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Collaborative knowledge creation has traditionally happened in face-to-face interactions. 
However, in networked organizations, knowledge co-creation may need some special 
arrangements, since wide stakeholder networks and geographical diversity of actors may 
cause challenges for collaboration. Organizations need new methods and technologies for 
assisting collaborative innovating and knowledge creation in distributed settings.   
This thesis studies how knowledge can be co-created combining face-to-face communication 
and information and communication technology (ICT), for enabling co-creation also in 
networked organizations. As a result of the literature review, it is presented that the use of 
ICT and computer-mediated communication is not enough for knowledge co-creation even in 
distributed settings. Instead, face-to-face and computer-mediated communication should be 
combined for achieving the advantages of both communication modes.  
The combination of communication modes is studied with an empirical case. The case 
organization is a Finnish municipality planning a new school campus and facing problems 
due its networked nature. The empirical study examines a case workshop in which mixed 
mode communication (i.e. the combination of face-to-face and computer-mediated 
communication) is applied, in order to enhance knowledge co-creation between distributed 
teams. The data of the case study consists of ten thematic follow-up interviews. 
According to the empirical findings, a mixed mode communication setting can contribute to 
knowledge co-creation by offering substance support, context support, and structural support 
for knowledge co-creation. Thus, mixed mode communication settings facilitate both social 
and technical aspects of knowledge co-creation. Hence, the co-creation of knowledge can be 
strengthened, and the co-creation of knowledge also in networked organizations ensured.  
As a result, the thesis provides a framework for better understanding on how mixed mode 
communication settings can contribute to knowledge co-creation. The thesis supports the 
findings of previous studies, but also takes the phenomenon to the next level, suggesting that 
face-to-face and computer-mediated communication could be complementary in knowledge 
co-creation. Hence, the thesis opens possibilities for future research. As a practical 
implication, the thesis also provides a set of guidelines for creating mixed mode 
communication settings in knowledge co-creation events. 
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Tiivistelmä 

Tiedon yhteisluominen on perinteisesti tapahtunut kasvokkaisessa vuorovaikutuksessa. 
Verkottuneissa organisaatioissa tiedon yhteisluominen voi kuitenkin vaatia tarvita 
erityisjärjestelyjä, koska laajat sidosryhmäverkostot ja toimijoiden maantieteellinen 
hajaantuneisuus voivat aiheuttaa haasteita yhteistyölle. Organisaatiot tarvitsevatkin uusia 
menetelmiä ja teknologioita avustamaan yhteisöllistä innovointia ja tiedon luomista 
hajautuneissa olosuhteissa. 
Tämä tutkimus perehtyy siihen, miten tieto- ja viestintätekniikan käyttöä voidaan yhdistää 
kasvokkaiseen viestintään tiedon yhteisluomisessa. Kirjallisuuskatsauksen perusteella 
todetaan, että tieto- ja viestintätekniikan sekä tietokonevälitteisen viestinnän käytöllä tiedon 
yhteisluomista voidaan tukea, mutta yksin niiden avulla ei tiedon yhteisluomisen prosessia 
voida toteuttaa edes hajautetuissa olosuhteissa. Sen sijaan yhdistämällä niitä kasvokkaisen 
viestinnän kanssa voidaan mahdollistaa monikanavainen viestintä, jossa yhdistyvät 
molempien kommunikaatiomuotojen edut.  
Kirjallisuuskatsauksen tuloksia tarkastellaan empiirisessä tutkimuksessa. Työn 
kohdeorganisaatio on Pohjois-Suomen kunta, jossa halutaan osallistaa toimijoita tulevan 
koulukampuksen suunnitteluun. Johtuen haja-asutusalueesta ja toimijamäärän suuruudesta 
yhteiskehittämisen toteuttaminen vaati eritysjärjestelyjä. Empiirisessä tutkimuksessa 
tutkitaan työpajaa, jossa sovelletaan monikanavaisen viestinnän järjestelyjä yhteisluomisen 
mahdollistamiseksi. Tutkimuksen aineisto koostuu kymmenestä temaattisesta 
seurantahaastattelusta.  
Empiiristen havaintojen perusteella monikanavaisen viestinnän järjestelyt tarjoavat tiedon 
yhteisluomiselle sisällöllistä, kontekstuaalista ja rakenteellista tukea. Monikanavaisen 
viestinnän järjestelyt tukevat sekä sosiaalista että teknistä ulottuvuutta tiedon yhteisluomisen 
prosessissa. Näin yhteisöllistä tiedon luomista voidaan vahvistaa, ja samalla edesauttaa 
tiedon yhteisluomista myös verkottuneissa organisaatioissa.   
Tutkimus tukee aiempia havaintoja, mutta vie aiempaa tutkimusta  myös eteenpäin 
esittämällä, että kasvokkainen ja tietokonevälitteinen kommunikaatio voivat itse asiassa 
täydentää toisiaan tiedon yhteisluomisessa. Näin ollen tutkimus toimii uuden tutkimusalueen 
avauksena. Käytännön työskentelyn tueksi esitetään käytännön ohjeita, joita voidaan käyttää 
avuksi suunniteltaessa monikanavaisen viestinnän järjestelyjä tiedon yhteisluomiseksi 
verkottuneissa organisaatioissa.  

Avainsanat monikanavainen viestintä, tiedon yhteisluominen, verkottunut organisaatio, 
hajautetut olosuhteet, tietokonevälitteinen kommunikaatio, tieto- ja viestintäteknologia 
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I INTRODUCTION 

1. Introduction 

This thesis studies knowledge co-creation in networked organizations. The aim of the is 

thesis is to explore how knowledge is collaboratively created by combining face-to-face 

and information and communication technology, to bring together the distributed 

participants of networked organizations in mixed mode communication settings. The 

thesis applies a single case study in a context of a networked organization, a Finnish 

municipality that aims to involve many geographically distributed stakeholders of its 

network to ideate and develop a new public school campus together. In the study, 

knowledge co-creation takes place during the knowledge co-creation event, a three-

hour workshop. In the workshop, face-to-face interaction in small teams is combined 

with computer-mediated communication connecting also all the participants of these 

small teams to work together.  

The theoretical contribution of this thesis is to provide theoretical understanding on 

how knowledge co-creation can be supported in networked organizations and what 

kind of role information and communication technologies may have in this. The 

practical contribution of this thesis is to provide results on how mixed mode 

communication, the combination of face-to-face and computer-mediated 

communication, could be used to better support knowledge co-creation in networked 

settings. 

This introduction, the first section of the thesis, defines a context of the thesis. First, the 

background and motivation for the study are presented, establishing the research gap 

the study aims to fill. Then, the research problem and objectives are formulated. 

Thereafter, the research approach and method are outlined. At the end of the section, 

the structure of the thesis is presented. 

1.1. Background and motivation 

The competitive success of organizations is nowadays based on knowledge; even more 

than on financial or other “hard” assets (Hinds & Pfeffer, 2003). Since today’s 

organizational environments are highly networked, also the creation of new knowledge 



I  INTRODUCTION 

2 

 

requires collaboration over organizational boundaries. The main idea of collaborative 

knowledge creation is to bring divergent knowledge and different views together, in 

order to create new solutions and development ideas in collaboration. (Smeds et al., 

2010) Hence, in knowledge co-creation, it is possible to exploit and integrate different 

kind of expertise, backgrounds and competence. As Carlile (2002) writes, the ability of 

knowledge creation and renewal is dependent on successful collaboration across 

knowledge boundaries. 

Knowledge co-creation has traditionally happened in face-to-face interaction. However, 

the rapidly developing information and communication technology (ICT) has 

eliminated the necessity for physical collocation. The development of ICT has also 

affected knowledge sharing and creation operations within teams and organizations. 

ICT supports collaboration and may also contribute to knowledge co-creation. (Nonaka 

et al., 1996; Davenport, 2007) However, just new technologies are not enough; also 

new methods for applying them are needed to ensure the effectiveness and 

successfulness of collaboration. (Nejatian et al., 2013; Bergiel et al., 2008; Zakaria et al., 

2004)  

Also the globalization and digitalization have widely changed the organizational 

environments: today’s business is highly dispersed and may need communication over 

different boundaries. Nonetheless, the actors of the organizational networks, which can 

both cultural and geographical diverse, must be able to innovate together. (Nooshinfard 

& Nemati-Anaraki, 2014; Zhang, 2005) In networked organizations, co-creation may 

need some special arrangements, for example the use of computer-mediated 

communication, since wide stakeholder networks and diversity may cause challenges 

for collaboration. Consequently, organizations need new methods for assisting 

collaborative innovating and knowledge creation in networked settings. (Nooshinfard 

& Nemati-Anaraki, 2014; Zhang, 2005). 

The prior research has focused independently either on social or technical perspectives 

of knowledge creation. Not many studies have done about their combinations. (Nejatian 

et al., 2013; Zhang, 2005) The holistic view of the combination of knowledge creation 

processes and ICT, considering both social and technical aspects, is still missing. In this 

thesis, the aim is to explore knowledge creation in mixed mode communication settings, 

where computer-mediated communication, arranged via the use of ICT, is combined 

with face-to-face interaction. In mixed mode communication settings, both social and 
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technical aspects of knowledge co-creation are occurring. Herein, this thesis 

contributes to filling the gap in the research on ICT-supported knowledge co-creation. 

Additionally, the study explores the specific settings supporting knowledge co-creation 

in networked organizations, where the amount and distribution of stakeholders may 

complicate collaboration. 

1.2. Context of the study 

This thesis studies knowledge co-creation in networked organizations. In networks 

with a large amount of people, it is hard to engage all actors in collaborative action and 

discussion. The research has indicated that groups of more than 10 persons have a 

tendency to become chaotic and suffer from the lack of collectiveness. (Rasmussen, 

2003; Olaniran, 1994) Additionally, in a networked organization, not all the people are 

necessarily located at the same place, and the relations can be crossing different kind of 

boundaries. This can affect the motivation and ability of the people to collaborate. 

(Wilson & Heng, 1997; Brass et al., 2004)   

Hence, even though the active participation of different stakeholders is important 

especially in networked organizations, it can be rather hard to implement in practice. 

However, for innovative development, the full cooperation is very important and even 

critical resource. (Rasmussen, 2003) The aim of this thesis is to study how these kinds 

of challenges can be overcome in order to co-create knowledge in networked 

organizations. 

The case organization of this study is a municipality with a wide actor network. The 

municipality is planning a forthcoming school campus, and aims to engage the many 

actors in its network in the planning phase. The vision of the municipality is to create a 

novel type of school campus that acts as the heart of an emerging public service 

network. However, as the case organization is a sparsely populated municipality, the 

participation can be hampered by geographical distances. Additionally, the 

collaboration in the large stakeholder network with several actors can be difficult to 

arrange. In the circumstances, the number and distribution of the participants poses 

challenges for collaborative knowledge creation, and offers an interesting possibility to 

apply the use of ICT and computer-mediated communication for knowledge co-

creation. 
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Research project and the studied case  

In this thesis, knowledge co-creation is studied as a part of MARIANNE research 

project, a collaboration project of Enterprise Simulation Laboratory SimLab (Aalto 

University, School of Science, Department of Industrial Engineering and Management) 

and Digital Content Communities research group (Helsinki Institute for Information 

Technology). The MARIANNE project studies methods and environments to enhance 

collaborative innovation in service networks. The project is funded by the Finnish 

Centennial Foundation of the Technology Industry (Teknologiateollisuuden 100-

vuotissäätiö in Finnish).  

The MARIANNE project consists of two separate developmental interventions that 

applied a collaborative method, SimLab™ process simulation method. The method 

supports collaborative business process development in carefully prepared and 

facilitated knowledge co-creation events (Smeds et al., 2005), which in MARIANNE 

were called co-creation workshops. In both developmental interventions, one co-

creation workshop was conducted.  

This thesis deals with the first intervention in MARIANNE project. The aim of the 

intervention was to support the co-design and planning of a forthcoming school 

campus in a municipality in Northern Finland. A co-creation workshop was planned 

and organized by MARIANNE researchers to support communication between the 

municipality and its vast actor network for knowledge co-creation. In the workshop, 

the different stakeholders were gathered together and their dialogue was facilitated to 

create mutual understanding and new ideas for the forthcoming campus. 

Communication between several locations and with a large amount of the participants 

was achieved by combining face-to-face communication with computer-mediated 

communication. Thus, knowledge co-creation in the workshop took place in a mixed 

mode communication setting.  
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1.3. Research problem and theoretical research questions 

The research problem of this thesis is:  

How can knowledge be co-created combining  

face-to-face communication and the use of information and 

communication technology? 

The purpose of the research is to examine knowledge co-creation in the collaboration 

which occurs in a networked, distributed setting, with the aim to involve large amount 

of participants into the ideation phase of the project. This research problem is divided 

into supporting sub-questions, which are studied with the literature review and 

answered in the section II of this thesis. The supporting sub-questions are:  

RQ1: What is knowledge co-creation? What are the supporting 

elements for knowledge co-creation? 

RQ2: How can knowledge be co-created in distributed settings? 

RQ3: How can the combination of face-to-face communication and the 

use of ICT support knowledge co-creation? 

The thesis has both theoretical and practical objectives. The two core objectives of the 

thesis are: 1) gather theoretical understanding of knowledge co-creation in the setting 

of networked organization, where ICT and computer-mediated communication are 

used, and 2) gather new understanding of the phenomenon in practice. From the basis 

of the literature review, it is suggested that for supporting knowledge co-creation in 

networked, distributed settings, face-to-face and computer-mediated communication 

should be combined into a mixed mode communication setting. The mixed mode 

communication setting for knowledge co-creation is then studied further in the 

empirical part of the thesis.   

The thesis synthesizes the literature on knowledge co-creation and the use of ICT in it 

into a tentative framework. The framework is then tested via the case study. Thus, this 

thesis contributes to fields of research concerning knowledge creation and the use of 

ICT and computer-mediated communication in knowledge co-creation processes. The 

practical contributions of this thesis are relevant for practitioners and experts who 
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design knowledge co-creation settings for example in networked organizational 

context.  

1.4. Research approach and method 

This thesis applies an interpretative qualitative research approach. The aim of the 

qualitative and interpretative research is to understand social or human problems and 

their meanings, and to view the phenomena broadly, so that a holistic picture of the 

phenomenon can be created. In interpretative qualitative research, the data analysis is 

affected by the researcher’s individual understanding of the research subject, since the 

analysis is based on researcher’s interpretations. (Creswell, 2009) 

The research method of this study is a single case study. A case study involves the 

actual events in real life context (Yin, 2009), and the focus is on understanding the 

dynamics present in single setting (Eisenhardt, 1989). A case study is suitable for 

studies where the form of research questions is ‘how’ and ‘why’, and no control of 

behavioral events is required (Yin, 2009). In the case study of this thesis, the aim is to 

better understand how knowledge can be co-created by combing face-to-face 

communication with the use if ICT. The case study focuses on the workshop that 

functions as a knowledge co-creation event. A detailed description of the case and the 

workshop can be found in Chapter 5.   

According to Yin (2009), case study evidence may come from documents, archival 

records, interviews, observation, participant-observations, and physical artifacts. In 

case studies, multiple sources of evidence are typically used. Also, in case studies, the 

major objective is to collect data about actual human events and behavior. (Yin, 2009) 

In this study, the analyzed data consist of follow-up interviews. Also, other project 

documentation, such as projects plans, reports, and log data, are used as supporting 

data.  

The scientific reasoning used in this study is based on an abductive logic. Abductive 

reasoning is aiming for the best theoretical explanation of the studied empirical 

phenomenon. In abductive reasoning, literature and empirical data are analyzed in an 

iterative process, constantly comparing and combining them. The aim is not to test 

theory and empirical data against each other, but rather they are studied in cycles, 

giving more detailed explanations of one another. (Dubois & Gadde, 2002) In this study, 
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abductive logic is chosen, since it enables an iterative process, where the empirical 

observations and the theoretical framework explain each other, the findings becoming 

more accurate during the process.  

1.5. Structure of the study 

This thesis consists of four sections: introduction (I), theoretical background (II), 

empirical study (III) and conclusions (IV). The structure is visualized in Figure 1. 

The first section of the thesis, i.e. this section, is an introduction. In this section, the 

background and motivation of the thesis are described. Also, the research problem and 

supporting sub-questions are presented, the objectives of the thesis are set, and the 

approach and methods of the study are described. 

The second section of this thesis is a literature review. In this section, the relevant 

scientific literature for understanding the studied phenomenon is presented, giving the 

theoretical background of the thesis. Here, the aim is to understand how knowledge is 

co-created, and how it could be done in distributed settings, as well as to understand 

how the combination of face-to-face communication and ICT could support knowledge 

co-creation. In the review, the key concepts are defined, and the theoretical roots of 

knowledge co-creation and the role of ICT in knowledge co-creation are discussed. 

Consequently, the answers to the theoretical research questions are presented in this 

section. At the end of the section, a theoretical synthesis is presented, and the tentative 

framework is created.  

The third section of this thesis describes the empirical study executed in this thesis. In 

this section, the case, data and analysis are described. At the end of the third section, 

the findings of the empirical study are presented.  

The conclusions of the research are presented in the fourth section of this thesis. In this 

section, the theoretical background and the empirical findings are linked, and answers 

to the empirical research questions are presented. Here, the theoretical, tentative 

framework is supplemented with the empirical findings. Also, the results of the study 

are evaluated. At the end of the thesis, the theoretical and the practical implications of 

the thesis are discussed, and topics for future research are suggested. 
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   II THEORETICAL BACKGROUND 

This section consists of a literature review which presents the relevant theories for this 

thesis. Theoretical background consists of knowledge co-creation literature and the 

role of ICT and computer-mediated communication in knowledge creation.  

First, in Chapter 2, the review describes the basics of the knowledge and knowledge co-

creation. Then, knowledge co-creation is discussed more deeply, focusing especially on 

the conditions supporting knowledge co-creation. In the end of this chapter, the first 

research question is answered as a summary of the chapter.  

Second, in Chapter 3, knowledge co-creation of distributed settings is discussed, and 

the advantages and disadvantages of using ICT and computer-mediated communication 

in knowledge co-creation are presented. Consequently, the concept of mixed mode 

communication is presented and its role in knowledge co-creation is discussed. In the 

end of the chapter 3, the second research question is answered, summarizing the 

chapter. 

Last, in Chapter 4, the synthesis of the theoretical background is presented. First, the 

third research question is answered, synthesizing the previously presented literature. 

Based on this, a tentative framework for knowledge co-creation in a mixed mode 

communication setting is created, aiming to give an initial answer to the research 

problem. 

