explained  during  the  interview  that  researcher  is  trying  to  get 
information out from volunteer and this was the reason, that only just couple of questions from 
interviewees  side  were  answered by researcher. These  were  questions  about  what  is  meant  by 
instant messaging and some names of software, which was not remembered by interviewee at that 
moment. Interviewees were allowed to wonder around the topic quite freely and only after they 
were silent by their own will the next theme was presented and asked. No-one needed guidance to  
follow the subject and the impression of freely wondering around it was founded. It seemed that this 
manner gave also some new potential data around the subject as Seaman (1999) also has mentioned. 
For  example  one  of  interviewees started questioning if  one software used by her  was actually 
instant messaging software or was it  more just  collaborative documentation software.  Then she 
explained  how  they  actually  used  same  collaborative  document  as  a  message  board  while 
simultaneously editing it. 

2.2 Analysis of interviews explained

Basic model for data-analysis presented by Creswell (2007) is kind of spiral model rather than any 
linear style of analysis. Although it is presented as a spiral and idea is that researcher goes through 
data again and again in this spiral, more or less it is practically linear operation from start to the end 
which can also be presented as a spiral. In this spiral mode there are four circles put on top of data 
collection. It starts with circle of data management where files and units of data are organized. Next 
circle is reading and memoing of this data and it consists in making of notes and reflections. By 
doing this trying to make sense of a whole database and notifying points out in other words. Next 
circle in spiral process is describing, classifying and interpreting of data. It is done by categorizing, 
making comparisons,  trying to find themes from data.  This phase perhaps is  closest  to circular 
method, when researcher tries to put the data in suitable amount of categories or themes. Finally, 
data is presented and put in text, tabular or figural form to make it visually or formally easy to 
understand and results visible.

In this study data was collected by recording the interviews and at the same time making only some 
notes in interview form (Appendix A). Afterwards interviews which were made in Finnish were 
listened and key sentences were written out in Finnish. Then these out written interviews were 
compared  and  read  side  by  side  and  data  was  categorised  in  themes  found  from  volunteers 
descriptions of their experiences. From this comparison a mindmap kind of structure was drawn to 
be able to visualize the findings. At this point the categories or keywords were also translated to 
English. 

In second phase keywords were summarized again and written down in the table format (Appendix 
B) according to original categorizations. Meanings were summarized and original categories were 
put aside because according to interviews some issues were said in different sections on interview, 
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but  still  roughly or  exactly  meaning the  same. All  interviews  were  again  analysed  in  iterative 
manner to extract emergent themes. This iterative approach took a number of rounds of analysis to 
identify and cluster themes which were mixed with original categories from interviews. Some key 
sentences from interviews were also written down in this phase. 

After rechecking and calculating the occurrences of sentences, the themes were shrunk to five main 
themes. Then new calculating was done and themes were put in order of occurrence to be able to 
point out the order of importance. Calculations of sentences are presented more detail in Appendix 
B and also in the study section of this paper.
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4. The study

The data gathered from interviews was first listened to again gathering the keywords and sentences 
were written down. This chapter presents the results found in the interviews by categorizing then 
into themes. Keywords or themes were dug out from interviews by iterative manner going through 
them a couple of times to be able to find the essential meanings.

4.1 Interviewees

Two of the volunteers were females and three of them males. The average age of volunteers was 42 
years ranging from 33 to 47 years. All of them were full-time workers, working as an employee, 
expert and lower command levels. All the volunteers were working on a public sector and this was a 
little setback. Luckily, they came from three different organizations. Volunteers were all using one 
or more IM applications on the daily basis. Whole group had been using some IM solution for at 
least  seven years  and longest  time with IM applications  was 15 years  of  experience  from one 
volunteer, average years using IM being 9.6 years. They all were especially excelled in using the IM 
software in their working environments and in different projects.

Lots of different applications were in use or had been used by volunteers. They all had different  
experiences and different favorites. Applications which were mentioned by volunteers are listed on 
table (table 1). In addition to this, applications used in the past were taken into account in this  
question and that explains some older IM applications named by volunteers in the list, like ICQ and 
MS messenger. This list gave some evidence that volunteers were using multiple IM applications 
both in their mobile devices and by the computers.