2. Knowledge co-creation in organizations 

This chapter presents a theoretical foundation of knowledge co-creation. First, the 

definition of knowledge is presented, and the differences between tacit and explicit 

knowledge are discussed. Then, the theories of knowledge creation are discussed; the 

definition is presented, and the knowledge co-creation processes are introduced by 

using the frameworks of SECI model and knowledge creation spiral. Thereafter, the 

linkages between knowledge and boundaries are addressed. After this, the sub-chapter 

2.4 presents an overview of the elements that can support knowledge co-creation. The 

aim of this sub-chapter is to create an understanding of what elements do affect 

knowledge co-creation, in order to subsequently better understand how knowledge co-

creation could be supported also in networked settings. 
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2.1. Knowledge 

In this thesis, knowledge creation is studied in settings, where ICT, i.e. Information and 

Communication Technologies, is used. However, the terms knowledge and information 

are not synonyms. Then, is it even possible to use information technologies in 

knowledge processes? Next, the linkages between these two terms are briefly discussed, 

in order to answer this question.  

The term information can be defined as a flow of messages. Instead, knowledge can be 

defined as flow of information, and knowledge is embedded in the commitment and 

beliefs of its holder. In contrast to information, knowledge is always related to human 

actions. (Nonaka, 1994) Knowledge also concerns action, unlike information. 

Nonetheless, it is also notable, that information is necessary for knowledge 

construction. (Nonaka & Takeuchi, 1995) Additionally, the impact of information and 

communication technologies on knowledge processes is rather high, especially in 

organizations. (Nonaka et al., 1996; Davenport, 2007) Hence, even though ICT focuses 

on flows of information, it may contribute greatly to knowledge – particularly in 

knowledge processes - as well.  

Nonaka and Takeuchi (1995) have defined knowledge to be “a dynamic human process 

of justifying personal belief toward the truth” (p. 58). Here, it is important to notice, 

that according to the definition, the human side is particularly important in knowledge. 

Hence, even though the information is embedded as a part of knowledge, mere 

information is not enough for knowledge creation; knowledge is more than just 

information. 

Tacit and explicit knowledge 

Knowledge can be divided into tacit and explicit knowledge. Knowledge that can be 

expressed in words and numbers is explicit; it is so called codified knowledge and can 

be transmitted in formal, systematic language. Instead, tacit knowledge is rooted in 

action, commitment and involvement in a specific context. (Polanyi, 1956; Nonaka, 

1994) In other words, tacit knowledge is personal and context specific, and thus it is 

hard to formalize and communicate (Nonaka & Takeuchi, 1995). On the contrary, 

explicit knowledge can easily be transmitted in electronic form. Hence it is possible to 

say that the apparent advantage of ICT could be seen in the processing of explicit 
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knowledge, since this kind of knowledge is formally expressed and can thus be 

transferred easily by ICT tools. (Nonaka & Takeuchi, 1995; Davenport, 2007)  

Tacit knowledge can be seen as subjective knowledge, since it requires some 

engagement by individuals. (Nonaka & Takeuchi, 1995) According to Nonaka (1994), 

tacit knowledge involves both mental and technical elements and can be seen as a 

continuous activity of knowing. Thus, communication between individuals can be seen 

as a process aiming to share tacit knowledge to build mutual understanding. (Nonaka, 

1994) Correspondingly, the communication dimension of ICT (i.e. information and 

communication technologies) may have greater role in knowledge processes of tacit 

knowledge.  

Knowledge sharing and knowledge transfer 

Present knowledge management literature is strongly dominated by the approaches 

involving ICT in knowledge management, but the linkages between technologies and 

human interactions are still hardly studied (Zhang, 2005). This is also visible in the use 

of the terms; for example the terms knowledge sharing and knowledge transfer are often 

used for the same phenomenon, but in different fields of research. Both terms 

knowledge sharing and knowledge transfer concern the knowledge exchange processes 

between participants and across different boundaries, but they have a bit different 

emphasis. According to Antonova et al. (2011), the term knowledge sharing is used in 

the fields of social and organizational research, and thus it emphasizes individual and 

organizational factors. Instead, the term knowledge transfer is more often used when 

considering ICT and its role in the knowledge transmission. (Antonova et al., 2011)  

Antonova et al. (2011) suggest that knowledge sharing and knowledge transfer should 

be considered as two complementary components of knowledge exchange. According 

to them, “while knowledge sharing focuses on knowledge exchange between 

individuals, depending on personal and group factors, corporate context and culture, 

knowledge transfer tries to absorb tacit and explicit knowledge within a knowledge 

object, independent from its owner and to transfer to further users” (Antonova et al., 

2011, p. 42). Thus, the terms supplement each other, outlining the utilization and 

creation of knowledge from different angle; these terms view the same phenomenon 

from different points of view. 
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In this thesis, the terms knowledge sharing and knowledge transfer are used as 

Antonova et al. (2011) suggested: they are handled as two concepts practically having 

the same meaning. Thus, in this thesis, the terms act as synonyms, just telling the 

reader which research field the term is coming from – in summary, the term transfer is 

used to refer to research that focuses in ICT, as the term sharing refers to the 

organization research field.  

2.2. Knowledge co-creation 

According to knowledge creation theories (see e.g. Nonaka, 1994; Carlile, 2002), 

knowledge is created and evolved through social and multidirectional interactions: in 

communication and in dialogue within time and space (Do Nascimento Souto, 2013). 

Thus, knowledge is created in a social context (Jakubik, 2008). For emphasizing the 

social and participative dimension of knowledge processes, knowledge creation is 

often called knowledge co-creation, since knowledge creation is collaborative. 

Knowledge co-creation in organizations 

Knowledge creation is fundamental to the survival of a business, declaim Chen and 

Edgington (2005). In the organizations, the basis for competitive advantage is built on 

the firm’s ability to create knowledge. Actually, Krogh et al. (2012) even define 

knowledge creation to be a continuous process in which the knowledge created by 

individuals becomes available and amplified within the organization’s knowledge 

system. The task of organizations is to support and provide a context, so that 

individuals can co-create knowledge together. The context may vary from in-

organizational to inter-organizational. (Nonaka, 1994) 

It is essential to understand that knowledge creation requires knowledge sharing, 

whether in face-to-face interaction or via computer-mediated communication. When 

individuals can share information, ideas, and expertise with each other, they are able to 

jointly co-create new knowledge. Knowledge sharing provides opportunities for 

learning, and can contribute to the organization’s capability to innovate. (Choi et al., 

2008)    

As Nonaka (1994) writes, “the organizational knowledge is created through a 

continuous dialogue between tacit and explicit knowledge” (p. 14). So, even though the 
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personal, explicit knowledge of the individuals is the basis of organizational knowledge 

creation, organizations should offer to their employees a working environment in 

which it is possible to work in groups and both create and share knowledge. (Nonaka & 

Takeuchi, 1995) In knowledge co-creation events, different actors and stakeholders are 

usually invited together, to share experiences and understanding, enabling 

simultaneously collaborative knowledge construction (Smeds et al., 2005).  

Since knowledge is created in social processes, teams and groups are central: they 

provide this shared context, in which individuals interact and engage in dialogue 

(Nonaka & Takeuchi, 1995; Jakubik, 2008). Consequently, in organizations knowledge 

is eminently created and shared within teams and groups. Knowledge shared and co-

created within a group is collective knowledge, and it enhances the group’s ability to 

manage problems and situations.  (Cecez-Kecmanovic, 2001) However, if interaction 

and co-operation is spread more widely than just in groups – rather across different 

teams and divisions - collaboration can be significantly more fruitful. In this case, the 

shared understanding would be broader and contribute to the organizational 

knowledge creation even more.  

Actually, one of the main advantages in organizational networks is the potential to 

increase the sharing and creation of knowledge. (Wilson & Heng, 1997) The diversity of 

participants can enable the creation of synergetic advantages, providing the recognition 

and complementation knowledge of different parties. (Rasmussen, 2003) Especially 

when knowledge co-creation concerns service innovations, the stakeholders of the 

whole service network should be included in co-creation. Thereby, different viewpoints 

can be included in co-creation processes. (Smeds et al., 2006) 

Related studies 

Originally, the theories about knowledge creation in organizations have been 

developed in the field of knowledge management (Nonaka, 1991; Nonaka & Takeuchi, 

1995; Jakubik, 2008). The theory of knowledge creation was actually introduced by 

Nonaka in the mid-90’s (Nejatian et al., 2013). Through the years, the knowledge 

creation theory has become more detailed and specific. However, many concepts still 

rely on the knowledge creation classics, such as Nonaka’s knowledge creation spiral 

and SECI model (Jakubik, 2011). These theories have been highly respected and applied 
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(Nejatian et al., 2013), and are presented more detailed in the next sub-chapter of the 

thesis.  

In this thesis, the basis of the theoretical framework is built on the classical knowledge 

creation models. Hence, Nonaka’s et al. pioneering theories and models are reviewed 

closely. This is because many of the recent theories are still relying on these 

fundamental knowledge creation viewpoints, and understanding these viewpoints is 

essential for outlining the new frameworks. 

In recent years, knowledge and especially knowledge creation has also been studied in 

social sciences, focusing on the social dimension of knowledge. This has been 

researched especially with the approach called collaborative learning. In collaborative 

learning knowledge emerges through discussions, active dialogues in groups, trying to 

achieve a shared understanding. In collaborative learning, the key is to improve critical 

thinking by questioning existing solution and assumptions, and creating new 

conclusion. (Jakubik, 2011) In this thesis, the special social learning theories are not 

reviewed, since the focus of the thesis is on knowledge creation in networked, 

distributed settings, and hence the learning processes are outside the scope.  

2.3. Knowledge co-creation processes 

Next, different theories of knowledge creation processes are presented. In each theory, 

the underlying assumption is that the social dimension is the basis of knowledge 

creation processes; knowledge is constructed in social interactions, and created in 

collaboration. Hence, all these theories are related to knowledge co-creation.  

SECI model 

According to Nonaka (1994), knowledge is created and evolved through social 

interaction between tacit and explicit knowledge. In this interaction, four different 

phases can be defined. These phases represent the ways in which existing knowledge 

can be converted into new knowledge. This theory is also known as a SECI model, SECI 

standing for the initials of the four phases: socialization, externalization, combination, 

and internalization. (Nonaka, 1994) Next, the phases of SECI model are briefly 

described.  
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In the socialization phase, individuals interact together, and through shared experience 

they create new tacit knowledge from their existing tacit knowledge. Socialization 

creates a basis for interaction, and interaction enables sharing experiences and mental 

model of participants. In externalization, tacit knowledge is converted into explicit 

knowledge, i.e. explicated, and it commences from salient dialogues and common 

observations. In the combination, existing explicit knowledge is sorted, added, re-

categorized and re-contextualized, and thus new explicit knowledge is created. In the 

internalization, re-contextualized new tacit knowledge is created by using existing 

explicit knowledge, and knowledge is taken into practice. (Nonaka, 1994) 

 In the externalization and internalization phases, the conversions between tacit and 

explicit knowledge are occurring. Here, the idea is that explicit and tacit knowledge are 

complementary and can expand over time through a process of mutual interaction. 

(Nonaka, 1994) The SECI model is visualized in Figure 2. 

 

 

Figure 2 SECI model (Nonaka, 1994) 

 

Knowledge spiral 

According to Nonaka (1994), organizational knowledge creation is a dynamic process 

containing the four phases of tacit and explicit knowledge interaction described above. 

Hence, both tacit and explicit knowledge are important, and the conversions between 

these two knowledge forms, i.e. processes of internalization and externalization, play 
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the important role in knowledge creation. The variation between all the four phases 

creates a spiral of organizational knowledge creation that tends to become faster and 

larger as more actors are involved in it. (Nonaka, 1994) This knowledge co-creation 

process is also known as knowledge spiral (Nonaka & Takeuchi, 1995), describing the 

dynamic interaction between tacit and explicit knowledge. The knowledge spiral is 

presented in Figure 3 below. 

 

 

Figure 3 Knowledge spiral (Nonaka, 1994) 

 

Knowledge boundaries 

According the knowledge transformation theory of Carlile (2002; 2004), in knowledge 

co-creation processes knowledge is transferred across knowledge boundaries.  The 

knowledge boundaries can be defined as "both a source of and a barrier to innovation" 

(Carlile, 2002, p. 442). Simultaneously, knowledge is transformed from one context to 

other, and shared understanding is developed (Hinds & Pfeffer, 2003).  
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Knowledge transformation theory describes knowledge co-creation as an object-

oriented process, where different knowledge boundaries are exceeded (Carlile, 2004; 

2002). Depending on the level of novelty on the knowledge boundary, knowledge needs 

to be either transferred, translated, or transformed. Novelty indicates here the possible 

lack of common knowledge.  (Carlile, 2004)  

Carlile (2002; 2004) has categorized knowledge boundaries into three types: syntactic, 

semantic, and pragmatic. At the syntactic boundary, the differences and dependencies 

are rather low, and participants have shared vocabulary regarding the object of the 

collaboration. At the syntactic boundary, knowledge is transferred across the boundary. 

At a semantic boundary, novelty increases, participants have differences in 

interpretations and this affects the effectiveness of knowledge sharing. Here, shared 

meanings have to be created, and knowledge has to be translated in commonly 

understandable form. At the pragmatic boundary, participants have competing 

interests and objectives. The translation of knowledge is not enough, but knowledge 

has to be transformed and adapted in order to success in knowledge sharing.  In this 

process, shared artifacts and methods may play a role in order to negotiate interests 

and transform knowledge. (Carlile, 2004) The visualization of the knowledge 

boundaries is presented in Figure 4. 

 

 

Figure 4 Knowledge boundaries (Carlile, 2004) 
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Boundary objects 

In knowledge co-creation, boundary objects can be used as an assist for overcoming 

different knowledge boundaries. Originally, the concept of boundary objects was 

introduced by Star in 1989. Star (1989) defined boundary objects as follows: “objects 

that are both plastic enough to adapt to local needs and constrains of the several 

parties employing them, yet robust enough to maintain a common identity across sites” 

(p. 393). After Star’s introduction, the concept of boundary objects has been adapted 

into knowledge management theories. Also, during the years, boundary objects have 

been divided into many different categories by many different researches. (Smeds et al., 

2006) 

Boundary objects can be concrete artifacts that help participants to work together. 

They can provide concrete means by representing different functional interests and 

thus facilitating negotiation and transformation. The advantage of a boundary object is 

that it enables groups from different backgrounds to collaborate more easily: boundary 

objects may assist in translating a group’s knowledge to another group. (Nosek, 2004; 

Carlile, 2002) 

A boundary object can also engage people in collaboration, and help to transform 

knowledge from one context to another. Boundary objects embody and represent 

knowledge, and they can be shared across fields and levels of expertise. Thus, boundary 

objects can serve as a basis for boundary crossing communication, discussion, and 

elaboration. Boundary objects assist in negotiating shared meanings, even when 

participants have not articulated their knowledge in explicit form in advance. (Nosek, 

2004; Carlile, 2002; Hinds & Pfeffer, 2003) Hence, boundary objects can contribute to 

knowledge processes greatly, resulting in the creation of new knowledge. (Carlile, 

2002)  

A boundary object cannot be taken for granted, since the key is that it has to be suitable 

for the situation and the boundary. Also, the actors involved at a boundary may have 

different political positions and status, and this can affect their capabilities and desires 

to share knowledge. Depending on what kind of boundary is faced, boundary objects 

with different capacities are required. (Carlile, 2004; Nosek, 2004)  
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2.4. Supporting elements for knowledge co-creation 

In this sub-chapter, supporting elements for knowledge co-creation are identified and 

discussed. At first, the five supportive conditions, listed by Nonaka and Takeuchi 

(1995), are presented. Then, other supporting factors for knowledge co-creation, 

collected from several literature sources, are described.   

Five supportive conditions for knowledge creation 

Nonaka and Takeuchi (1995) have recognized five conditions that knowledge co-

creation. These conditions are requisite variety, redundancy, fluctuation and chaos, 

autonomy, and intention.  (Nonaka & Takeuchi, 1995)  

Already in 1968, Ashby claimed that the internal diversity of the organization must 

match with the variety and complexity of its operating environment, in order for the 

organization to be able to deal with the challenges in the environment. This means that 

organizations should ensure the requisite variety of knowledge. The individuals should 

have different backgrounds, as well as perspectives and even motivations, in order to 

ensure the diversity of views and perspectives to the problem. (Ashby, 1968) The 

critical step in knowledge creation is sharing the variety of knowledge possessed by 

individuals that are creating the knowledge (Nonaka & Takeuchi, 1995). 

Also Rasmussen (2003) writes that diversity may contribute to synergy in knowledge 

creation: the diversity of members ensures redundancy of information and 

interpretations (Nonaka & Takeuchi, 1995). Redundancy denotes the overlapping of 

information, activities and operations. It helps to create a common ground with the 

participants, and hence is a facilitative factor for knowledge transfer. (Salisbury, 2001) 

Also, the crystallization of knowledge demands redundancy of information: the extent 

of information helps team members to understand figurative language, and thus to 

identify their shared mental models (Nonaka & Takeuchi, 1995). By connecting a 

number of people together and spurring them to share numerous ideas, a mindset of 

creating information redundancy can be achieved (Nonaka, 1994).  

Due to interaction and dialogue taking place in social knowledge processes, groups 

usually face also fluctuation and even chaos in knowledge co-creation, since the 

dialogue may include disagreement and conflicts. However these kinds of features are 

not exclusively prejudicial; indeed, they actually are rather important in knowledge 
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creation, since they provoke people to question existing assumption and lead to search 

new solutions. (Nonaka & Takeuchi, 1995; Salisbury, 2001) Thus, for a knowledge 

creation team, management can even deliberately create creative chaos by giving 

challenging goals together with autonomy. The chaos helps fundamentally to change 

the ways of thinking. With autonomy, the team starts to set its own task boundaries, 

and becomes a boundary spanning unit, interacting directly with the external 

environment. Concurrently, the team collates tacit and explicit knowledge. (Nonaka & 

Takeuchi, 1995) 

Already in 1956 Polanyi expressed that commitment is an underlying assumption in 

knowledge-creation activities. According to Nonaka and Takeuchi (1995), intention 

fosters participants’ commitment to knowledge creation. Intention is generally 

regarded as an organizational level factor, since it is often expressed by standards or 

visions, but it is the source of collective commitment and thus important in knowledge 

creation. Organizational intention also provides a criterion for evaluating and justifying 

the knowledge created. (Nonaka & Takeuchi, 1995) 

Collectivity and common understanding 

According to Hong (2012), knowledge as social practice indicates the need for 

understanding the dynamics of translation; in knowledge co-creation, ideas ‘travel 

across time and space’ and they are shared with others. If knowledge is shared in the 

organization, collectivity and a sense of community are simultaneously developed. 

When participants share their expertise and knowledge, transparency and openness as 

well as the level of communication increase. Additionally, people engage with common 

goals and are more likely to work together. (Hong, 2012)  

Through collective experiences, participants can develop a common understanding, 

since their thinking has merged in the dialogue processes (Jakubik, 2011). Here, the 

mutual trust among participants is important. Thus also the individuals’ emotions, 

feelings, and mental models have to be shared (Nonaka & Takeuchi, 1995). 