Table 1. Use of named instant messaging applications by x number of volunteers.

IM software Number of users 

Whatsapp 4
Skype 4
MS Lync 3
Facebook 3
Signal 2
MS messenger 2
Threema 2
Familo 1
Google messenger 1
iLink chat 1
Padlet 1
Telegram 1
ICQ 1
Jabber / XMPP 1
iMessage 1
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4.2 First mapping of keywords from interviews

In the first iterative replay of interviews, keywords or themes were found and categorized following 
the same loose categories that were used in prior research papers. The mapping of keywords or 
sentences after the first iteration of interviews is presented in the figure 3.

Figure 3. Keywords found in first iteration (number means occurrence).

The keywords found in the first iteration were overlapping with each other and some words or 
sentences were found in multiple categories like speed, immediacy and fast way of communication, 
all meaning almost the same, but mentioned in different sections of interview. 

4.3 Second iteration and proposed key factor classes

In second phase keywords were summarized again and written down in the table format (Appendix 
B) according to original categorizations. Meanings were summarized and original categories were 
put aside because according to interviews some issues were said in different sections on interview, 
but still roughly or exactly meaning the same. Mostly and especially for the knowledge transfer 
related was media related. It seems to be important for IM system to have a capability for sharing 
different  media  files  like  photos,  audio  and  video  files.  Second  most  of  the  concerns  by 
interviewees,  seemed to  be  security  related  issues  occurring  in  almost  every  original  category. 
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Speed, usability and community related classes were three other new categories found by analyzing 
interviews in second iteration. These five factors are explained more in following sections below.

4.3.1 Media factors

Even the whole study concerned knowledge transfer related issues, it came forth clearly through in 
more than one interview category that media files seemed to play important role in knowledge 
transfer. Experiences from IM users were proposing that video, audio and picture messages in IM 
systems  were  supporting  knowledge  transfer  more  that  just  text.  One  volunteer  suggested  that 
recording of chats in IM systems might be valuable later on when gathering information. Processing 
and thinking together in IM chat room and fast sharing of thoughts were mentioned by interviewees 
to have an influence in knowledge transfer by IM. 

To the application developers the message seemed to be clear, the sharing of all kinds of files should 
be possible in future IM systems. Some new ideas were also presented for media sharing, like need 
for a kind of shared board in which it would be possible to draw the sketching together.  According 
to this, another idea was a speech to text generator for IM system, especially this was planned by 
one interviewee for long term projects were short vocally given reports can be shared for the group 
as a text message by IM system using converter.

Table 2. The media factor occurrence in interviews.

Category IM Key Factors interviews 2 iteration MEDIA SHARE

# occurrence → 21

Knowledge Video transfer 2

Knowledge Picture and text is more than text 2

Knowledge Soundmsg more than text 1

Knowledge  Recording of chat 1

Knowledge Processing together 1

Knowledge From PIC one can make conclusions easier 1

Knowledge  Fast way to open up conversations on topic 1

Individual Need of msg received notice 2

Software Sharing all kind of files 3

Software Video Yes 2

Software Pictures Yes 2

Software Virtually together with same material 1

Software Speech to text needed 1

Software Need for sketching and drawing 1
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4.3.2 Security factors

Security of the IM system or security of some function in IM system was the biggest concern of the 
interviewees.  It  seemed to cross over interview question categories.  It  seemed that  most of the 
applications were not secure enough for sharing of sensitive information and some interviewees 
mentioned (2) that they use SMS for security or reliability reasons sometimes. SMS was used when 
message content was in users opinion so critical, that it was not safe to send trough used IM system. 
Even  though  most  of  the  interviewees  mentioned  that  they  use  IM in  their  work  none  of  the 
organizations had implemented mobile IM system for their workers. All had experience in PC based 
IM system which were officially used on their organization. One mentioned that they had changed 
in their working team from WhatsApp IM system to Signal and Threema IM, just because of the 
security issues. Also, it seemed that most of the IM applications were secure in one to one chat, but 
group-based chat was not secure or it was unclear if it was secure, explained one interviewee. 