Lowered status and ownership 

Rasmussen (2003) writes that when choosing best ideas, the ownership of ideas affects 

the decision: when groups have to make a priority among the suggested ideas, the ideas 

are easily closely connected to the person suggesting the idea. People also quickly judge 
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information and knowledge they get on the basis of who gives it to them; hence, the 

status differences may affect knowledge sharing and creation to a great extent. 

(Davenport & Prusak, 2000) Status differences may even lead to restricting of 

knowledge: knowledge can be seen as a source of power, and thus it is not shared 

openly (Hinds & Pfeffer, 2003). 

As is said, the status hierarchy can act as a motivational limitation in knowledge 

creation. Thus, the more organizations can lower status distinctions, the more likely 

there is increase in sharing of knowledge and expertise. In knowledge processes, 

people should feel free to share their opinions and outline new perspectives; in this 

way freedom in knowledge sharing can be increased, simultaneously contributing to 

knowledge creation. (Hinds & Pfeffer, 2003)  

Feedback 

Knowledge creation processes should include both repetition and feedback in order to 

be effective. In knowledge creation, feedback should be directed on the issues and 

ideas, not on the individual’s personality, and it should be given immediately in the 

situation. Also, feedback should be focused on a single idea if possible, not on general 

discussions. If feedback has been given properly, it is easier to individuals to 

understand it and hence it does not eliminate the desire to share ideas and knowledge 

in the future. (Chen & Edgington, 2005) Hence, feedback has also effect on knowledge 

co-creation.  

Knowledge creation enablers 

According to Nejatian et al. (2013), there are some identified factors that affect directly 

and positively knowledge co-creation. So called culture enablers - such as trust, 

collaboration, and learning - affect knowledge co-creation through the organization 

culture. For example collaborative interactions, including open discussion, social 

interaction, and joint activity, can assist organizational knowledge creation. By 

collaborative interactions, fear can be reduced and openness to other members 

increased. Also shared understanding can be fostered by collaboration. In addition, the 

level of trust affects people’s interactions: when participants trust each other, they 

become more willing to exchange knowledge and take a part in social interactions. 

Thus, mutual trust assists knowledge creation greatly. (Nejatian et al., 2013) 
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According to Nejatian et al. (2013), technology enablers of the knowledge creation 

processes include both information technology and its capabilities. Using ICT, it is 

possible to connect people widely with codified knowledge, and ICT can also facilitate 

conversations between people. According to Nejatian et al. (2013), ICT can 

simultaneously support communication, collaboration, knowledge transfer, and 

learning. Actually, ICT is identified as a critical element for knowledge creation and 

transfer by several researchers. (Nejatian et al., 2013) 

BA as a place for knowledge co-creation 

According to Nonaka et al. (2000), knowledge creation process is context-specific and 

shaped by participants and their actions, and thus knowledge needs a context in which 

to be created. Hence, Nonaka et al. (2000) have created the term ba which roughly 

means place or space. Ba has a really important role in knowledge creation, since ba is 

the platform for knowledge creation, collecting knowledge into a certain time and space 

and integrating it. (Nonaka et al., 2000) Thus, ba is a place for knowledge co-creation. 

(Ueki et al., 2010)  

Ba is defined as a shared context in which knowledge is shared, created, and utilized. Ba 

“provides the energy, quality, and place to perform individual conversions and to move 

along the knowledge spiral”, as Nonaka et al. (2000, p. 14) write. Ba is a shared context, 

and the participants in ba are connected in this context. In ba, the participants do share 

and change tacit knowledge in interaction, so thus ba is in constant motion. (Ueki et al., 

2010) Figure 5 visualizes the ba concept. 
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Figure 5 Ba, a shared context in motion, adapted from Nonaka et al. (2000) 

 

Ba is formed in time and space, and not only in the physical space. In ba, the key is 

interaction; ba actually sets boundaries for these interactions, even though its 

boundaries are open. To create this kind of condition, people with different scopes and 

fields are connected together, and encouraged to experience each other’s behavior. 

(Nonaka & Takeuchi, 1995; Nonaka & Konno, 1998) 

In ba, individual, collective, and organizational knowledge can meet and interact. Ba 

can actually exist at many levels, and these levels can together form a greater ba: for 

example individuals can form the ba of teams, and teams can form the ba of 

organizations. Interactions between different levels of ba can expand knowledge 

creation. In bas, tacit and explicit knowledge are converted and amplified and the spiral 

of knowledge is achieved. (Nonaka et al., 2000)  

In building a ba, some space – but not necessarily a physical place - needs to be 

provided for knowledge creation: ba can exist in a meeting room or in a virtual 

computer-mediated network, and it can also include mental spaces such as common 

goals (Ueki et al., 2010). Additionally, ba should be energized for successful knowledge 

creation: according to Nonaka et al. (2000), requisite variety, redundancy, creative 

chaos, autonomy, and trust and commitment should be provided and created, so that ba 

will work for its purpose.  
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Nonaka and Konno (1998) propound that ba can be a physical, virtual, or mental place - 

or even combination of these. For example so called cyber ba is “a place of interaction 

in a virtual world supported by information technology” (Nonaka & Konno, 1998, p. 

47). In a cyber ba (as well as in every kind of ba’s), human interactions and 

collaboration has to be enabled (Wagner et al., 2014).  

According to Nonaka et al. (2000), ba’s can be divided into four categories concerning 

the type of interaction (individual vs. collective) and the used media (face-to-face vs. 

virtual). These four ba categories are originating ba, dialoguing ba, systemizing ba, and 

exercising ba. Different kinds of ba are suitable for different modes of knowledge 

creation in SECI-model. (Nonaka et al., 2000) 

 

 

Figure 6 Different types of ba (Nonaka et al., 2000) 

 

Above, in Figure 6, the different types of ba are presented. Originating ba includes 

individual and face-to-face interactions and thus it offers a context for socialization. 

Here, trust and commitment form the basis for knowledge conversions. Instead, 

dialoguing ba includes collective face-to-face interactions and works as a platform for 

externalization. In dialoguing ba, it is important to select right mix of knowledge and 

capabilities to work together, so that the right context-specific tacit knowledge can be 

shared and articulated. (Nonaka et al., 2000) 

In turn, systemizing ba is defined by collective and virtual interactions. In this kind of 

ba, knowledge combination takes place. Systemizing ba’s can be formed by the use of 

ICT tools, since they can offer a virtual collaborative environment for knowledge 

combination. Instead, in exercising ba, individual and virtual interactions take place. 
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Here, explicit knowledge is communicated through virtual media, and eventually 

individuals internalize this shared explicit knowledge into tacit knowledge. (Nonaka et 

al., 2000)  

2.5. Summary 

This chapter describes knowledge co-creation and identifies the supporting elements 

for knowledge co-creation processes. Next, as a summary of this chapter, the first 

research question is answered.  

RQ1: What is knowledge co-creation? What are the supporting elements for 

knowledge co-creation processes? 

Knowledge co-creation is social process, in which new knowledge is collaboratively 

created. The new knowledge can be created in the interactions between tacit and 

explicit knowledge. In these interactions, four phases can be identified: socialization, 

externalization, combination, and internalization. These interactions create a dynamic 

process which is called knowledge spiral. (Nonaka, 1994; Nonaka & Takeuchi, 1995) 

The creation of new knowledge demands also crossing different kinds of knowledge 

boundaries. Here, boundary objects can be used to help the distribution of knowledge. 

(Carlile, 2002; 2004) 

In the reviewed literature, several supporting elements for knowledge co-creation 

processes were presented. According to Nonaka et al. (1996), requisite variety, 

redundancy, fluctuation and chaos, autonomy, and intention are needed for 

successful knowledge creation. Other authors have identified that collectivity and 

common understanding, lowered status and ownership, as well as feedback affect 

knowledge creation processes. Furthermore, according to Nejatian et al. (2013), 

different organization culture enablers, such as trust and commitment, as well as 

technology enablers may affect directly and positively knowledge creation processes. 

Additionally, also the facilitation and creation of ba, a shared context for knowledge 

creation, is central for knowledge co-creation. Table 1 lists these elements as a 

summary.   
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Table 1 Supporting elements for knowledge co-creation 

Supporting element How does it support knowledge 

co-creation? 

References 

Requisite variety, 

diversity 

Ensures participants with different 

backgrounds and knowledge 

Ashby, 1968  

Nonaka & Takeuchi, 1995 

Rasmussen, 2003 

Redundancy Ensures overlapping information, 

activities and operations for 

creating common ground 

Nonaka, 1994 

Nonaka & Takeuchi, 1995 

Salisbury, 2001 

Fluctuation,  

chaos 

Provokes participants to question 

existing assumptions and leads to 

search for new solutions 

Nonaka & Takeuchi, 1995 

Salisbury, 2001 

Autonomy Helps participants to set their own 

task boundaries in order to become 

a boundary spanning unit 

collecting knowledge 

Nonaka & Takeuchi, 1995 

Intention Affects participants’ commitment 

to knowledge processes 

Polanyi, 1956 

Nonaka & Takeuchi, 1995 

Collectivity  

and common 

understanding 

Affect participants’ motivation and 

knowledge sharing 

Nonaka & Takeuchi, 1995 

Jakubik, 2011 

Hong, 2012 

Lowered status  

and ownership 

 

Affect participants’ motivation and 

knowledge sharing 

Davenport & Prusak, 2000 

Rasmussen, 2003 

Hinds & Pfeffer, 2003 

Feedback Affects the effectiveness of 

knowledge creation 

Chen & Edgington, 2005 

Culture enablers  

- Trust 

- Commitment 

Encourages and assists motivation 

and collaboration 

Nejatian et al., 2013 

Technology enablers 

 

Facilitates conversations, supports 

communication, collaboration, 

knowledge transfer, and learning 

Nejatian et al., 2013 

BA 

- Originating ba  

- Dialoguing ba 

- Systemizing ba 

- Exercising ba 

Offers a place for knowledge 

creation; a shared context in which 

knowledge is shared, created, and 

utilized 

 

Nonaka & Konno, 1998 

Nonaka et al., 2000 

Ueki et al., 2010 

Wagner et al., 2014 
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3. Knowledge co-creation in distributed settings 

The simple conditions of cooperation are nowadays history; organizations are more 

and more networked, and thus the collaboration may be happening in wide networks, 

where the number and distribution of the participants can be rather large. (Rasmussen, 

2003) In these kinds of settings, knowledge co-creation needs special arrangements, in 

order to enable the collaborative processes despite of the geographical and quantitative 

diversities. According to several researches, ICT can have a role in enabling knowledge 

creation in networked, distributed settings (see e.g. Cecez-Kecmanovic, 2001: 

Davenport & Prusak, 2000; Choi et al., 2008; Wagner et al., 2014). Thus, this chapter 

describes the use and roles of ICT and computer-mediated communication in 

knowledge co-creation, and also identifies advantages and disadvantages of using ICT 

and computer-mediated communication in knowledge co-creation. Since the literature 

presented in this chapter claims that computer-mediated communication may not be 

enough for knowledge co-creation, at the end of this chapter also the concept of mixed 

mode communication is described and discussed. 

3.1. ICT in knowledge co-creation 

Key perquisites for knowledge co-creation are the ability to achieve shared 

understanding and to establish fertile interrelationship (Nonaka & Takeuchi, 1995; 

Nonaka et al., 2000). Here, many researchers (see e.g. Davenport & Prusak, 2000) see 

the role and potential benefits of ICT and computer-mediated communication.  (Cecez-

Kecmanovic, 2001) The term computer-mediated communication refers to human 

communication occurring through the electronic devices or systems (Lamerichs & 

Molder, 2003). In the empirical study of this thesis, ICT is especially used for computer-

mediated communication in order to enable knowledge co-creation in distributed 

settings of a networked organization.  

In several studies, ICT has been seen as the potential contributor for collective 

knowledge creation (Davenport & Prusak, 2000; Choi et al., 2008; Wagner et al., 2014). 

Most of the researchers do not take a stand which kind of technologies and tools are 

best for knowledge creation processes, but many of them encourage future research to 

study how technology can assist knowledge creation (see e.g. Zhang, 2005; Salisbury, 

2001). For example Zhang (2005) highlights that it is more important how 
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organizations use technology than which technology they use (Zhang, 2005) Thus, next 

the effects of ICT and computer-mediated communication on knowledge creation are 

discussed in general level, without making a distinction between different technologies. 

Capturing and sharing knowledge 

The most obvious advantage of ICT in knowledge processes is its ability to capture 

knowledge in an explicit form and document it in the formal way. Consequently, 

knowledge is immediately ready to be used by all the users. ICT tools can act as 

knowledge bases, and thus ne used as a source of knowledge in knowledge creation. 

The knowledge base can be used for capturing the expertise of individuals, hence 

making it available to others. It provides the link between organizational and individual 

learning; the individuals can use the expertise codified in the knowledge base, modify 

it, and add their own learning outcomes to it. (Salisbury, 2001) 

ICT can also help knowledge creation and sharing by facilitating fast knowledge 

collection, storage, and exchange, and also integrating several flows of information and 

knowledge into a single stream. The scale of these operations can also be rather wide, 

and ICT can assist people to access information and knowledge more easily.  (Nejatian 

et al., 2013; Hendriks, 1999) As an outcome, the productivity and effectiveness of 

knowledge processes increases. (Nooshinfard & Nemati-Anaraki, 2014; Zhang, 2005) 

Lowering barriers  

Already in 1999 Hendriks presented that ICT can lower different kinds of barriers 

between knowledge sharing participants, and thus encourage knowledge processes. 

With the use of ICT and computer-mediated communication, barriers such as space and 

time can be overcome rather easily, but there is also potential to eliminate 

communication barriers (Nooshinfard & Nemati-Anaraki, 2014; Zhang, 2005). The 

technologies that enable computer-mediated communication can facilitate 

communication between participants, allow multi-user engagement, and extend 

customizability. One advantage of them is also that participants in different 

geographical locations and even in different time zones are able to work together, and 

thus create knowledge through virtual networks. (Eng, 2004; Rhoads, 2010) 

ICT tools which enable communication in real-time and in text-forms may create an 

informal channel for communication, and thus encourage people to share their 
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knowledge: it may be easier to change ideas and questions, since the step for writing 

informal messages is not that high. At the same time the conversation is saved and is 

thus available for further review. Simultaneously, ICT can also assist to overcome 

barriers of social distance, culture and language, and differences in mental or 

conceptual frames. (Hendriks, 1999) Thus, ICT can promote knowledge creation 

processes also beyond explicit knowledge transferring (Nejatian et al., 2013). 

Connecting people and knowledge 

ICT can be used to connect people, and also to facilitate contacts between different 

knowledge holders; it can be used to bring together the expert and the situation where 

his knowledge is needed (Davenport & Prusak, 2000; Nejatian et al., 2013; Hendriks, 

1999). By using ICT, so called electronic knowledge marketplaces can be created. By 

knowledge marketplaces Davenport and Prusak mean physical and virtual spaces 

dedicated to knowledge exchange. Knowledge marketplaces tend to break down 

hierarchies since they encourage the knowledge sharing across boundaries. Hence, by 

using technologies with broad knowledge repository, the localness and asymmetry of 

knowledge can be overcome. (Davenport & Prusak, 2000)   

According to Salisbury (2001), the knowledge creation spiral and SECI model of 

Nonaka and Takeuchi are quite working for small group work. However, Salisbury sees 

problems in the implementation of the spiral larger groups or even in whole 

organizations. Nonetheless, Salisbury claims it to be possible to develop conditions 

supporting knowledge co-creation in larger scale as well, by using ICT and computer-

mediated communication. (Salisbury, 2001) Most of the communication technologies 

do not have any limitations for the number of participants, and thus be used as a 

resource of heterogeneity.  Here, ICT and computer-mediated communication may have 

clear contributions for knowledge creation in networks. (Bergiel et al., 2008; Nejatian 

et al., 2013) 

Lowering status 

One of the advantages of using computer-mediated communication for knowledge co-

creation is that via computer-mediated communication hierarchies and statuses can be 

reduced, and opportunities to hear participants more equally can be increased. 

(Rhoads, 2010) Hence, computer-mediated communication may increase participants’ 
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ability to share knowledge, build mutual understanding, and cooperatively develop 

future actions. (Cecez-Kecmanovic, 2001) 

Enabling anonymity 

In the study of Bordia et al. (2006), it has been shown that when using ICT, participants 

are feeling evaluation apprehension, i.e. fear of being evaluated on the basis of their 

input, and this appears as decreased desire to share knowledge. Hence, if organizations 

want to promote knowledge sharing via ICT, factors are needed reducing this 

evaluation apprehension. One effective way to do this is to use anonymity in computer-

mediated communication. (Bordia et al., 2006; Cecez-Kecmanovic, 2001) 

Directing attention 

The research has shown that computer-mediated communication supports problem 

solving, since computer-mediated communication can be more focused, on-task, and 

purposive than face-to-face communication (Lamerichs & Molder, 2003). According to 

Cecez-Kecmanovic’s (2001) study, computer-mediated communication may contribute 

to the tendency to be more explicit and precise. In computer-mediated discussion 

participants can read, re-read, and check messages; thus, the permanency of computer-

mediated communication records may implicate that messages are given more 

attention than face-to-face messages. (Cecez-Kecmanovic, 2001) 

Supporting trust building 

In knowledge co-creation, trust is highly important. According to Eng (2004), some 

level of this trust is possible to reach by using virtual collaboration: by reducing the 

formality in relationships, computer-mediated communication encourages participants 

to exchange information more openly and efficiently, which also contributes to building 

trust. Nonetheless, it is widely admitted, that still interpersonal contacts are the most 

effective way to develop mutual trust and understanding. (Eng, 2004) Thus, the use of 

ICT and computer-mediated communication does not eliminate the need for personal 

meetings: people still favor personal meetings to achieve mutual trust and 

understanding (Davenport & Prusak, 2000). 
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Lacking social clues 

The main difference in computer-mediated communication compared to the traditional 

face-to-face communication is the lack of social clues; even though for example facial 

expression, posture, and tone of voice can be mediated in some communication 

technologies, interaction of the communicating actors is still not the same via the ICT 

tool than it would be in face-to-face. (Riva, 2002) Also, the lack of personal contacts can 

affect computer-mediated knowledge co-creation decreasingly. Consequently, the level 

of commitment can be rather low in this kind of situation. (Davenport & Prusak, 2000)   

Many theories have suggested that in highly complex or unclear tasks (such as 

collaborative knowledge creation), social cues have an important role. Thus, in these 

kinds of tasks, information-rich media are recommended, and the richest medium is 

indeed face-to-face communication. (Robertson et al., 2001) Some knowledge is just 

more difficult to codify than other, and is thus better to transmit through face-to-face 

interactions. (Eng, 2004) 

Providing an infrastructure 

As described above, ICT and computer-mediated communication may have various 

impacts on knowledge creation. ICT has unique capabilities in supporting 

communication, collaboration, knowledge exploration, and learning. (Nejatian et al., 

2013) However, the role of ICT in knowledge creation can be understood improperly: 

trying to force knowledge into inflexible data structures or focusing just on the ICT 

system rather than the content, do not create success for knowledge creation. The key 

is to understand that with ICT, people can be connected in new ways, and unlimited 

amounts of content can be stored and retrieved virtually. Thus, according Davenport 

and Prusak (2000), ICT can provide an infrastructure for knowledge creation.  

(Davenport & Prusak, 2000) 

Consequently, technologies may be a great aid in knowledge creation if they are used 

and implemented properly. (Davenport & Prusak, 2000) But as it has been indicated 

earlier, knowledge is originated in human minds, and it is delivered and shared among 

human beings. Thus, knowledge is a profoundly human phenomenon. (Cecez-

Kecmanovic, 2001) As it has been pointed out in this chapter, ICT can assist knowledge 

processes, but knowledge creation always requires human agents as well (Davenport & 



II  THEORETICAL BACKGROUND 

32 

 

Prusak, 2000; Cecez-Kecmanovic, 2001). Technology can help in knowledge creation, 

but does not enhance the process of knowledge creation itself. Especially knowledge 

co-creation remains a social act of individuals or groups. Here, computer-mediated 

communication may not be enough, in order to enable successful knowledge co-

creation (Dixon, 2000; Garavelli, 2002; Feller et al., 2013). 

3.2. Mixed mode communication in knowledge creation 

As the previous sub-chapter indicated, the use of ICT and computer-mediated 

communication may enhance knowledge sharing and affect knowledge creation, but it 

does not eliminate the need for using face-to-face interaction. According to Dixon 

(2000), claiming that use of ICT can replace face-to-face interaction in knowledge 

creation, is a myth. In this chapter, mixed mode communication, i.e. the combination of 

computer-mediated and face-to-face communication, is described and the advantages 

of these kinds of settings in knowledge co-creation are discussed.  

Mixed mode communication 

New forms of interaction systems require new cooperative efforts. Concerning for 

example virtuality and the cooperation activities, the advantage of using one or more 

methods and communication modes can help to structure the creative collaboration 

also when exploiting virtual work - the flexible use of methods itself can also facilitate 

working. (Zakaria et al., 2004) Also Feller et al. (2013) have indicated that more costly 

and time consuming communication, such as face-to-face communication, should not be 

entirely replaced by using ICT for communication. Collaboration may be more effective 

when the space and state for collaboration is supported by using multiple methods.  

Garavelli et al. (2002) have suggested that the parallel settings of face-to-face and 

computer-mediated communication might prove to be most fruitful when knowledge is 

shared for the purpose of knowledge creation. As Zhang (2005) impresses, together 

computer-mediated and face-to-face communication provide both hard (technology) 

and soft (interactions) support for knowledge co-creation processes.  

Already in 1994 Olaniran studied the effectiveness of group performance in computer-

mediated and face-to-face communication media, especially in the idea generation and 

evaluation. His results showed that computer-mediated groups generated a greater 



II  THEORETICAL BACKGROUND 

33 

 

number of ideas, but actually the group performance and decision quality were most 

effective within the groups that combined computer-mediated and face-to-face 

communication. Hence, Olaniran (1994) challenges the need to differentiate group 

functions: neither computer-mediated nor face-to-face communication alone provides 

any significant advantage over the other – his recommendation is to use mixed mode 

combination settings, since the combination improves group performance. (Olaniran, 

1994) 

Already in 1996, Nonaka et al. wrote that in externalization, combination, and 

internalization processes, the important of ICT can be rather high. (Nonaka et al., 1996; 

Wagner et al., 2014) Particularly, in the knowledge creation spiral, ICT can have an 

emphasized role especially in the cyclic conversion of explicit and tacit knowledge, i.e. 

in externalization and internalization. Via computer-mediated communication people 

can share opinions and ideas, and process shared documents further and further. Ideas 

and opinions can be treated as objects in textual (or some other) form, and according to 

Feghali and El-Den (2008), thus they form “the basis of representation and 

manipulation of tacit knowledge” (p. 98). From this point of view, knowledge remains 

personal until it is articulated, for example as a text in a shared document. Only then, it 

becomes available to others. Here, computer-mediated communication may support 

knowledge co-creation. (Feghali & El-Den, 2008; Zhang, 2005)  

However, focusing only on codifying and transferring knowledge is not advantageous 

since the tacit dimension of knowledge is then forgotten (Zhang, 2005). According to 

Nonaka et al., in the socialization processes ICT may not be that reasonable to use, since 

in socialization, the human interactions are central (Nonaka et al., 1996; Wagner et al., 

2014). In face-to-face communication creative ideas are formed through discussion and 

conscious interaction. In computer-mediated communication, for example the lack of 

social clues may hamper the socialization processes, and thus computer-mediated 

communication may not be enough for socialization. (Feghali & El-Den, 2008; Zhang, 

2005)  

Feller et al. (2013) have shown that failure in supporting one of the phases of SECI 

model can actually potentially cause difficulties in other phases. Thus, it is important to 

create an environment where all these phases of knowledge co-creation are supported. 

(Feller et al., 2013) By using mixed mode communication settings, actually each and 
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every of these phases can be supported, and hence these kinds of settings may be 

applicable for knowledge co-creation.  

3.3. Summary 

This chapter describes the use and roles of ICT and computer-mediated communication 

in knowledge co-creation, and identifies advantages and disadvantages of using ICT and 

computer-mediated communication for knowledge co-creation processes. Additionally, 

the concept of mixed mode communication is presented and discussed. Next, as a 

summary of this chapter, the second research question is answered. 

RQ2: How can knowledge be co-created in distributed settings? 

As it has been presented in this chapter, the amount of the participants and their 

geographical distribution create challenges for knowledge co-creation (e.g. Rasmussen, 

2003). However, the development of ICT has created new potential for knowledge 

processes also in these kinds of distributed settings, and especially the communication 

and exchange capabilities of ICT can assist knowledge co-creation (e.g. Cecez-

Kecmanovic, 2001: Davenport & Prusak, 2000; Choi et al., 2008; Wagner et al., 2014). 

Table 2 summarizes the key advantages of ICT and computer-mediated communication 

for knowledge co-creation.   
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Table 2 Key advantages of ICT and computer-mediated communication for knowledge 
co-creation 

Advantage  How does it affect knowledge and 

collaboration? 

References 

Capturing and 

sharing 

knowledge 

ICT enables the collection, storage, and 

exchange of information and 

knowledge, as well as the 

documentation of knowledge and 

communication. It can integrate several 

flows of information and knowledge 

into a single stream. ICT also assists in 

conversing tacit and explicit knowledge. 

Hendriks, 1999 

Salisbury, 2001 

Zhang, 2005 

Nejatian et al., 2013 

Nooshinfard & Nemati-

Anaraki, 2014 

Lowering barriers ICT and computer-mediated 

communication enable crossing time, 

place and communication boundaries, 

and can offer an informal channel for 

communication. 

Hendriks, 1999 

Eng, 2004 

Zhang, 2005 

Rhoads, 2010 

Nejatian et al., 2013 

Nooshinfard & Nemati-

Anaraki, 2014 

Connecting 

people and 

knowledge 

ICT can act as a knowledge base. Via 

computer-mediated communication, 

people can be connected with each 

other, and the collaboration between 

numerous participants is possible.  

Hendriks, 1999  

Davenport & Prusak, 

2000 

Salisbury, 2001 

Nejatian et al., 2013 

Lowering status Computer-mediated communication 

can assist in reducing hierarchies and 

statuses and allow participants to 

collaborate equally. 

Cecez-Kecmanovic, 

2001 

Rhoads, 2010 

Enabling 

anonymity 

ICT enables an anonym working mode 

in computer-mediated communication. 

Cecez-Kecmanovic, 

2001 

Bordia et al., 2006 

Directing 

attention 

ICT directs participants’ attention to 

work, and computer-mediated 

communication contributes to tendency 

to be more explicit and precise.  

Cecez-Kecmanovic, 

2001 

Lamerichs & Molder, 

2003 

Supporting trust 

building 

Computer-mediated communication 

encourages participants to exchange 

information openly and efficiently. 

Davenport & Prusak, 

2000 

Eng, 2004 

Providing an 

infrastructure 

ICT provides an infrastructure for 

communication, collaboration, and 

knowledge exploration. 

Davenport & Prusak, 

2000 

Cecez-Kecmanovic, 

2001 

Nejatian et al., 2013 
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However, there are also some disadvantages of using ICT and computer-mediated 

communication. For example the lack of social clues, as well as the feeling of 

collectiveness and trust may be hampered, if the interaction is limited in computer-

mediated communication (Riva, 2002; Eng, 2004). Since many technologies also focus 

more on sharing and transferring existing knowledge, the creation of new knowledge 

may be compromised (Davenport & Prusak, 2000). Consequently, computer-mediated 

communication may not be enough for working collaboratively with complex tasks, 

such as knowledge co-creation (Robertson et al., 2001); face-to-face communication is 

still needed in knowledge co-creation.  

In so called mixed mode communication settings face-to-face communication is 

combined with computer-mediated communication (Dixon, 2000). These kinds of 

settings may be especially suitable for knowledge co-creation, since computer-

mediated communication facilitates for example the idea generation, while face-to-face 

interactions ensure the social dimension of the knowledge co-creation processes 

(Feghali & El-Den, 2008; Zhang, 2005; Garavelli, 2002).  
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4. Theoretical synthesis 

In this chapter, the theoretical background of the thesis is synthesized. The literature 

review indicates that the most effective way to create knowledge might be the 

combination of face-to-face and computer-supported communication. In this chapter, 

this suggestion is outlined as a tentative framework, aiming to give an answer for the 

research problem. 

First, the third theoretical research question is answered, reflecting the features of ICT 

and computer-mediated communication to the previously identified factors that 

supports knowledge co-creations. Consequently, it can be addressed in detail why face-

to-face and the use of ICT and computer-mediated communication should be combined 

into mixed mode communication settings and how this kind of combination can 

support knowledge co-creation. Here, the basis for the new tentative framework is 

created. After answering the third research question, the tentative framework is 

presented. At the end of this chapter, the refined research questions for the empirical 

study of the thesis are outlined. 

RQ3: How can the combination of face-to-face communication and the use of ICT 

support knowledge co-creation? 

In the reviewed literature, ICT and computer-mediated communication have been 

identified support knowledge co-creation in networked, distributed settings. ICT can be 

used for collecting, storing, and exchanging information and knowledge, and ICT can 

also act as a knowledge base (Salisbury, 2001).  The amount of information and 

knowledge processed and shared with ICT can be significantly high (Nooshinfard & 

Nemati-Anaraki, 2014). Thus, ICT can assist in increasing chaos and fluctuation, as 

well as the redundancy of information, in knowledge processes (Nonaka & Takeuchi, 

1995; Salisbury, 2001).   

ICT and computer-mediated communication can be used for connecting a variety of 

people, widening the amount of participants (Davenport & Prusak, 2000; Nejatian et al., 

2013). Also, with the use of ICT and computer-mediated communication, barriers such 

as time and space can be overcome (Nooshinfard & Nemati-Anaraki, 2014; Zhang, 

2005). Hence, ICT can enable knowledge co-creation also in networked, distributed 
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settings. Simultaneously, the requisite variety and diversity (Nonaka & Takeuchi, 

1995; Rasmussen, 2003) can be supported in knowledge co-creation.  

Computer-mediated communication can offer an informal channel for communication 

and thus encourage knowledge sharing, and the use of ICT enables also an anonym 

working mode (Eng, 2004; Bordia et al., 2006; Cecez-Kecmanovic, 2001). Here, the 

effects of status and ownership (Rasmussen, 2003; Hinds & Pfeffer, 2003) can be 

lowered. Simultaneously, a channel for effective feedback (Chen & Edgington, 2005) 

can be offered. However, even though some level of trust can be achieved also in 

computer-mediated communication, face-to-face interactions still play an 

important role in trust building (Nejatian et al., 2013). Additionally, supporting 

participants’ commitment and intention to knowledge co-creation (Nonaka & 

Takeuchi, 1995; Nejatian et al., 2013), as well as the creation of collectivity and 

common understanding (Hong, 2012; Jakubik, 2011) may require face-to-face 

communication. 

Based on the literature review, ICT can provide and infrastructure for 

communication, collaboration, and knowledge exploration (Davenport & Prusak, 2000; 

Nejatian et al., 2013). Also, ICT can direct participants’ attention to work, and 

computer-mediated communication can assist participant to be more explicit and 

precise (Lamerichs & Molder, 2003; Cecez-Kecmanovic, 2001). Additionally, ICT can 

contribute to conversion between tacit and explicit knowledge (Feghali & El-Den, 

2008). Hereafter, ICT and computer-mediated communication may affect the creation 

of ba, a shared context for knowledge co-creation, (Nonaka et al., 2000; Ueki et al., 

2010) also in networked, distributed settings.  

As this synthesis indicates, ICT and computer-mediated communication can contribute 

to many of the identified elements supporting knowledge co-creation. Since ICT and 

computer-mediated communication enable the collaboration despite of the physical 

location and the amount of participants, they can be seen to provide support for 

knowledge co-creation also in networked, distributed settings. However, ICT and 

computer-mediated communication cannot enable the occurring of all the previously 

identified elements that support knowledge co-creation and thus they do not 

eliminate the need for using face-to-face communication. According to Dixon 

(2000), claiming that technology can replace face-to-face interactions in knowledge 
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creation, is a myth. Also according to Nonaka et al., (1996), face-to-face communication 

is needed especially for the socialization phase of knowledge spiral.  

However, in networked organizations, it is not always possible to rely purely on face-

to-face communication in knowledge co-creation, since it can cause limitations on the 

amount and distribution of the participants. Hence, neither computer-mediated 

communication nor face-to-face interactions alone can provide effective settings for 

knowledge co-creation in networked, distributed settings. (See e.g. Feghali & El-Den, 

2008; Zhang, 2005; Garavelli, 2002) However, together they can support knowledge co-

creation by enhancing the emergence of several supporting elements.  

4.1. The tentative framework: Knowledge co-creation in 

mixed mode communication settings 

As it was expressed in the introduction of this thesis, the research problem of this 

thesis is:  

How can knowledge be co-created combining  

face-to-face communication and the use of information and 

communication technology? 

Based on the literature synthesis, I suggest that so called mixed mode communication 

settings are recommended for knowledge co-creation. Computer-mediated 

communication combined with face-to-face communication provides the advantages of 

both communication modes. By using computer-mediated communication, it is be 

possible to engage a larger amount of people to collaborate. Additionally, by computer-

mediated communication, people from different geographical locations can work 

together, and the exchanged and created knowledge is simultaneously documented. 

The benefits of social knowledge creation processes are preserved in the face-to-face 

parts of mixed mode communication.  

Hence, I suggest that the solution for research problem, i.e. how knowledge can be co-

created combining face-to-face communication and the use of information and 

communication technology, could be the creation of mixed mode communication 

settings. Consequently, I propose a new, tentative framework for the communication 

settings used in knowledge co-creation. By combining face-to-face and computer-
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mediated communication, the limitations of both communication modes could be 

overcome and hence knowledge co-creation expanded.  The tentative framework is 

visualized in Figure 7. 

 

 

Figure 7 The tentative framework: Knowledge co-creation in a mixed mode 
communication setting 

 

However, the research on mixed mode communication in knowledge co-creation is still 

scattered. Especially the linkages between the social and technical aspects of 

knowledge co-creation are still relatively unstudied. Additionally, the fact how mixed 

mode communication settings truly support knowledge co-creation has previously not 

been studied in detail. Thereafter, the suggestion of mixed mode communication 

settings for knowledge co-creation has to be tested in an empirical case study of the 

thesis. Thus, the tentative framework is left to be accomplished after the results of the 

empirical study, and will be complemented in Chapter 8.  
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4.2. Empirical research questions 

In order to better understand how the use of a mixed mode communication setting 

really contributes to knowledge co-creation, and thus be able to give an answer to the 

research problem, some refined research questions for the empirical study are 

formulated. The refined research questions for the empirical study are: 

RQ4: How does a mixed mode communication setting support 

knowledge co-creation? 

RQ5: How is knowledge co-created in mixed mode communication 

settings? 

Next, these refined research questions are studied and answered with the empirical 

study. The study is a case study, and the analyzed data included 10 follow-up 

interviews, which were conducted after a mixed-mode knowledge co-creation 

workshop. 
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III EMPIRICAL STUDY 

This section describes the empirical study of the thesis. The section has three parts: 

First, in Chapter 5, the case study and its key features are described. Second, in Chapter 

6, the data collection and analysis are presented. Last, the empirical findings of the 

study are presented in Chapter 7.  

5. Empirical study description  

In this chapter, the case of this thesis is specified. The empirical data stems from a co-

creation event, i.e. the workshop, of several geographically distributed teams. The 

workshop exploited face-to-face knowledge co-creation combined with the use of 

computer-mediated communication, i.e. a mixed mode communication setting. The 

workshop used the SimLab™ process simulation method, supported by an ICT tool for 

computer-mediated communication. By using the ICT tool, the teams and their 

members were connected to work together during their knowledge co-creation 

process. In this chapter, first the context and background of the workshop are 

introduced. Second, the SimLab™ process simulation method is presented. Then, the 

preparation and the practical implementation of the ICT-supported workshop are 

described.  

5.1. Case context 

The workshop was a part of MARIANNE research project (2013-2015). In the 

workshop, the focus was to develop and test new co-innovation and co-creation 

methods and tools that could be used in facilitated, partly or fully virtual settings.  The 

case data of this thesis is considering a co-creation workshop which was conducted for 

a pilot organization in a networked environment.   

The pilot organization is a sparsely populated municipality in Northern Finland. The 

workshop deals with the ideation of its new school campus. The new campus is planned 

to be ready for use in 2016, and it is going to be a center for learning, education and 

leisure. The specific feature of the campus is that all its buildings will be constructed of 

timber. In the campus, several operators, such as primary and secondary school, high 

school and community college, will be located and operated. Also different associations, 
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youth and cultural services, municipal residents as well as local companies can use the 

modern and modifiable facilities of the planned campus. 

This forthcoming campus gathers many different actors into the same buildings, and 

thus it would be important to pay attention to the viewpoints of the different 

stakeholders when planning the campus. However, the population of the municipality 

is geographically rather dispersed, and thus having all the stakeholders in the same 

place at the same time can be challenging. Nonetheless, the municipality wishes to 

include the views of the different actors in the planning of the campus. Hence, the aim 

of the workshop became to collaboratively plan and develop the forthcoming school 

campus, and to help the different stakeholders to share and co-create understanding 

and knowledge about the issue. 