In this  category also spamming and harassment has been taken into account as security related 
factors. Especially in mobile IM systems there were experience of spam and disinformation as in 
group chats mostly were lot of irrelevant information coming in. This spamming and disinformation 
also was making some disturbance for users because of constant alerts from different IM chats. One 
interviewee explained that this is usually a problem in free-time based IM groups, where chat is not 
so official or based on some work related project. 

Table 3. The security factor occurrence in interviews.

Category IM Key Factors interviews 2 iteration SECURITY

# occurrence → 17

General Security 2

General SMS used for most important msgs 2

General Interruption/disturbance 1

Organisation  Used tools but NOT approved mobile IM 3

Individual Spam/Disinformation 2

Individual Disturbance/Harassment 2

Mobile Spamming ("send this to 100"..) 1

Software Security uncertainty 4

Security related issues came up in all original categories except knowledge transfer. Security in all 
different viewpoints seemed be most important issue to this group of IM users interviewed in this 
study. All in all security related issues where affecting interviewees' behavior in use of IM during 
their duties. 

4.3.3 Speed and immediacy factors

As all the volunteers were using IM mostly in their mobile phones the speed and immediacy were  
heavily noted by them as seen on table 4. It seems that rapid sharing of media or messages or 
opening up conversation in a moment in IM are one of the key issues presented by volunteers. 
Issues  concerning  speed  were  also  overlapping  across  original  categories.  Especially  fast 
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dissemination of something important was mentioned as step forward compared to old SMS way of 
sending message to everybody whom it concerned. IM group chat was used for sharing of important 
information fast. One interviewee explained that the directness and the speed are emphasized when 
mobile device is all time carried. For example in old manner you would have first taken a picture of 
something and then would have gone to the computer and would have shared it with email. That  
process by IM takes place in a moment.

Table 4. The speed factor occurrence in interviews.

Category IM Key Factors interviews 2 iteration SPEED

# occurrence → 12

General Fast 4

Knowledge Immediate/Instant sharing 3

Knowledge Fast way to open up conversations on topic 1

Individual Speed 2

Mobile Happens in moment 1

Mobile Immediacy and Speed 1

4.3.4 Usability factors

Usability seemed to be an issue also through all the interview categories other than software based 
experiences.  Ease  of  use  and  share  something  in  IM  system  seemed  to  be  important  for 
interviewees. There were comments like most of all I prefer the usability of IM system for example 
from one interviewee. Likewise, one commented that for organizational purposes IM system has to 
be simple to start to use for easy implementation. Overall, Usability as one key factor came up with 
these detailed examples.

Table 5. The usability factor occurrence in interviews.

Category IM Key Factors interviews 2 iteration USABILITY

# occurrence → 10

General Easy to share something 4

General Ease of use/Usability 2

Knowledge Simplicity 1

Organisation Has to be simple 1

Individual Easy to share something 1

Individual Easy to communicate 1

4.3.5 Community factors

Community feeling became the fifth clearly visible factor from the interviews. Importance of being 
informed of important issues rapidly seemed to give community feeling at most.  Some volunteers 
were pretty satisfied of the feeling that they were able to follow the conversation in their project  
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group, even though they were not physically in their working place. It gave a feeling of being a 
valuable and member of the group. Also, this community feeling came from the possibility to give 
arguments to the conversations which were kept before decisions. Availability and visibility were 
mentioned to have importance too. This community gave also different viewpoints to all members 
of a certain group as one interviewee explained; 

“The instant messaging chat at its best, gives suitable input to the fact that you are able to  
think of the matter more widely and from many viewpoints.” (one interviewee)

All  the  interviewees  had  IM  groups  in  their  free  time  or  hobby-groups  too.  In  these  groups 
communities were bit different and not so formal but felt very important. One interviewee gave an 
example of old sport team members who had IM group for sharing the information of themselves. 
She mentioned that old team members were scattered around the world and without this IM group 
they would have had very little information of each other.

Table 6. The community factor occurrence in interviews.