The workshop had three objectives: 

1. Creating and deepening shared understanding between the workshop 

participants 

2. Generating new development ideas for the forthcoming campus 

3. Collecting scientific data for research  

During the project, different stakeholders were interviewed, the co-creation workshop 

was planned and executed, and also follow-up interviews were conducted. The co-

creation workshop was the culmination of the project. To conclude, the main goal of the 

workshop was to create mutual understanding between different stakeholders as well 

as generate new ideas for the forthcoming campus.  

5.2. SimLab™ method guiding knowledge co-creation event 

The workshop was designed following the SimLab™ process simulation method. In the 

three-hour co-creation event, i.e. the workshop, the SimLab™ process simulation 

method, based on the knowledge co-creation theories (see e.g. Nonaka, 1994; Carlile, 

2002), was used to guide the workshop. In this workshop, as well as all SimLab™ 

workshops, the facilitation, visualizations, and the creation of a shared place for 

knowledge sharing and creating were central. The workshop was prepared and 

implemented by the research group in the co-operation with the municipality and its 

actor network.   
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SimLab™ process simulation method facilitates collaborative knowledge creation. The 

SimLab™ process simulation is an action research method which was originally 

developed for process innovations. The method is developed in the end of 1990’s at the 

Enterprise Simulation Laboratory (SimLab of Aalto University School of Science 

(previously known as Helsinki University of Technology).  

In the method, the knowledge co-creation event, usually called process simulation 

event, is in the central role. To this event, all relevant actors and stakeholders of the 

development target are invited together, to share experiences and understandings, as 

well as create new knowledge about the object of the co-development. In using the 

SimLab™ method, the aim is to share and externalize tacit knowledge, but also create 

mutual understanding among the participants. The method is relatively adaptive, 

framing the process and guidelines, but also leaving room for customization, and it can 

be used for several different purposes and projects. (Smeds et al., 2005) 

In the SimLab™ process simulation method, the basis is on the mechanisms enabling 

collaborative knowledge construction. Hence, the use of boundary objects is also 

central. In this method, boundary objects are considered as objects or kernels that help 

different actors to co-construct jointly new knowledge. (Smeds et al., 2006) Boundary 

objects contribute to creating shared context for the participants in the knowledge 

creation processes (Carlile, 2002; 2004). 

In the SimLab™ method, the idea is to gather people with different viewpoints to work 

simultaneously together. The simulation itself is an interactive, participative group 

discussion, and is used for co-developing networked business processes and issues. 

However, the simulation can consider not only processes, but also issues considering 

products, services, business models, or other topics in the business or network. Studies 

have shown that the advantages of this method are the creation of holistic process 

understanding, the rise of important development ideas, the creation of shared 

understanding and motivation to change. By using the method, communication and 

knowledge sharing can be increased, in addition to the development of common 

understanding and trust between the participants, and simultaneously new knowledge 

about the topic can be co-created. (Smeds et al., 2006) In the case of this thesis, the 

simulation considered the collaborative ideation of the forthcoming campus. 
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5.3. Workshop preparation 

In the studied workshop, the real time, web-based participation ICT tool was integrated 

with the SimLab™ method. Using the ICT tool enabled the participation to the workshop 

from different geographical locations, and allowed to scale the number of the 

participants up to 45 persons. The aim of the workshop arrangements was that despite 

the geographical dispersal, the participants could be experientially part of the 

workshop and participate in the workshop actions as full members. Hence, in this 

workshop the shared place for knowledge co-creation was partly virtual. Consequently, 

the workshop provided possibilities to develop both new and existing approaches and 

tools for co-creation especially related to computer-mediated groups.  

The workshop participants (n = 45) consisted of the most important stakeholders in 

the new campus project: the city management, principals, teachers, students, parents of 

the students, and some other actors of the forthcoming campus. Thus, the diversity 

between the participants was rather significant, and the use of an ICT tool enabled all of 

them to work together. Additionally, there were seven coordinators in the workshop: 

as typical for SimLab™ projects, the coordinators and facilitators were researchers (n = 

5) and research assistants (n = 2).  

5.4. Key features of interaction 

The participants were divided into seven face-to-face teams; every team contained 5-9 

participants and one of the participants acted partly as a secretary typing inputs for 

team assignments. Together, the seven teams formed a computer-mediated, distributed 

group. All the participants could interact by using mixed mode communication – having 

face-to-face interaction with their own team, and communicating in a computer-

mediated way with all the participants by using the ICT tool.  One team (the team 

number 7) was located in a city in Southern Finland, while other six teams (the teams 

numbers 1-6) were in two different locations in the municipality, in Northern Finland. 

Additionally, there were six facilitators in the workshop: in every location one or two 

social facilitators assisted the face-to-face teams. In addition, the location in Southern 

Finland had two facilitators: a technical facilitator operated computer-mediated 

communication modes, and a social facilitator took care of some social facilitation of all 

the teams. 
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In a city in Southern Finland, in the same location with the team number 7, there was a 

technical facilitator that guided the computer-mediated interaction. The social 

facilitator of the team number 7 took also care of some social facilitation within 

computer-mediated communication, i.e. the interaction taking place via the ICT tool.  

 

 

Figure 8 Picture from the location 3 

 

Figure 8 is a photo from one of the locations, the location 3. Picture from the location 

3Since the workshop was arranged in three different locations at the same time, the 

participants did not see all the other participants; they saw only the participants in the 

same physical location with themselves. However, even the teams in the same location 

were separate, as despite of the close proximity, there was no face-to-face interaction 

between teams. That is to say, the participants communicated face-to-face only within 

their own team, and with other teams only via the ICT tool. In fact, virtually the teams 

reached the level where the participants did not even know the participants’ identities 

and positions in the other teams, since the computer-mediated communication in the 

workshop was anonymous. The working setup of the teams is visualized in Figure 9.  
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Figure 9 The working setup of the teams 

 

The ICT tool was used for enabling computer-mediated communication in the 

workshop. The tool was a real-time, web-based participation platform tool that enabled 

participation from different geographical locations. The tool allowed the participants to 

use their own Internet-connected devices to take part in the computer-mediated 

interaction. Also, the content of the tool was made visible to all by projecting its screen 

view on a public screen in every location (see Figure 10).  
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Figure 10 The main facilitator and the public screen in the location 1 

 

The tool was text-based, but there were two operating modes in the tool: it could be 

used as a text chat or it could be used as a voting system. The text chat was used for 

sharing, commenting and developing ideas, while the voting system was used for voting 

the best options of the generated ideas. There were also different working forms while 

using the tool: in some assignments, the participants were asked to use the tool 

individually, and in some assignments, the face-to-face teams were asked to use the 

tool as a team; i.e. in the latter form each team was asked to enter their input as a 

group, and in the former, each participant was asked to enter his/hers own input. 

Additionally, a one-way video connection was used for giving assignments for all the 

teams as well as for some social facilitation: the social facilitator of the team number 7 

gave all the assignments for all the teams via a one-way video-connection. He also 

facilitated the computer-mediated interaction by reading out, highlighting, and 

stimulating the discussions and comments emerging via the ICT tool. However, no 

participants were visible in the video, and thus the anonymity of the participants was 

maintained. In Table 3, the core elements of the interaction setup in the workshop are 

summarized.  
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Table 3 Summarizing the elements of the interaction setup in the workshop 

Core elements of the interaction setup 

• Each participant was a member of one co-located team and collaborated with this 

team by face-to-face communication 

• Each participant was also able to participate in the collaboration with all the other 

participants by using the ICT tool with their own device 

• In some assignments, the teams were asked to give answers as a team, and here the 

secretary of the team answered on behalf of the team by using his device 

• In both cases, the participants were working all together, forming one large co-

creating group via the computer-mediated communication 

• Each room had a big screen which was visualizing the computer-mediated 

communication by showing the summary of sent texts; this was called ‘a big screen 

view’ 

• Additionally, the participants had a participation view on their own device 

screens 

• The instructions and assignments were given by the main facilitator who was 

located with the team 7, but his performance was also transmitted in real-time to 

other locations by using one-way video-connection 

• The technical facilitator, located with the team 7, moderated computer-mediated 

communication by announcing new episodes and views on screens and updating 

the ICT tool working modes (i.e. text based chat and voting system) 

 

Since the case workshop included both sessions in which the participants worked face-

to-face with their own team, but also sessions in which they worked via the ICT tool 

with others, the workshop included different kinds of arrangements supporting and 

facilitating co-creation. For example, computer-mediated communication between 

teams was operated by the technical facilitator. In face-to-face interaction, a pre-

designed boundary object was used to help teams’ ideation and knowledge co-creation. 

The boundary object was a visualized timetable of a fictive family’s day on the school 

campus, modified in each team in face-to-face interaction. The co-created modifications 

were shared with all the team by typing the ideas into the ICT tool.  
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In summary, the participants were able to communicate during the workshop in three 

different ways:  

1. They were participating face-to-face discussions with their own team. 

2. They took a part in the discussions of all the participants by sending 

inputs to the ICT tool by themselves or as a group through the group 

secretary. 

3. They voted the presented ideas via the ICT tool either by themselves or 

as a group. 

5.5. Co-creation in practice 

 

 

Figure 11 The process of the workshop 
 

The workshop was organized in three phases (see Figure 11 above), mixing both face-

to-face and computer-mediated communication. In the intro and warm-up phase, short, 

simple tasks were conducted in order to warm-up the participants and to familiarize 

them with the ICT tool. First, the participants ideated their team name face-to-face 

within their own team, and the secretaries sent the chosen name as text to others by 

using the ICT tool. Thereafter, two short warm-up exercises were conducted: the 

participants discussed face-to-face within their own team about the purposes of the 

campus for the city and visions of the campus project. Then, the team secretaries 
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shared chosen opinions through the ICT tool, and finally, every participant voted the 

statements by using the ICT tool.  

The second phase of the workshop was called the ideation phase. During this phase, the 

aim was to build mutual understanding concerning the school campus plans, to 

encourage the participants to consider the different perspectives of the stakeholders, 

and to create ideas together. The visual boundary object of the fictive campus day was 

used in face-to-face knowledge co-creation. The visual boundary object is presented in 

Figure 12 below. 

 

 

Figure 12 The visual boundary object: the fictive campus day 

 

The boundary object was a visualization of the timetable presenting the actions of the 

one fictive family during one day. The family had six members: a mother, a father, a 

grandmother, and three children on different levels at the school. On the timetable, 

some actions of the family members were already entered, and the participants were 

also encouraged to ideate more actions for the family at the campus. The different 

members of the family had different operations (such as lessons, meetings, hobbies, 

short visits, et cetera) at the school campus at various times.  Here, the idea was that 

the boundary object would provoke the participants to discuss and ideate for example 

the design, utilization, and different operations of the forthcoming campus. Some of the 

boundary objects are presented in Figure 13, in their co-developed form.  
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Figure 13 Some of the boundary objects after the assignment 

  

With the boundary objects, the participants discussed and co-created ideas for the 

campus face-to-face within their own teams. Each team selected their best ideas, and 

the secretaries sent them to the other participants by using the ICT tool. After this, all 

the participants voted individually for the ideas. Thereafter, a new co-creation 

assignment was given to the participants, following the same mixed communication 

mode than before: now the participants had to develop concrete implementation 

proposals for the ideas presented in the previous assignment. The ideation was again 

done in the face-to-face teams, then the ideas were sent to other teams by the 

secretaries, and the voting happened individually.   

The last phase, i.e. the phase of planning, validation and implementation, was solution-

oriented. Now the participants created justifications and defended their best ideas that 

were selected during the previous phase. After the initial face-to-face discussion, the 

ideas were shared one by one via the ICT tool, and then discussed by all the 

participants together. Now the interaction was computer-mediated communication, 

since the discussion took place in text-form via the ICT tool.  Finally, at the end of the 

workshop, the participants were asked to fill a short feedback form about the 

workshop arrangements and the facilitator closed the day by thanking everybody for 

their participation.  

The phases and the assignments of the workshop and the switching between face-to-

face and computer-mediated communication modes are summed up in Table 4. 
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Table 4 Summary of the workshop phases, assignments and used interaction modes 

Phase Task Purpose Interaction 

INTRO + 
WARM-UP 
(40min) 

Getting to know the participants 
in one’ own team, invent names to 
the teams 

Socialization 
with the 
team, getting 
acquainted 
with the tool 

Mixed: 
discussion 
about the 
name face-to-
face, sharing 
names via the 
ICT tool 

WARM-UP EXERCISE 1: discussing 
and choosing two purposes for the 
campus project 

Warming-up 

Face-to-face  
(= working in 
the own 
team) 

Voting: best purposes 
Getting 
acquainted 
with the tool 

Computer-
mediated (= 
working via 
the ICT tool) 

WARM-UP EXERCISE 2: discussing 
and choosing two visions of the 
campus project 

Warming-up Face-to-face 

Voting: best visions 
Getting 
acquainted 
with the tool 

Computer-
mediated 

IDEATION 
(75min) 

Creating new ideas for the future 
school campus by using the 
boundary object & choosing three 
most important ideas for a vote  

Co-creating 
ideas and 
presenting 
best ideas 

Face-to-face 

Voting: best proposed ideas 
Choosing best 
ideas 

Computer-
mediated 

Planning three action proposals 
for realizing the presented ideas 
in practice 

Concrete 
action 
proposals 

Face-to-face 

Voting: best action proposals 
Choosing best 
proposals 

Computer-
mediated 

BREAK  
(15min) 

The technical facilitator chooses 
each team’s most voted idea for 
the next phase 

  

PLANNING, 
VALIDATION, 
AND 
IMPLEMEN-
TATION 
(45min) 

Each team discusses and creates 
justification for their most voted 
option 

Processing 
ideas further 

Face-to-face 

Every team advocates their own 
option while others challenge it 

Challenging 
and justifying 
ides 

Computer-
mediated 
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6. Data collection and analysis 

The data of this thesis consists of follow-up interviews considering the case workshop. 

This chapter outlines the collection of the data and describes the process of the 

analysis. 

6.1. Empirical data 

The research data of this thesis consists of ten thematic follow-up interviews. The 

thematic interview was chosen as a method since it allows the interviewee and the 

interviewer to discuss the selected themes rather freely (Hirsjärvi & Hurme, 2008), and 

thus the linkages between the co-creation workshop and the actual knowledge co-

creation taking place in the workshop could be exposed.  

The thematic framework of the interview questions was built by two researchers. What 

is notable here is that the author of this thesis was not working in the research project 

at the time of the interviews, and therefore had no effect on the interview questions at 

all. The interview framework had three main themes: firstly, the framework included 

questions about the used ICT tool; secondly, the interviewees were asked questions 

about social presence during the workshop; and thirdly, the content and setup of the 

workshop were covered. The second theme of the interview framework, i.e. social 

presence, was covered by using the modified inquiry of social presence, originally 

presented by Biocca and Harms (2003). Even though this second theme of the 

interviews was initially planned to serve the research interest of another researcher, 

during the analysis phase in this thesis it turned out that these questions revealed also 

a lot about knowledge co-creation taking place in the workshop. Hence, all the three 

themes of the interview framework were analyzed as a part of the empirical analysis in 

this study. The interview questions can be found in appendix 1.  

The follow-up interviews were conducted by phone. In every interview, there were two 

interviewers; one main interviewer and the other supporting and taking notes. The 

interviews were audio-recorded with the permission of the interviewees. All the 

interviews were transcribed afterwards.  
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All the interviewees had participated in the workshop. The interviewees were selected 

so that all the main stakeholder groups of the case project that participated in the 

workshop were interviewed: three of them were city officers, five of them were school 

staff, and two of them were parents of the students.  Thus, the interviews ensured 

getting diverse viewpoints regarding the workshop. 

The interviewees are codified with three letters: A standing for city officers, B for 

school staff, and C for parents. The interviewees were as following: 

 A1: a development expert in the department of Development (in Finnish 

kehittämistoimen kehittämisasiantuntija) 

 A2: a development director of Joint Municipal Authority (in Finnish 

kuntayhtymän kehitysjohtaja)  

 A3: a head of education and culture (in Finnish opetus- ja sivistysjohtaja) 

 B1: a primary school teacher 

 B2: a secondary school principal  

 B3: a primary school principal 

 B4: a high school study counselor, a vice principal 

 B5: a part-time sports teacher, a physical education instructor of the city 

 C1: a parent 

 C2: a parent 

6.2. Data analysis 

The interviews were analyzed to find out how the interviewees experienced knowledge 

co-creation taking place in the case workshop, in which a mixed mode communication 

setting was used. Even though the author of this thesis was not involved in the data 

collection, the analysis of the data was done by the thesis author.   

At first, the background material of the case project and the workshop was explored. 

This material consisted of different documents (plans, reports, et cetera), pre-

interviews, workshop material, as well as workshop videos and photos. This data was 

also used to describe the case project and workshop in Chapter 5.  

After the familiarization with the case, the actual data analysis was started. Now, the 

follow-up interviews were transcribed and then content analyzed. First, the interview 

transcripts were read through, and the noteworthy lines were picked up. These lines 

were first manually listed per interviewee in a Microsoft Excel table, and the content of 

every line was summed up in the next column. After this, the lines were grouped by 
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content using themes arising in the data. Hence, the content analysis was undertaken 

by using a systematic approach.  

At first, the preliminary categorization of the lines was rather wide, having ten main-

categories with 4-6 sub-categories in each of them, hence making altogether 47 sub-

categories. Here, it was also noticed, that the categorization was not illustrative, and 

some of the sub-categories were emerging in several main categories. Additionally, this 

categorization did not really offer any answer to the research questions, but rather 

listed different elements of the studied case without any grouping. 

Consequently, the categorization was decided to be studied more deeply, in order to be 

able to answer the empirical research questions.  Since the previous sub-categories 

were overarching in the previous categorization, the categorization was decided to be 

done again, now studying the sub-categories in a more detailed way. Now, the 

categorization led to more meaningful results, as three main categories and nine sub-

categories could be identified. By this new categorization, it is also possible to answer 

the empirical research questions. The result of this new (and final) categorization is 

presented in Table 5 below. The empirical findings are described in detail in the next 

chapter (Chapter 7).   

 

Table 5 The categorizing of the empirical findings 

Substance support Context support Structural support 

Different viewpoints 
Insignificance of physical 

place  
Anonymity and focusing on 

subject  

Collaboration and 
exchanging ideas  

Activity and atmosphere Textual form  

Common vision and shared 
understanding  

Real-time dimension and 
fast-pace working  

  
Workshop structure and 

assignments  
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7. Empirical findings 

The empirical analysis aimed at discovering findings from the data that would help 

answer the empirical research questions. This chapter details the results of the 

empirical analysis described in Chapter 6. 

The empirical findings were divided into three main categories: substance support, 

context support, and structural support for knowledge co-creation in distributed, 

mixed mode communication settings. Each main category was further divided into 2-4 

sub-categories. The identified categories are described in more detail in the following 

sub-chapters. 