Category IM Key Factors interviews 2 iteration COMMUNITY

# occurrence → 9

General Keeping me up to date 2

General Conversation/feedback immediatly 1

Knowledge All visible to everybody 1

Individual Sense of community 3

Individual Availability of persons 1

Software Virtually together with same material 1

4.4 Summary of findings

For effective knowledge transfer it seems to be important for IM system to have a capability for  
sharing different media files like photos, audio and video files. Results showed that IM users were 
proposing video, audio and picture messages in IM systems were supporting knowledge transfer 
more that just text. Second most factor seems to be security related issues on IM systems. Security 
crossed  over  interview  question  categories.  It  was  seen  by  the  interviewees  that  most  of  the 
applications were not secure enough for sharing of sensitive information and some interviewees 
mentioned that they use SMS for security or reliability reasons sometimes. SMS was used when 
message content was in users opinion so critical, that it was not safe to send trough used IM system. 
Speed and especially  fast  dissemination of  important  information was found as  a  step forward 
compared to old SMS. IM group chat was found to be used for sharing of important information 
fast.  Usability with the easiness of use and sharing something in IM systems were found to be 
important  issue  for  knowledge  transfer.  The  feeling  of  community  and  importance  of  being 
informed of important issues rapidly was found as one factor.  Some volunteers were pretty satisfied 
of the feeling that they were able to follow the conversation in their project group, even though they 
were not  physically  in their  working place.  These five factors were found to be important and 
named as key factors for knowledge transfer in IM systems. 
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Also, some notable issues are worth to mention in this section. IM was seen overall as very positive 
phenomenon and one interviewee was curious of how we were able to cope without IM earlier. 
From the organisational point of view many mentioned that IM might increase efficiency if it was 
widely  used.  Reliability  come  up  also  as  important  issue,  but  was  not  categorised  in  second 
iteration. It might have had a place in security, but it was left out from this class, as it has a little 
different vibe. 

Software  related  came up one interesting  issue  concerning cross-platform use  of  IM. Most  IM 
solutions are available for different mobile operating systems, but not at the same for computer 
operating  systems.  Kind of  similar  issue  was  explained by one  volunteer  telling  that  she used 
different IM applications for different purposes because some functionalities were better in one IM 
than the other IM system.

Overall,  it  seems that  from the results  of  this  phenomenological  study, five key factors  named 
media, security, speed, usability and community are found to have influence on knowledge transfer 
in IM systems. In addition to these clear five factors some other interesting subjects for developing 
of IM software were also found.
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5. Discussion and Conclusions

In this research the five key factors were found as most important factors for successful knowledge 
transfer in IM systems. Prior research has lot of similar findings even though most of them are 
found in different point of view than knowledge transfer. Most of these studies has a focus on 
different issues  but still gave valuable information to this study. Prior studies were read keeping the 
focus in knowledge transfer and issues were dug out sometimes in between the lines. 

According to the results of this phenomenological study the most important factor is media share 
and especially richness of IM systems capabilities for sharing of a different media. This means most 
of all video, audio, pictures and all other different file formats. This seem follow the results of 
Bolisano and Scarso (1999) and also Roberts (2000). They have explained that for example video 
conference or virtual project rooms can be utilised in the transfer of the tacit information. However, 
the communication acquired with the help of the technology is not capable to replace perfectly the 
face to face a created connection which usually is a demand in the transition of the tacit knowledge. 
(Bolisani & Scarso, 1999; Roberts, 2000.) 

By the transformation even tacit knowledge can be made to transform to information and to data 
which could be moved in data networks (figure 2). However, this transition which takes place from 
tacit  to  tacit  knowledge rises  from the transition of  the recorded information which makes the 
materialising of the new tacit knowledge possible when reaching the receiver's tacit knowledge. So 
the tacit knowledge can appear from the adopting and internalisation of the recorded information. In 
this manner the ICT can improve the transition and materialising of the tacit knowledge. (Bolisani 
& Scarso, 1999; Roberts, 2000.) IM systems today have capabilities for many kinds of different 
data formats and for example video can explain much more than text messages used to do. Good 
example is CityGIM system which was designed to support different text- and multimedia messages 
and it accepts photo, video, map with localization information and calendar events and some other 
media formats (Hong et al.,  2011).  Huang and Li (2013) explained that mobile IM service can 
deliver vivid communication experience to users. There are voice chat, video chat, emoticon, and 
changeable  communication  interfaces  available.  The support  for  multimedia  mobile  IM service 
complements other communication means by providing a more experiential communication means 
for every-day life  (Huang & Li., 2013). These media share functionalities and new ones to come 
seem to have notable influence on knowledge transfer according to literature and this study. 