7.1. Substance support 

This category includes the elements that are regarded to support the collaboration and 

communication substance in the studied workshop. As sub-categories, different 

viewpoints, collaboration and exchanging ideas, and common vision and shared 

understanding were identified.  Next, each of them is described in detail.  

Different viewpoints   

According to the interviewees, the possibility to share one’s own opinion and also listen 

to the others’ views motivated them during the workshop. The possibility to work with 

the diverse group of participants was seen to be an important factor in the workshop. 

The interviewees expressed that by using computer-mediated communication, they felt 

that all the participants could share their ideas and thoughts and also comment them 

equally.   

“This really connects people from different places for a common cause, and 

we were able to discuss and exchange ideas, regardless of the location. 

“(B2) 

“The day was constructed in such a way, and the communication modes 

also, that all the participants were able to take part in equal way.” (A2) 
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According to the interviewees, interactivity between different stakeholders was a clear 

advantage of the workshop, and mixed mode communication enabled the sharing of the 

different views between the stakeholders. Computer-mediated communication was 

seen to create interaction between different participants. 

 “This working mode and the tool also encouraged multi-professionalism 

and exchanging of views.” (A1) 

 “There was a lot of interaction with the participants despite of the different 

locations, and the comments were shared also via voting. “ (A2) 

“Precisely, interaction between the different stakeholders was certainly an 

important target to the day.” (A2) 

Additionally, the contents of the messages revealed the participants' diversity, and gave 

new viewpoints. The interviewees said that the workshop opened their eyes to see the 

diversity of the subject and that they learned new things during the workshop day.  

“In particular, I noticed that [in the other locations] there were also 

participants with different backgrounds than in my own team. “ (A2) 

 “There were such things, that you started to think about them; you 

understood that you haven’t thought this from that point of view before.” 

(C1) 

“The significance and the wide scope of the theme... yes it indeed 

brightened my views and I got civilized during the day.” (A2) 

“The same issues were discussed [in face-to-face teams], and maybe some 

things that I did not think at all were then shared [via computer-mediated 

communication] and someone else then wrote them, then I was able to 

utilize those things in my own thinking, and take them into account.” (B3) 

With the use of the ICT tool, it was possible to make different perspectives and opinions 

concretely visible for everyone, since they were written into the tool and then projected 

to the screens. 
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“It was concretely visible in the stream that people were out there, that 

people worked and brought up their own ideas there.” (A1) 

The large amount of the participants in the workshop resulted in a large quantity of 

ideas; the amount of presented ideas was extensive. The shared ideas and insights of 

others also supported one’s own work. Additionally, the wide spectrum of ideas and 

thoughts presented through computer-mediated communication also brought the 

feeling of the others’ presence. 

 “If we had just discussed with each other [in face-to-face team], then 

perhaps there would not have been generated so many ideas, so in that 

way it was a good that even that there were not so many persons in one’s 

own team, they got also comments from other teams.” (A3) 

 “Above all, what touched me were these really, really good ideas that came 

from elsewhere, and they support our own thinking; this was kind of the 

ideal thing.” (B4) 

“The shared opinions did increase the awareness of the others’ presence.”  

(C1) 

The participants experienced that they were able to submit their opinions both in face-

to-face discussions and in computer-mediated communication. However, some of the 

interviewees mentioned that in face-to-face communication the most powerful people 

took a lead of the discussion, and hence all the participants may not have felt to be 

equal. Also, in face-to-face communication some ideas (especially critical ones) were 

pruned; hence, they were necessarily not shared via the tool.  In one team the 

discussion actually even got locked into a conflict, since for some participants it was 

hard to give up their own interests. Additionally, in the face-to-face communication 

natural leadership occurred. 

“I know that in one team there was this powerful person who had just 

repeated the same thing again and again, and it disturbed the working of 

this team.” (B1) 

“Then when we were working with our own team, I mean communicating 

face-to-face, there, of course, roles were more effective and visible, and 

some [participants] were more talkative.” (B2) 
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Even though the discussion in some face-to-face teams may have locked, computer-

mediated communication continued, and in computer-mediated communication the 

participants were feeling equal.  

“Especially during the computer-mediated working, I think we were all 

equal, everyone was tapping, so all were really actively participating into 

the discussion.” (B2) 

Collaboration and exchanging ideas  

According to the interviewees, the combination of face-to-face and computer-mediated 

communication enabled collaboration and exchanging ideas with all the participants as 

a one big group. Despite the different locations and points of view, the participants 

were working together on the common issue. Via the ICT tool, the ideas and thoughts 

were shared, further processed, and even criticism of them was given. The participants 

were feeling sense of community, and the ideas of different teams merged. All the 

stakeholders were working in cooperation on equal basis. 

 “Of course it was more focused on your own team, but since there were 

these votes and everything, that was how the other groups were also taking 

part [in collaboration], and then they become sort of interaction partners.” 

(A3) 

Also the lack of a video connection between the participants was considered to help to 

focus on relevant assignment and the subject, not on persons or feelings. In the 

workshop, the participants were collaborating without having visual and audio contact, 

but still, they felt that they worked together. 

In some face-to-face teams, the criticism was actually considered to be really low. This 

may have contributed to building trust. The face-to-face working mode supported 

sociability and the construction of atmosphere; this also assisted in creating trust. 

“There was good dynamics, but sure in face-to-face communication it 

probably was possible to differentiate different personalities and 

temperaments in the way; some team members were more active and 

some were listening more carefully, but I think that anyway there was this 

trusting atmosphere and the titles and others were forgotten.” (B1) 
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“[In my team] it was more just cheering, so not any takedowns.” (B5) 

 “If there would have been just this computer-mediated working, it would 

not have been as social or as supportive as it was now.” (B4) 

According to some of the interviewees, the interaction with the other teams was 

experienced to be a little thin; the interaction in one’s own table was clearly 

highlighted. Especially the grouping processes were clearly taking place in the face-to-

face teams. 

“I was aware that they were there, but the interaction was, however, maybe 

a little thin.” (A2) 

 “I think the discussion got always started in own team.” (A3) 

“After all, it is, of course, different to interact face-to-face than via 

computers, of course, since there are no facial expressions and other things 

like that.” (B1) 

Common vision and shared understanding 

According to the interviewees, voting with the ICT tool assisted to highlight the most 

important ideas and views. Through voting, the common decisions were made 

democratically, and attention was raised to the things that were commonly regarded as 

most important. The use of the ICT tool also enforced teams to select the ideas they 

wanted to share. Thus, the tool acted as "an idea filter" for convergence, and helper the 

common vision of the school campus to emerge.  

“Of course, there may have been some opinions, that at first were kind of 

lost; however, then with the voting they could arise and got attention again; 

without this those opinions might have completely been unnoticed, at least 

by myself.” (B1)  

“Our ideas were not just left to ourselves, but they were also shared with 

others. And then they also got votes from others!” (B5) 



III  EMPIRICAL STUDY 

62 

 

“Yes I think that the given votes were pretty indicating, I mean that people 

didn’t vote only the ideas of their own team, but rather the most important 

ideas and views arose there.” (B1) 

The discussion and co-creation started in the participants’ own face-to-face teams. 

However, the face-to-face teams got ideas and conversation topics via computer-

mediated communication, and likewise also the team discussions and ideas were 

shared via the ICT tool. Thus, there was an exchange of ideas, and the interviewees told 

that their own points of view were expanding. 

“The outputs from the other participants deepened my own thinking, and 

then I got to know these other points of view and took them into in my own 

working also.” (A1) 

“Through the tasks or what we wrote into the tool, that must have brought 

something to others as well and there was definitely the exchange of ideas.” 

(B5) 

Consequently, this working mode contributed to creating new knowledge, even though 

at first in the face-to-face working mode your own idea may have seemed to be the 

most important. In the collaboration, the thoughts merged; the participants we creating 

new, common knowledge. 

 “Your own ideas seemed to be so terribly important and so good and fine, 

and then they were shared via the tool, with the other ideas, so then it kind 

of expanded the way of seeing your own work.” (B4) 

 “From every table, from every location, there came thoughts, and then they 

kind of combined.” (B4) 

7.2. Context support 

In this category, the elements supporting the contextual dimension of co-creation are 

presented. This category includes two sub-categories: insignificance of physical place, 

and activity and atmosphere. These two elements seem to focus on creating and 

developing a context and conditions where co-creation can take place.   
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Insignificance of physical place  

According to the interviewees, the distance lost its significance when all the 

participants were actively collaborating through the ICT tool; the interviewees said that 

this was actually astonishing. Concentration was intense and focused.  

“I did not actually think about the space at all.” (A1) 

“Since the instructions were so clear and everyone did know what to do 

and what happened next, the space did not really have so much meaning.” 

(A1) 

“I was somehow so in it, and focused, that I did not even notice what was 

happening around me.” (B2) 

The use of computer-mediated communication was contributing to the creation of the 

focused atmosphere. Even the teams in the same physical location did not pay attention 

to each other; the working mode captured attention. The interviewees said that actually 

the texts were reminding of the presence of others. 

“I do remember this feeling of working together.” (B3) 

The work was expanding from the face-to-face teams to the larger entity; the 

participants did feel that they worked with all the participants despite their locations. 

Via computer-mediated communication, the collaboration took place in a virtual space. 

Here, the visual observation was important. 

“I did not even hear other’s speeches, not other teams or participants, and 

there was no even time to listen. It was just what you observed with your 

eyes.”(C2) 

The outcome of the computer-mediated collaboration took shape on the screens. The 

texts focused the collaboration and knowledge co-creation between the participants, 

thus expanding co-creation over the boundaries of the face-to-face teams. 

“Actually already while working, you could in a way see how the outcome 

took shape there, as the ideas became visible for everyone on the screen.” 

(A3) 
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Also the fast pace and real-time working was considered to affect the fact that the 

significance of the physical place was disappearing. Since the collaboration was so 

active, the significance of the distance was expressed to be irrelevant. The quantity of 

the texts and the fast tempo also stimulated and helped to come up with more ideas, as 

well as brought a sense of the other's presence.  

“In this same room, we had three teams, but I do not believe that the teams 

were disturbed of the other teams, I did not notice that there would have 

been nothing like that, for example there were no discussion between the 

teams [in the room].” (A1) 

“I found that we concentrated so strictly, that other teams [in the same 

location] were kind of fully disappearing, or I mean the presence of other 

teams in the physical space.” (B1) 

“It was so active by everyone, so the distance kind of lost its’ significance.” 

(B1) 

According to the interviewees, the fact that the interviewees did not have to be in the 

same place, but still they were able fully work together, was astounding. The use of the 

ICT tool and computer-mediated communication helped to overcome the geographical 

constraints. The shared place for knowledge co-creation was created mentally through 

focusing and concentration.  

“Yeah it really felt like we were working as a big unity, not only as our own 

team.” (C2) 

”Via the tool became this feeling of community, that here we are thinking 

these things together, so really good feeling it was.” (C1) 

 “I was somehow amazed the level of concentration, for example the people 

in the same place, we did not have anything physical connection to them, it 

was really strange.” (A1) 

On the other hand, some of the participants felt that other participants were clearly 

further away, even "in another space".  
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“They were further away; they were very far in kind of another space than I 

was.” (C1)   

Activity and atmosphere 

The interviewees told that the atmosphere was positive and the participants felt 

openness for the working method. Eagerness was catchy, and it motivated the 

participants; composing and positive atmosphere encouraged the participants to 

produce more ideas, both via face-to-face and computer-mediated communication. The 

fast-paced work kept the participants focused on the subject and the rapid rhythm of 

the working may have contributed to using creativity. 

“I was really pleased with the fact that there was so lively discussion and 

exchange of ideas and commenting on each other, and in a good spirit, it 

was really positive that we were able to this kind constructive cooperation, 

collaborative planning.” (B2) 

“I was one of the others, it was so active, the participation in it... Yes, it 

probably created that kind of overall activity.” (A1) 

“Since there was this fast pace in working, and such intensity throughout 

the workshop, some way I found that hurry did not limit but rather, at least 

with me, it so happened that me and my work pair, creativity bubbled in 

our work. So, the lack of time did produce quick ideas, so happened in it.” 

(A2) 

7.3. Structural support 

The third category of the empirical findings is related to the structural dimension of the 

workshop settings. The different features of the used ICT tool influence most elements 

of this category. The identified sub-categories are anonymity and focusing on the 

subject, textual form, the real-time dimension and fast working pace, and the workshop 

structure and assignments. Next, these findings are described in more detail.  
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Anonymity and focusing on subject  

According to the interviewees, the anonymity was considered to give freedom to write 

things into the tool. Additionally, anonymity helped to bring all the voices to be heard.  

Due to anonymity the participants did not know who was behind certain texts. The 

discussion was positive and factual, even though the planning of the forthcoming 

campus had previously raised disagreements among the stakeholders. Anonymity was 

also concerned to help to work without anticipated expectations. The collaboration 

reached the relevant issues, and the different aspects of the theme were concerned in 

relatively neutral way. Via the ICT tool, the ideas and matters were present and the 

interaction was conducted between the matters, not between persons. 

“So the focus was very much on the subject, in the sense that the working 

was reaching the level where the subject was elaborated.” (A3) 

The anonymity was seen to be very functional especially for the idea generation phase 

of the workshop: presented by anonymous persons, things and ideas were not 

personified. The text mediated the content, and thus the focus of the attention was on 

the substance - the tool focused the attention to the issue.  Hence, the presented ideas 

and opinions become more important, not the persons who wrote them.  

“Of course, the form of texts... Sure, you never knew which each team was 

and who are there, so you did not with whom you work with, and then 

there were the things and issues that were discussing with each other, not 

individuals.” (B3) 

Communication and ideation via written text (i.e. the use of the ICT tool) was neutral 

and moderate. Also due to the anonymity, emotional charges seemed to disappear. 

Working as an anonymous person gave freedom; the ideas were not personified, and 

this assisted to create open-mindedness. The participants represented different 

stakeholders, but the anonymity enabled them to be equal. 

“Cause it's gonna be there anonymously, it gives a certain amount of 

freedom to put ideas there. If there would be the name in sight, so that you 

could see that this is the person who puts this comment here, then I would 

probably be like `how I put it there in this way, that was silly, surely 
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nobody understands what I meant´ so maybe then I would have locked up 

more.” (A1) 

Textual form  

Due the features of the ICT tool, computer-mediated communication was text-based. 

According to the interviewees, this resulted in focusing on content, and the compact 

textual format was regarded to be facilitating the re-development of the presented 

ideas. Additionally, the short text-form made it easy to react and respond to presented 

ideas. 

“Of course, the form of expression necessarily was written expression. But I 

think that it was a good thing, even though we were in different locations, I 

mean work teams were, but we could still have discussions and indeed 

in real-time, and the work and discussions were so intense, so that they did 

not lock up or pause, so it was not that one needed to yawn or wait 

around.” (B1) 

“In my view, the interaction, it came practically via these texts.” (B3) 

The text form of computer-mediated communication was considered to be convenient: 

the form was described to be illustrative and helping to focus on essential. All the 

participants were able to follow the stream of texts and write and share their own 

opinions. The reading of the texts focused attention, and the stream of texts fed 

discussions. According to the interviewees the short and succinct form of texts was 

regarded as very suitable for this kind of working. The text form also enabled the 

documentation of the conversations. 

“It was illustrative; since the ideas were on text-form, it was easier to focus 

on essential.” (A3) 

“Certainly this tool does favor ideas presented in a relatively brief form and 

they were straight to the point, so then there were not so much extras or 

pointless fillers. “ (A3) 

Some things, however, remained unshared since everything was not written to the tool. 

On the other hand, the interviewees considered this kind of pruning as a good thing. 

The textual form forced to crystallize ideas already while writing.  
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“Those messages didn’t make their way up to ICT tool; they were knocked 

out already in the early stage. I think it was pretty good, the 

conversation, even if it was like this.” (A3) 

Real-time dimension and fast-pace working 

As the interviewees reported, the real-time dimension of the work was considered to 

be good: the participants were able to utilize the ideas from each other immediately.    

“We were able to discuss and, indeed, in real-time and also so fast-paced.” 

(B2) 

The use of the ICT tool created a sense of interaction with the others; the participants 

had the feeling that there were real people in the teams discussing together via 

computer-mediated communication. Additionally, the rhythm of the texts brought the 

distant participants into intensive interaction, texts appearing constantly to the screens 

to be read, commented, and added on.  

“But really there came so much text constantly to the screens to read and 

we also commented on it and also put own additions there so sure, that 

brought these other participants into it too.” (A3) 

“I followed it actively, and since it was indeed possible in real-time, I really 

read the comments at the same time.” (B1)  

Workshop structure and assignments  

According to the interviewees, also the assignments were relevant for creating 

interaction: for example the phase of validating ideas encouraged the participants to 

think critically, not only generate ideas. Thus, the assignments as well as the facilitation 

tuned the working.  

“It was a good form of work that the participants were confronted and 

asked to give answers." (A1) 

“The assignments organizers had for the participants, and the questions 

and statements, and other things that were in the program of the 

workshop, they were really well designed and it was just perfect.” (B2) 



III  EMPIRICAL STUDY 

69 

 

The structure and the assignments of the workshop affected the motivation and 

concentration of the participants, and hence also to knowledge co-creation; the changes 

between face-to-face and computer-mediated communication were considered to be 

stimulating. 

“Such discussion does not actually occur otherwise, so it needs something 

like this that someone kind of external convenes and gives the topics and 

subjects to be discussed.” (A1) 

For starting the collaborative campus project, the structure and assignments of the 

workshop were suitable. However, in future the phases of the project, the collaboration 

should be structured to fit the demands of the every situation. 

“I feel that there was really this ground created, that now we can continue 

with working and ideation, and also continue with criticism.” (A2) 

“But if the aim is to get further-developed thoughts and ideas, then maybe 

some preparations also by participants would have been needed.” (A1) 

7.4. Summary 

The empirical findings of the study indicate that when using a mixed mode 

communication setting in the co-creation event, i.e. the studied workshop, three 

different kinds of support for knowledge co-creation can be achieved: substance 

support, context support, and structural support. For understanding the phenomenon 

better, and to be able to answer the research questions, the empirical findings need to 

be interpreted and reflected against the theoretical background of this thesis. 

Therefore, the next chapter discusses the findings of the theoretical literature review 

and the empirical study together.   
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IV CONCLUSIONS 

The previous sections of this thesis presented the tentative theoretical framework and 

the empirical study of the thesis. This section of the thesis discusses the results of the 

empirical study in the light of the theoretical synthesis, and answers the empirical 

research questions. Consequently, the tentative theoretical framework is updated on 

the basis of the empirical findings, and the refined framework is presented as the 

solution to the research problem. Finally, the evaluation and the implications of the 

study are discussed, and topics for future research are addressed. 