Experiences  from interviewees  were  proposing  that  video,  audio  and  picture  messages  in  IM 
systems  were  supporting  knowledge  transfer  more  that  just  text.  One  volunteer  suggested  that 
recording of chats in IM systems might be valuable later on when gathering information. Processing 
of thoughts together in IM chat room and fast sharing of thoughts were mentioned by interviewees 
to have an influence in knowledge transfer.

Second important key factor proposed by this study is security of IM system. It seems to make big 
influence on users' behaviour and habit in using of IM. Especially use of IM in work-related tasks is 
often questioned if feeling of security is not perfect. This is notable finding, due the fact that some 
data and knowledge might be left out from IM conversations.  For example  Church and Oliveira 
(2013) extracted 8 themes on key differences on using of IM or SMS from their study.  They find 
out that SMS was seen more secure by the users than IM and in this study some comments were 
similar from interviewees. CityGIM IM system for example was designed for government affairs, 
so  security  was  one  important  part  for  successful  adoption  of  the  IM  system.  For  example 
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authentication  of  the  users  the  CityGIM  requests  personal  identification  and  performs  the 
confirmation according to information stored in city database before the registration in the system. 
For example in police use all message contents are encrypted during transmission on air and follows 
the security policies of police department (Hong et al., 2011). This important issue has been taken 
into account by some developers. 

Speed and immediacy of IM was found third major factor for knowledge transfer. It seems that 
rapid sharing of messages or fast opening up of conversation in a moment are the key issues in IM 
systems.  Especially  fast  dissemination  of  something  important  was  mentioned  as  step  forward 
compared to old SMS way of sending message to everybody whom it concerned. IM group chat 
was used for sharing of important information fast.  Church and Oliveira (2013) found similarities 
when they compared SMS to IM. It has been noted by other scholars too, that IM speeds up the 
exchange of information and creates new forms of collaboration among employees  (Quan-Haase, 
Cothrel  &  Wellman,  2005;  Kobsa,  Patil  &  Meyer,  2012).  This  rapidness  of  IM  supports  also 
decision-making processes in organisations (Hong et al., 2011). The speed gives also opportunities 
to support decision making in the background of meetings for example. It is possible to have silent 
conversations by IM in real time which are supporting open conversations  (Dennis, Rennecker & 
Hansen, 2010).

One interviewee explained that the directness and the speed are emphasized when mobile device is 
all  time carried with.  He explained that in old manner one would have first  taken a picture of 
something and then would have gone to the computer and shared it with email. That process by 
mobile IM takes place in a moment.

Usability seem to play important role for knowledge transfer purposes of IM system. Ease of use 
and share something in IM system was noted from interviews. There were comments like; 'most of 
all I prefer the usability of IM system'. Likewise, one commented that for organizational purposes 
IM system has to be simple to start to use for easy implementation. Some scholar have studied user 
satisfaction of IM systems (Park et al., 2014).  Their surveys results showed that self-disclosure, 
flow, and social presence has a significant effect on user satisfaction. Ogara et al. (2014) found out 
that  the  design  of  current  mobile  IM  systems  with  presence  capabilities  supports  users  to 
communicate, interact and socialize. This is the fact that is supported by the findings which point 
out the relationship between social presence and user satisfaction. They also, found that users can 
get sometimes frustrated using the service, etiquettes or features in their mobile devices instead of 
interacting richly with the IM applications and partners (Ogara et al.,  2014). Usability and user 
satisfaction are usually seen in correlation with each other and again it might have influence on 
knowledge  transfer  trough  IM systems.  On  the  other  hand,  if  it  is  easy  for  individuals  share 
knowledge with their colleagues more likely it happens that new knowledge will be generated (Ou, 
Leung & Davison, 2011).

Community feeling was found the fifth key factor in this study. Importance of being informed of 
important issues rapidly seemed to give community feeling at most for interviewees. They were 
satisfied of the feeling being able to follow the conversation in their project group, even though they 
were not physically in their working place. It gave a feeling of being a valuable and member of the 
group.  Usually  this  IM  community  develops  around  some  physically  build  groups  or  lived 
community like a work group. Cho et al. (2005) explains that IM creates kind of personal online 
community so adding a new contact to IM seems to be based on an assumption that at  least  a  
minimum level of relationship is already with the contact (Cho et al., 2005).  Church and Oliveira 
(2013) also noted that by IM the feeling of community is more visible than by using of SMS. 

A sense of community and ease in collaboration were found important by Quan-Haase et al (2005), 
but  these  collaborative  exchanges  among  people  who share  strong ties  are  more  possible  than 
without it (Quan-Haase et al., 2005). Interaction happens in groups and in these groups people often 
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invite and are invited to talk with persons who may be members of the group and communicated 
inside the group, but not with the individual directly (Kim et al., 2007). 

In addition to these five factors found in this study there are some notable points from literature. 
The role of trans-active memory is playing important role as it give opportunities to go back to IM 
discussions. It came up from only one of the volunteers in this study but is well noted by some 
scholars.  Oshri et al. (2008) found out that TMS can support knowledge transfer between on-site 
and offshore teams. They further argue that the three trans-active memory processes, i.e. encoding, 
storing and retrieving, play different roles in knowledge transfer (Oshri et al.,  2008). Moreover, 
Choi, et al. (2010) study results show that IT support in organizations has a positive impact on the 
development  of  TMS in  teams,  and that  both  TMS and IT support  have  a  positive  impact  on 
knowledge sharing and knowledge application.  Likewise, saving the transcripts from significant 
discussions and decisions made during IM sessions was considered important in Niinimäki and 
Lassenius paper (2008). To get the biggest benefits from IM systems it seems to be important to 
have  some  function  for  saving  the  conversations  and  also  have  search  and  analysing  feature 
available.

As a theoretical implication group, 'Ba' and SECI (Nonaka, 1994; Nonaka et al., 2000) can be seen 
to exist in IM systems. Especially well tied working group which has created an own chat room as  
their  'Ba'  can have lot  of knowledge circulation in  their  space.  They have shared context  both 
physically and virtually in where they circulate knowledge in many formats as this study has seen 
the importance of media in knowledge transfer. Tacit knowledge can be more easily transformed to 
information  and  data  and  then  disseminated  to  group.  This  circular  motion  of  knowledge  and 
arguments along the conversation might be also the key issues for knowledge transfer and even 
creation of new knowledge in IM system. 

For practical use the implications for software developers are following the five key factors found 
by this study. Development of a new IM system should have these five key factors on table. Media 
sharing richness and securely working system in all the ways should be seen as important as the 
whole system. Speed and usability followed as important as two others. The community becomes as 
an extra if all these above mentioned issues are well noted on the system. Community cannot be 
made by the system, it will happen if users are satisfied with it.

In  this  study  the  research  method  used  was  following  Creswell's  (2007)  principles  of 
phenomenological study.  The biggest limitation is the number of volunteers. At first the plan was to 
interview 8 persons, but during the time of interview some of them didn't have time. Only five were 
able to take apart during the interview phase. These involved persons were all coming from official 
organisations and their willingness was very high. The number of volunteers and their age might 
have some affect to the results of analysis. Another issue that was left out from this study was the 
second interview round, which might have given more details from interviewees. On the other hand, 
interviews were made thoroughly and lasted from 40 minutes to 1:25 hours with each person, which 
gave more depth and impressiveness to the results. 