8. Discussion 

In this chapter, the answers to the empirical research questions are presented and the 

relationship between the findings of the empirical study and the tentative theoretical 

framework is discussed. 

8.1. Answers to the empirical research questions 

Here, the summary of the empirical results is presented, combining the results with the 

reviewed theories, in order to answer the empirical research questions.  

Following empirical research questions were formed at the end of the theoretical 

section: 

RQ4: How does a mixed mode communication setting support knowledge 

co-creation? 

RQ5: How is knowledge co-created in mixed mode communication 

settings? 

These questions guided the empirical study in order to get necessary results for 

complementing the theoretical findings and being able to answer the research problem. 

Next, these empirical research questions are considered individually. 
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RQ4: How does a mixed mode communication setting support knowledge co-

creation? 

In the theoretical literature review, some supporting elements for knowledge co-

creation were listed. Then in the theoretical synthesis, these elements were reflected in 

the view of face-to-face and computer-mediated communication, in order to 

understand how mixed mode communication supports knowledge co-creation. After 

the creation of the tentative framework, the phenomenon was studied in practice. In 

the empirical study, three main support categories were identified: substance support, 

context support, and structural support. Next, the identified categories are discussed 

more detail and interpreted with the help of the presented theories, in order to 

understand how they really support knowledge co-creation. This is done by going 

through the empirical categories and findings and describing how the previously listed 

theoretical supporting elements are emerging in these categories.    

Substance support 

In the empirical analysis, substance support was identified as a category supporting the 

essence of communication and collaboration. Here, the empirical findings indicate that 

a mixed mode communication setting can actually support the substance of knowledge 

co-creation by enhancing the collaborative processes occurring in knowledge co-

creation. This is done by enabling the inclusion of different viewpoints, enhancing 

collaboration and exchange of the ideas, and promoting the creation of common vision 

and shared understanding. 

As the interviewees reported, the possibility to share different viewpoints motivated 

them and the interactivity between different stakeholders was a clear advantage of the 

workshop. This also contributed to the participants’ intention to collaborate. As Nonaka 

and Takeuchi (1995) have written, the intention is important in knowledge creation, 

since it is a source of collective commitment. In the studied workshop, the participants 

were keen to participate in the joint planning of the campus, since the project was 

really important to them. As in this case, also in networked organizations in general the 

involvement of different viewpoints can be rather important for the success of the 

project (Rasmussen, 2003).  
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In the workshop, autonomy facilitated the emergence different viewpoints (Nonaka & 

Takeuchi, 1995). During the workshop, some teams faced problems in face-to-face 

discussion, where differences between persons and temperaments occurred - as one 

interviewee described: “in one team there was this powerful person who had just 

repeated the same thing again and again, and it disturbed the working of this team”. 

However, the interviewees said that these problems were not conveyed into computer-

mediated communication. Hence, it can be said, that team autonomy was important in 

relation to face-to-face communication: in face-to-face interaction, the teams faced 

problems and had to solve them by themselves.   

As Salisbury (2001) has shown, a large group size can cause problems in knowledge co-

creation. In the studied workshop, the amount of the participants was rather high (n = 

45), but the used ICT tool enabled the different participants of the network to 

collaborate, despite the challenges of the networked settings.  Consequently, in the 

studied workshop, the diversity was rather high: “In particular, I noticed that [in the 

other locations] there were also participants with different backgrounds than in my own 

team“, as one interviewee said. Since the participants shared their ideas via computer-

mediated communication, the amount of the participants was able to be rather high, 

and the number of different viewpoints presented in the workshop was significant.  

Both Salisbury (2001) and Nonaka & Takeuchi (1995) have highlighted that knowledge 

creation demands redundancy, i.e. overlapping of information, activities, and 

operations. Regarding redundancy, collaboration and exchanging ideas in the 

workshop were important. In computer-mediated communication, the exchanging of 

ideas was fast and enabled the sharing of numerous ideas: “If we had just discussed with 

each other [in face-to-face team], then perhaps there would not have been generated so 

many ideas”, one interviewee reported. In face-to-face communication, collaboration 

and exchanging ideas helped the participants also to crystallize redundant knowledge.  

Hong (2012) has written that in knowledge co-creation ideas are shared across time 

and space. In the studied workshop, this happened literally: with computer-mediated 

communication, the ideas were shared with others over the physical boundaries. This 

result collaborates earlier studies which have indicated that ICT can take away many 

different kinds of barriers, such as space, time, and communication barriers (see e.g. 

Hendriks, 1999; Zhang, 2005). In the workshop, a common vision of the school 

campus was emerging: “-- people didn’t vote only the ideas of their own team, but rather 
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the most important ideas and views arose there”, as one interviewee reported. This 

finding indicates that collectivity was increasing in the workshop (Jakubik, 2011). 

Specifically the voting feature of the ICT tool assisted to create common vision and 

shared understanding and hence also collectivity, since it helped to raise attention to 

the things that were commonly regarded as most important: “Of course, there may have 

been some opinions, that at first were kind of lost; however, then with the voting they 

could arise and got attention again; without this those opinions might have completely 

been unnoticed”, said one of the interviewees. 

Nejatian et al. (2013) wrote that collaborative interactions demand trust and openness, 

and also possibilities to create common understanding (Nejatian et al., 2013). 

According to the interviewees, in the workshop the creation of trust happened in face-

to-face interaction: “If there would have been just this computer-mediated working, it 

would not have been as social or as supportive as it was now”. Thus, the face-to-face 

collaboration was highly important for the success of knowledge co-creation in the 

mixed mode communication setting. 

Context support 

In the empirical analysis, two contextual support factors were found to promote 

knowledge co-creation. The specific contextual support factors were the activity and 

atmosphere of the workshop and the insignificance of physical place. These factors 

enhance the creation of ba (Nonaka & Takeuchi, 1995).   

As the empirical findings indicate, the feeling of collaboration engaged the participants. 

The activity and atmosphere of the workshop as a whole were regarded to be keen 

and intensive, directing participants’ attention, but also motivating them to collaborate 

– as one of the interviewees said, “Yeah it really felt like we were working as a big unity, 

not only as our own team”. The activity and atmosphere supported participants’ 

intention (Nonaka & Takeuchi, 1995) to co-create knowledge. 

According to the empirical findings, the physical place lost its significance in the 

workshop and the participants were able to work together across space: one 

interviewee said that “I did not actually think about the space at all” and another 

described that “the distance kind of lost its’ significance”. The ba, a place and context for 

knowledge co-creation (see e.g. Nonaka et al., 2000), was strongly emerging in the 
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studied workshop. As Nonaka & Takeuchi (1995) has indicated, the key of ba is 

interaction, and for this people with different fields should be connected together. As 

the use of the ICT tool helped to overcome geographical constraints, it also expanded 

the emergence of ba over the physical boundaries. Additionally, through the active and 

keen atmosphere, the participants had the feeling of collaboration, and thus these 

factors assisted in creating the shared place for knowledge co-creation.  In the studied 

workshop, the work was expanding from the face-to-face teams to the larger group, 

including all the participants, and the ba was not limited to physical place: according to 

one interviewee, “via the tool became this feeling of community, that here we are 

thinking these things together”. 

Nonaka et al. (2000) have classified different kinds of ba’s. Also in the studied 

workshop, many kinds of ba’s can be detected. The originating ba, where socialization 

supports the creation of new tacit knowledge from existing tacit knowledge, (Nonaka et 

al., 2000) was occurring in the face-to-face teams. In the face-to-face interactions, also 

the dialoguing ba (Nonaka et al., 2000) emerged, since the collective interactions 

assisted the participants to share tacit knowledge. By the use of the ICT tool, the 

systemizing ba (Nonaka et al., 2000) was created, as the combination of knowledge was 

conducted. Also, the exercising ba (Nonaka et al., 2000) emerged, since the participants 

got new explicit knowledge through computer-mediated communication and 

internalized it into their own tacit knowledge: as one interviewee said: “the outputs 

from the other participants deepened my own thinking”. These results support the 

previous research by Nonaka et al. (2000), but also extend it through empirical 

evidence from a mixed mode communication setting. The combination of the 

communication modes during the knowledge co-creation workshop strengthened the 

emergence of ba by providing a setting for where the four different kinds of ba’s could 

form. The summary of ba’s that occurred during the workshop is presented Figure 14. 
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Figure 14 Occurring ba’s in the studied case 

 

Structural support 

The third category of the empirical findings indicates that mixed mode communication 

can also offer structural support for knowledge co-creation. The anonymity and 

focusing on the subject, textual form, the real-time dimension and fast working pace, 

and the workshop structure and assignments are all factors that contributed to 

knowledge co-creation in the studied setting. What is notable here is that many of these 

factors are linked with the features of the used ICT tool. 

The fast-pace working and real-time dimension kept the participants focused and 

demanded active involvement. This also contributed to participants’ intention (Nonaka 

& Takeuchi, 1995) to collaborate. One interviewee described that “I followed it actively, 

and since it was indeed possible in real-time, I really read the comments at the same 

time”. 

In the studied workshop, the redundancy of information and knowledge (Nonaka & 

Takeuchi, 1995; Salisbury, 2001) was strengthened with the use of the ICT tool – it 

enabled to share a large amount of ideas and comments between all the participants, 

and the shares ideas and comments were also partly overlapping.  Due to the use of the 

ICT tool, the quantity of shared ideas was significantly greater than the mere face-to-

face working mode could have enabled. This finding supports the results of several 

studies about ICT assisting knowledge sharing (see e.g. Nejatian et al., 2013; Hendriks, 

1999; Nooshinfard & Nemati-Anaraki, 2014).  The larger amount of shared ideas and 

comments also increased the overlap of shared knowledge. Thus, the redundancy of 
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information was highly larger than it could be when working only in face-to-face mode. 

Here, the ICT tool increased especially the amount of shared knowledge due to the 

textual form of communication. 

In order to obtain high requisite variety in the workshop, the structural support 

(especially the features of ICT tool, e.g. textual form) was in major role. The ideas of 

the different stakeholders were shared among the whole group across the seven teams. 

These also affected the diversity of knowledge (Nonaka & Takeuchi, 1995), since the 

large amount of the participants all working together resulted in huge amount of 

presented ideas. According to the interviewees, the continuous text stream also 

brought a sense of working together: “-- really there came so much text constantly to the 

screens to read and we also commented on it and also put own additions there, so sure, 

that brought these other participants into it too”. The stream was also actively 

monitored by the participants, and the voting feature of the ICT tool ensured them also 

to be equal in decision making.  

According to the empirical findings of the study, the textual form in knowledge sharing 

was regarded to be suitable: “the form of expression necessarily was written expression. 

But I think that it was a good thing”, one interviewee described. The textual form forced 

the participants to share their knowledge in explicit form (“it was illustrative; the ideas 

were on text-form”), and here the externalization phase of Nonaka’s (1994) SECI model 

was taking place. As Robertson et al. (2001) have pointed out, rather lean 

characteristics of the ICT tools, such as texts, can help to articulate complex knowledge, 

and consequently support knowledge co-creation. Simultaneously, the used text form 

enabled the direct documentation of the conversations, which is also one of the main 

advantages of ICT mentioned by Salisbury (2001).  

As Davenport and Prusak (2000) have shown, information and knowledge are often 

judged on the basis of who gives them. The anonymity, which was enabled by the ICT 

tool in the workshop, facilitated the participants to avoid this kind of judgments. As the 

participants were able to share their knowledge anonymously, they felt increased 

freedom to share knowledge and the status differences disappeared: “Because 

it's gonna be there anonymously, it gives a certain amount of freedom to put ideas there” 

said one of the interviewees. Hence, the knowledge was not a source of power (Jakubik, 

2011) anymore. This also affected the motivation to share knowledge, and thus 

contributed to knowledge creation as well. These findings confirm the results of Hinds 
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and Pfeffer (2003) which indicate that freedom to share and create knowledge can be 

supported by decreasing status hierarchies. Additionally, these findings reinforce the 

results of Bordia et al. (2006) which show that evaluation apprehension can be reduced 

by using anonymity.  

In knowledge creation, the given feedback should concern issues and ideas, not persons 

(Chen & Edgington, 2005). In the workshop, the ideas shared via the ICT tool were 

given anonymously, and then voted upon. Hence, the feedback was given as comments 

and votes, and since the participants did not know who was behind the ideas, the 

feedback was directed purely on issues: “you did not with whom you work with, and then 

there were the things and issues that were discussing with each other, not individuals”.  

Additionally, the feedback should concern only one idea at a time, not the whole 

discussion. Also this was possible due to the voting procedure. Here, the use of the ICT 

tool enabled to ensure effective feedback. This is rather important, since poor feedback 

may affect the desire to share knowledge.  

According to the empirical findings, the anonymity of the computer-mediated 

communication was a major structural factor supporting the collaboration, especially in 

this kind of workshop where ideation was on focus. The anonymity assisted the 

participants to focus on the ideas that were not personified: “So the focus was very much 

on the subject, in the sense that the working was reaching the level where the subject was 

elaborated”, one interviewee described. Hence, different stakeholders with different 

views were able to work together without anticipated expectations about conflicts of 

interests. In the workshop, the common vision was created through voting, and the 

anonymity in the ICT tool assisted the openness to share knowledge. However, as it was 

found in the interviews, face-to-face communication was still needed for creating trust. 

Hence, it can be said, that the combination of face-to-face and computer-mediated 

communication contributed also to trust and commitment in knowledge creation.  

Nejatian et al. (2013) have also written about technology enablers in knowledge 

creation. Here, it is rather obvious to say that the use of the ICT tool contributed to 

these factors in the studied workshop. By using the tool, the participants could be 

connected to work together, and the tool supported knowledge transfer and 

collaboration. The real-time feature of the tool enabled the participants to utilize the 

ideas from other immediately, and it actually created also sense of others’ presence. 
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Additionally, the anonymity helped the participants to focus on subject, which also 

strengthens the previous research results (see e.g. Lamerichs & Molder, 2003). 

Additionally, the empirical findings indicate, that while generating ideas, the fast 

tempo and the feel of urgency may support knowledge co-creation. Here, the speed of 

brainstorming contributed to creativity and eased the participants to overcome 

boundaries, thus increasing collaboration as well: “Since there was this fast pace in 

working, and such intensity throughout the workshop, some way I found that hurry did 

not limit but rather, at least with me, it so happened that me and my work pair, creativity 

bubbled in our work.” This finding has not been identified in the previous literature, but 

according to this study, it seemed to give structural support for knowledge co-creation 

in the studied mixed mode communication setting. This result should be given further 

attention also in future research.  

Based on the empirical findings, the workshop structure and the assignments also 

gave structural support for knowledge co-creation in a mixed mode communication 

setting. One interviewee said that: “Such discussion does not actually occur otherwise, so 

it needs something like -- the topics and subjects to be discussed.” The given assignments 

connected the participants to work with the same subject. Also the structure of the 

workshop supported the collaboration: “The day was constructed in such a way, and the 

communication modes also, that all the participants were able to take part in equal way”, 

described one of the interviewees. The importance of workshop structure and the 

assignments has not been indicated in the previous research. Also, the important 

feature for successful knowledge co-creation seems to be the pre-planned 

communication process during the workshop: how face-to-face and computer-

mediated communication are combined in the workshop over time. This result offers 

new insights for understanding the support mechanisms of knowledge co-creation 

settings.  

The findings of the analysis demonstrate that in the studied mixed mode 

communication, both the social and technical elements of the settings contributed to 

knowledge co-creation. The usage of this kind of setting enlarged the diverse of 

different views and ideas, encouraged self-expression due to anonymity, and helped to 

maintain the task-orientation. It also enabled the participants from several locations to 

work together via computer-mediated communication, but simultaneously maintained 

the advantages of face-to-face communication.  
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In conclusion, the results of this study indicate that mixed mode communication 

settings actually contribute to knowledge co-creation by offering substance, context, 

and structural support. These three support categories also involve every one of the 

supporting elements identified in the theoretical literature review. The context support 

is focused on enhancing the creation of ba, a context for knowledge co-creation. The 

substance support offers support for the content of collaboration, whereas the 

structural support focuses on the structural dimension of the workshop settings, and is 

thus closely related to the features of the used ICT tool as well as the workshop 

preparations. Together these three dimensions facilitate knowledge co-creation in 

several ways, and consequently, it can be said that mixed mode communication settings 

seems to contribute to knowledge co-creation positively due to social, technical and 

facilitation aspects. 

In the studied empirical data, no clear division between face-to-face and computer-

mediated communication was made, due to the level of the interview themes; in the 

thematic questions, the interviewees were not asked to specify these two 

communication modes, but rather the questions focused on the used ICT tool and 

computer-mediated communication. Nonetheless, the findings indicate that in 

knowledge co-creation, this division may not even be important. Actually face-to-

face and computer-mediated communication modes seemed to be complementary, 

not substitutes. Also, the results of three support categories indicate this, since the 

categories affect some of the same elements that have been identified to support 

knowledge co-creation: for example, intention has been supported by all the three 

categories, and both substance support and structural support affect requisite variety, 

redundancy, feedback, and trust. Thus, a mixed mode communication setting supports 

knowledge co-creation in several ways.  

Next, the second empirical research question is answered. 

RQ5: How is knowledge co-created in mixed mode communication settings?  

According to the interviewees, the face-to-face working mode enabled social 

interaction, and thus it did not matter than in the ICT tool, the ideas were more present, 

not the persons. According to the empirical findings, knowledge co-creation started in 

the face-to-face teams: as one interviewee said, “the discussion got always started in own 

team”. On the basis of these findings, the socialization phase of knowledge co-creation 
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starts with face-to-face communication. This finding supports the Nonaka’s et al. 

(1996) claim that in the socialization phase of knowledge co-creation, ICT may not be 

suitable to use, since the socialization demands human interactions and presence.  

According to previous studies, the role of ICT in combination phase of knowledge co-

creation has been rather obvious: the ICT tools can assist in combining explicit 

knowledge and also enhance the efficiency of these processes easily (Eng, 2004). This 

was also visible in the studied workshop, since the sharing of participants’ knowledge 

was easy via the ICT tool and the tool acted as a knowledge base (Davenport & Prusak, 

2000) during the workshop. 

In addition to this, the empirical findings of the studied workshop present that ideas 

and comments leaked to face-to-face communication via the ICT tool and computer-

mediated communication: “-- some things that I did not think at all were then shared [via 

computer-mediated communication] and someone else then wrote them, then I was able 

to utilize those things”, described one of the interviewees. Additionally, the interviewees 

said that they got new ideas also into their own thinking. Also, as one interviewee 

reported: “-- what we wrote into the tool, that must have brought something to others as 

well and there was definitely the exchange of ideas”; in the workshop, the ICT tool 

mediated the knowledge between the participants (Nejatian et al., 2013), and acted as a 

source of new knowledge (Davenport & Prusak, 2000). Hence, it is possible to say that 

the ICT tool and computer-mediated communication had role in externalization and 

internalization phases of knowledge co-creation (Nonaka et al., 1996; Wagner et al., 

2014).  