In future the mobile IM and especially studying the use of it working environments might have lot 
of new issues and ideas worth to find out. There are interesting questions in special organisations 
where information is classified already and at the same time some parts of it should be on table on 
discussions. Also, more phenomenological approaches instead of surveys should be used in studies 
of IM. It seems that even though the phenomenological studies are heavier for researcher to conduct 
those might give much better knowledge from users habits than surveys.
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5.1 Conclusion

According to this study the  effective knowledge transfer the IM system should be included with 
capability for sharing different media files like photos, audio and video files. This study clearly 
shows that IM users were proposing video, audio and picture messages in IM systems and were 
supporting knowledge transfer more that just text. Second most important key factor seems to be 
security related. Security was seen as a problem, because most of the applications were not secure 
enough for sharing of sensitive information. It was mentioned that SMS is still in use for security or 
reliability reasons sometimes. SMS was used when message content was in users opinion so critical, 
that it  was not safe to send trough used IM system. Speed and especially fast dissemination of 
important information and knowledge was found as a third key factor. Especially IM group chat was 
found to be used for sharing of important information fast. Usability with the easiness of use and 
sharing  something  in  IM  systems  were  found  as  fourth  key  factor.  The  fifth  key  factor  was 
community and importance of the feeling that person is a member of it.  Some volunteers were 
pretty satisfied of the feeling that they were able to follow the conversation in their project group, 
even though they were not physically in their working place. 

All  these  findings  can  be  used  in  practical  manner  as  these  issues  can  be  relevant  to  system 
developers. Development of a new IM system or upgrading of some IM system might have use to 
the results of this study and as a guidance. Otherwise, these findings can be the seen as important 
issues to check from a new IM system for organisation. 

Knowledge circulation in groups is made possible with IM and almost in real time today. This 
probably makes the SECI model (Nonaka, 1994) seen in different light today. Similarly, as twenty 
years  ago  people  had  discussion  around  their  different  challenges  face  to  face,  today  these 
conversations and debates can be done in virtual spaces with IM. Not only by text, but enriching the 
conversation  with  different  media  formats.  These  debates  are  likely  capable  to  create  new 
knowledge in these virtual IM spaces.

During making of this thesis WhatsApp released new version of the software for most used mobile 
platforms and also for most of the browsers. As a new feature, came end-to-end encrypted chats and 
browser use. WhatsApp already has support for good number of file formats also, it  seems that 
some key factors or ideas found in this study are already implemented for one of the most used IM 
application.  In that sense, something happening around us is much supported by this study.

“As  of  today,  one  billion  people  are  using  WhatsApp.” (https://blog.whatsapp.com/,  
February 1st, 2016).

https://blog.whatsapp.com/
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Appendix A. The interview form

Avaintekijät pikaviestinnässä tietämyksen jakamiselle projektiorganisaatioissa.

Haastateltavalle  kerrotaan  tutkielmasta  ja  mitkä  ovat  sen  tavoitteet.  Lisäksi  haastateltavalle  kerrotaan,  että  
henkilöllisyys ja organisaatiotietoja ei tulla julkistamaan lainkaan. Haastattelustä tehdään äänitallenne ja siitä tehdään  
muistiinpanot aineiston myöhempää analyysia varten. Äänitallenteet hävitetään analyysin jälkeen.

Aika xx.12.15 klo xx-xx Haastateltavan tiedot/id nro :  

Ikä ja sukupuoli : Työpaikka : yksityinen - julkishallinnollinen

Asema organisaatiossa : työntekijä – alempi johtaja – ylempi johtaja - asiantuntija

Kuinka kauan käyttänyt pikaviestintää vuosia : 

Kuinka usein: vrk/vko/harvemmin

Mitä sovelluksia käyttää/käyttänyt pikaviestinnässä :

KYSYMYKSET:

What have you experienced in terms of the IM (in your work or other project team) in general? (Creswell,  
2007.)  Miten olet kokenut pikaviestinnän  (työssäsi tai muussa projektiryhmässä) yleisesti?

In terms knowledge sharing? Tietämyksen jakamisen kannalta?

In terms of organisation? Organisaation kannalta?

In terms of individual? Yksilön kannalta?

In terms of mobile devices? Kannettavien laitteiden kannalta?

In terms of used software? Käytettyjen sovellusten kannalta?

 

Do you want to add something more into your answers or this topic? Haluatko lisätä jotain vastauksiisi tai 
tähän aiheeseen?

If something comes up later on, feel free to contact me. Jos jotain tulee myöhemmin mieleen, voit  olla  
uudelleen yhteydessä.
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Appendix B. Second iteration of the interviews