According to Nonaka (1994) the conversions between tacit and explicit knowledge are 

particularly important in knowledge co-creation. Indeed, these conversions are taking 

place in internalization and externalization phases. (Nonaka, 1994) Hence, it can be 

claimed that actually the use of ICT tools and computer-mediated communication may 

have an important role in enhancing the knowledge spiral, since in the studied 

workshop they seemed to have a prominent role in these two knowledge co-creation 

phases. This also strengthens the results of previous studies, carried out by Wagner et 

al. (2014) and Zhang (2005).  

In Figure 15, knowledge co-creation in mixed mode communication settings is 

visualized with the help of SECI model (Nonaka & Takeuchi, 1995).  
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Figure 15 Mixed mode communication and the SECI model 

 

Boundaries and boundary objects 

In knowledge co-creation, boundary objects can be used as an assist in collaboration 

(Star, 1989; Carlile 2002, 2004). In the studied workshop, there was a pre-designed 

boundary object, a visualization of the fictive family’s timetable, which was used only in 

the face-to-face teams to assist crossing knowledge boundaries. However, in computer-

mediated communication, there was no pre-designed boundary object. Significantly, 

the texts shared via the ICT tool actually started to act as boundary objects. As one 

interviewee said: “there came so much text constantly to the screens to read and we also 

commented on it and also put own additions there”. The texts that were shared on the 

visual screens of every location, and they engaged the participants in collaboration and 

helped to transform knowledge: “while working, you could in a way see how the outcome 

took shape there, as the ideas became visible for everyone on the screen”. The texts also 

helped to concentrate on the idea generation per se, not on the people. According to 

these findings, the ICT tool assisted knowledge co-creation by enabling the existence of 

the virtual boundary objects. As Feghali and El-Den (2008) have claimed, the textual 
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form can act as a basis of manipulating tacit knowledge, and in the studied workshop, 

this was fulfilled as texts began to act as boundary objects.  

According to knowledge transformation, different knowledge boundaries are exceeded 

in knowledge co-creation (Carlile, 2004; 2002). However, the data of this study was not 

analyzed on the level of different knowledge boundaries; in the analysis, for example 

the differences between the participants’ roles were not studied. Hence, the thesis does 

not include any detailed results about the potential effects of knowledge boundaries in 

the studied workshop. 

Summarizing, knowledge co-creation in mixed mode communication settings seems to 

begin in face-to-face interaction, where the socialization phase of knowledge co-

creation occurs. Instead, the combination phase of knowledge co-creation may happen 

even purely in computer-mediated communication. However, in the externalization 

phase of knowledge co-creation, ICT seems to have a mediating role, and in the 

internalization phase, ICT can act as a source of knowledge. According to the findings of 

the study, the interaction in the externalization and internalization phases combines 

bot face-to-face and computer-mediated communication. Additionally, in this kind of 

knowledge co-creation, the features of used ICT tool may affect boundary crossing: in 

the studied workshop, the texts of computer-mediated communication started to act as 

boundary objects, hence facilitating knowledge co-creation.  

8.2. Answer to the research problem – The refined 

framework 

Based on the results represented above, I suggest that the use of mixed mode 

communication can enhance knowledge co-creation in networked organizations. The 

refined framework, visualized in Figure 16, represents that a mixed mode 

communication setting supports knowledge co-creation by providing substance 

support, context support, and structural support. The framework concludes the 

findings of the theoretical and empirical study, and indicates that in a mixed mode 

communication setting, face-to-face and computer-mediated communication are 

complementary, enabling to exploit the advantages of the three support categories 

simultaneously. Hence, this kind of setting supports knowledge co-creation also in 
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networked organization, where the number and distribution of the participants can be 

rather large (Rasmussen, 2003).  

As the case study indicates, the successful combination of face-to-face communication 

and the use of ICT can be achieved by creating mixed mode communication settings for 

knowledge co-creation. Here, as the case study shows, also the challenges of knowledge 

co-creation in networked, distributed setting can be overcome. For public networked 

organization, as the case organization of this study, mixed mode communication can 

considered to be very useful knowledge co-creation mode. 

 

Figure 16 The refined framework: Knowledge co-creation in a mixed mode 
communication setting 

 

As it is shown in Figure 16 above, the collaborative knowledge creation extended to 

cover all the participants, despite the locations. Here, the mixed mode communication 

setting actually offered contextual support for knowledge creation, as the extended ba 

was occurring. Simultaneously, the substance support enhanced the collaboration. The 

structural support created effective structures for knowledge co-creation. In summary, 

the mixed mode communication setting offered comprehensive support for knowledge 

co-creation. Consequently, mixed mode communication settings should be used to 

combine face-to-face communication and the use of ICT for knowledge co-creation. 



IV  CONCLUSIONS 

84 

 

8.3. Conclusions 

The thesis aims to answer the question how knowledge can be co-created combining 

face-to-face communication and the use of ICT. At first, the aim was to find out how 

knowledge is co-created, and how it can be created in distributed settings. These issues 

were studied in a literature review. The theoretical literature review indicated that ICT 

and computer-mediated communication can have a supporting role in knowledge co-

creation particularly in distributed settings, but they are not enough: instead, the use of 

mixed mode communication, i.e. combining face-to-face and computer-supported 

communication, could be adaptable for knowledge co-creation.  

Based on the literature review it was addressed that knowledge co-creation could be 

supported by combining face-to-face communication and ICT, since the combination 

could enable the emergence of several supportive elements for knowledge co-creation. 

Consequently, by synthesizing the theoretical background of the thesis, a new, tentative 

framework was created, suggesting the use of mixed mode communication settings, 

combining face-to-face and computer-supported communication, for knowledge co-

creation. Therefore, in the empirical study executed as a part of this thesis, knowledge 

co-creation was arranged by using a specific mixed mode communication setting, in 

order to better understand the outcomes of this suggestion.  

The case organization of the empirical study was a Finnish municipality which was 

facing problems due its networked characters: there was a planning project of 

forthcoming school campus in the municipality, but the wide actor network and 

dispersed settings caused challenges in collaboration. The empirical study examined a 

case workshop in which a mixed mode communication setting was applied, in order to 

enhance knowledge co-creation in the case. The practical aim of the workshop was to 

enable the collaboration of the wide actor network, connecting the participants from 

three different locations to ideate together. This was done by using a specific ICT tool. 

The participants were divided into seven teams, having an own team in which they 

collaborated face-to-face, and working with the other teams and participants via 

computer-mediated communication by using the ICT tool.  

The study provided deeper understanding on how mixed mode communication can 

support knowledge co-creation. As a result, the tentative framework (Figure 7), created 

in the theoretical synthesis, was revised, and a new, refined framework was provided 
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(Figure 16). The framework represents that a mixed mode communication setting can 

contribute to knowledge co-creation by offering substance support, context support, 

and structural support. Thus, the refined framework offers a tool for understanding 

better the composition of the support provided by mixed mode communication settings 

for knowledge co-creation.  

The main result of this study is related to the realization that by combining face-to-face 

and computer-mediated communication in knowledge co-creation, different 

advantages of both communication forms can be integrated, and hence the support of 

knowledge co-creation can be enhanced. Thus, mixed mode communication settings 

facilitate both social and technical aspects of knowledge co-creation. Consequently, the 

co-creation of knowledge can be strengthened, and the potential of combining face-to-

face communication and the use of ICT for successful knowledge co-creation exploited. 
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9. Evaluation 

This thesis includes a literature review and an empirical case study. In this chapter, the 

credibility, transferability, dependability and confirmability of the study are discussed, 

and the limitations of the study are indicated. 

9.1. Credibility, transferability, dependability and 

confirmability  

The single-case study (Yin, 2009) this thesis follows a qualitative approach (Creswell, 

2009). Hence, the framework by Lincoln and Guba (1985) is used for evaluating this 

qualitative study, concerning the following four criteria: credibility, transferability, 

dependability, and confirmability. 

According to Guba and Lincoln (1989), creadibility describes the truthfulness and 

persuasiveness of the causalities and relationships presented in the study. Hence, the 

credibility of interpretations, external validation of the inquiry, continuous revision of 

hypotheses, and referential adequacy are all important for the credibility. In the study 

of this thesis, abductive reasoning is used, i.e. the theoretical frameworks and the 

empirical study were processed iteratively, and the aim of the theoretical framework is 

to explain the empirical data (Dubois & Gadde, 2002).  In this study, especially 

continuous revision and referential adequacy were ensured. In order to reduce any 

possible error and bias, all the records of interviews and observations were 

maintained, and the analysis process was documented in detail. Hence, the whole 

process of the study could be checked and iterated by another researcher. 

Transferability refers to generalizability of the findings (Lincoln & Guba, 1985). 

Generalizability identifies if the findings can be applied in other contexts and to other 

research subjects. In this thesis, the researcher has a role in terms of transferability, as 

in qualitative research in general (Creswell, 2009), since the data analysis is based on 

researcher’s interpretations. However, in order to enable the evaluation of 

transferability of the thesis, this study provides a detailed description of the research 

context, theory, methods and findings of the study (Lincoln & Guba, 1985). 
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Since the description of the empirical study, particularly concerning the studied co-

creation event (described in the sub-chapters 5.3, 5.4 and 5.5), is remarkably detailed, 

the transfer of the results to other empirical context is possible, providing that the 

specific characteristics of the context in this study are carefully considered and taken 

into account. Nonetheless, it has to be highlighted that much of the research in this 

thesis still is case-specific. The strongest generalizations of the thesis concern the 

theoretical revisions of the preliminary framework with a new, refined framework to 

be tested in future research. 

The third and fourth criteria Lincoln and Guba (1985) presents are dependability, 

which refers to reliability, and confirmability, which refers to objectivity of the study. 

These both criteria can be improved by systematic audits. Dependability regards the 

established research processes, which can be tracked and documented. Confirmability 

describes the neutrality of the study: in a neutral stud, findings should be free of bias, 

motivation, or interest of the researcher. (Lincoln & Guba, 1985) To enhance 

dependability and confirmability of this study, all the findings were discussed and 

validated with other researchers. Also the fact that interviews were conducted by other 

researchers, not the author of this thesis, verifies the validity of the data - the author 

did not have any possibilities to affect the contents of the interviews. 

9.2. Limitations of the study 

The most obvious limitation of this thesis regards the generalization of the results. As a 

qualitative study, this study does not suggest that the results could be generalized 

across samples but instead used to develop the theoretical understanding of the 

phenomena researched in the study (Yin, 2009). Additionally, this study was conducted 

as a case study with a specific case organization, here a sparsely populated Finnish 

municipality. Additionally, the co-creation event, i.e. the workshop, was concerning the 

specific campus project, and was realized applying a specific type of mixed mode 

communication setting. Hence, the context may have had significant effects on the 

study (Yin, 2009; Guba & Lincoln 1989). As a result of the thesis, the refined framework 

aims to solve the case organization’s problem. Thus, the findings are not generalized 

facts, but instead it is left for future research to study the refined framework in larger 

samples. 
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Additionally, several unique features of the used ICT tool in the case study also present 

limitations regarding the generalizability of the findings. In the case study, the specific 

ICT tool was used, and some of the empirical findings also concern the features of the 

used ICT tool (such as anonymity, text-form, and voting possibilities). Therefore, the 

findings may not relate to the settings where other kinds of ICT tools combined with 

other kinds of mixed mode communication settings are used. Even though the thesis 

offers understanding and theoretical propositions (Yin, 2009) on how mixed mode 

communication could contribute to knowledge co-creation, in order to provide 

generalizable and transferable findings (Guba & Lincoln 1989), it would be essential to 

examine the phenomenon by applying diverse ICT tools. Additionally, the case study 

examined only one kind of mixed-mode communication setting; for achieving the 

generalizable results, the different kinds of combinations between face-to-face and 

computer-mediated communication should be studied as well.  

In this case, knowledge co-creation in mixed mode communication setting was realized 

in the ideation phase of the project. Hence, the ideation in the co-creation workshop 

was not aiming to holistic proposals or detailed decisions, but rather the objectives of 

the workshop were to share different viewpoints and opinions and create shared 

understanding for the further phases of the process. Although the empirical findings 

suggest that mixed communication settings work well in this ideation phase, the study 

does not provide implications whether the settings would work in the other phases of 

the projects as well. 

The data for the empirical study was based primarily on the semistructural interviews 

conducted as follow-up interviews. Hence, the data did not include interaction analysis 

of the workshop, but rather consisted of the interviewees’ reminiscence about the co-

creation situation. Consequently, this may have directed the findings, and in order to 

achieve more extensive results, also other methods for data collection are 

recommended in possible future research. Additionally, the data analysis of this thesis 

did not study the potential differences of the interviewees’ roles in the studied case. 

Since the roles may affect occurring knowledge boundaries and thus knowledge co-

creation, also this dimension is strongly recommended to study in future research, in 

order to validate the findings of this study. 
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10. Implications of the study 

In this chapter, the central implications of the thesis’ results are discussed. The findings 

are divided into practical implications with recommendations for the use of mixed 

mode communication in the knowledge co-creation events, and theoretical implications 

which address the significance of the results for future research. 

10.1. Practical implications 

The practical aim of this thesis was to increase understanding how knowledge can be 

co-created combining face-to-face communication and the use of ICT.  The underlying 

motivation of the study was that especially in networked organizations, knowledge co-

creation should be enabled also in distributed settings. Here, all the stakeholders may 

not be able to gather together in the same location for knowledge co-creation. Hence, 

the practical implications described in this sub-chapter are especially intended for 

organizations where knowledge co-creation is taking place in networked, distributed 

settings.   

The results of this study suggest that ICT can have a supporting role in knowledge co-

creation. However, in knowledge co-creation, the social dimension is highly important, 

and face-to-face communication is still needed. Hence, the combination of face-to-face 

and computer-mediated communication is suggested to be used especially for 

dispersed knowledge co-creation, and thus expand the knowledge co-creation over the 

physical boundaries.   

In practice, the results of this study suggest the following guidelines for designing 

knowledge co-creation with mixed mode communication settings:  

1. Use ICT as a support, but not as the only channel for collaboration. Remember 

to enable face-to-face communication as well! 

2. Combine computer-mediated and face-to-face communication modes. Use 

different kind of teams and groups which can interact either face-to-face or 

computer-mediated and vary the communication modes between and within 

the assignments.  
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3. Allow participants to share their knowledge in face-to-face groups, but make 

sure that this knowledge is also shared with other groups via the ICT tool. 

Additionally, enable face-to-face groups also to use knowledge shared via the 

ICT tool also in face-to-face mode.  

4. When choosing an ICT tool for co-creation events, pay attention to following 

issues and features: documentation, scale and forms of communication, voting 

possibilities, anonymity. 

5. Do not forget to support knowledge co-creation! Use boundary objects, 

facilitation (social and/or technical), and support the emergence of ba.  

Managers and experts can use these guidelines as a help when arranging knowledge co-

creation events which include the use of ICT. Hence, the thesis provides practical 

benefits for knowledge co-creation especially in networked organization, where 

distributed settings and a large amount of participants may cause challenges.  

As Feghali and El-Den (2008) have implied, the efficiency of the collaboration is 

dependent on the interaction system. This means that the structure and features of the 

used system have a major impact on knowledge co-creation success. However, most of 

the researchers do not comment which technologies or systems should be used (see e.g. 

Salisbury, 2001; Zhang, 2005). Nonetheless, this study gives an important example 

about the system which seems to work in knowledge co-creation, and hence, one 

practical implication of this study is also to lead by example. 

10.2. Theoretical implications and future research 

Several former studies have indicated that ICT supports collaboration and may also 

contribute to knowledge co-creation (Nonaka et al., 1996; Davenport, 2007). However, 

prior research has focused only on social or technical aspects, not their combination 

(Zhang, 2005). Thereby this thesis offers a new kind of insight into the subject, since 

the studied mixed mode communication, the combination of face-to-face and computer-

mediated communication, actually combines both social and technical dimensions of 

the interaction in the context of knowledge co-creation. Hence this thesis provides 

deeper understanding also on how knowledge co-creation could be arranged by 

combining face-to-face communication and the use of ICT.  
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Consequently, the study of this thesis offered an opportunity to test the impact of mixed 

mode communication settings in knowledge co-creation, a research topic which is not 

previously studied in detail. The theoretical contributions of this thesis are thus 

important, since this study provides better understanding about how knowledge co-

creation could be supported in new kinds of interaction modes. Thus, the thesis 

continues the previous studied of Garavelli et al. (2002) and Zhang (2005), which 

indicated that computer-mediated communication and face-to-face knowledge 

processes could complement each other. However, this thesis takes the phenomenon to 

the next level, suggesting that these two interaction modes could be complementary 

in knowledge co-creation. Hence, the thesis can be seen as an opening for new 

research topic. 

This thesis builds strongly on knowledge creation theories. Additionally, in several 

studies, the role of ICT in knowledge co-creation has been identified to be potential, but 

the profound understanding of the subject has remained unsettled. The case study 

validates the previous research results and gives more specified knowledge about the 

phenomenon on a practical level. Similarly to several studies (see e.g. Nonaka & 

Takeuchi, 1995; Salisbury, 2001; Rasmussen, 2003), this thesis suggests the role of ICT 

in knowledge co-creation is supportive, but also highlights the necessity of social, face-

to-face interaction in ICT-supported knowledge co-creation. 

Previous research has implied the relations and different kinds of needs regarding face-

to-face communication and the use of ICT in knowledge creation (see e.g. Nonaka, 

1994; Zhang, 2005; Wagner et al., 2014). This thesis supports the previous findings, but 

also indicates that by combining face-to-face and computer-mediated communication, 

all the different phases of knowledge creation can be supported. As Feller et al. (2013) 

have propounded, the support of all the knowledge co-creation phases is essential for 

the success of knowledge co-creation; this thesis presents an example of how the 

support for all the knowledge co-creation phases can be provided in practice, and thus 

the thesis contributes greatly to previous research in this field. 

Furthermore, the thesis implicates that the use of mixed mode communication may 

actually support the emergence of an extended ba for knowledge co-creation. This kind 

of extended ba is a context where all the different kinds of ba’s can be occurring. Hence, 

the results of this thesis can also widen the theoretical models of Nonaka et al. (2000) 

and Ueki et al. (2010).   
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In addition, the literature on knowledge co-creation suggests different elements 

supporting knowledge co-creation. However, the emergence of these elements is not 

previously studied in mixed mode communication settings, and no detailed knowledge 

is available about how mixed mode communication settings really can contribute 

knowledge co-creation. The findings of this thesis raise a new viewpoint to the role of 

mixed mode communication in knowledge co-creation. According to the findings, the 

studied mixed mode communication setting supports knowledge co-creation in several 

levels: it can offer substance support, context support, and structural support for 

knowledge co-creation. This thesis thus brings new viewpoints to the previous 

research by suggesting that by using mixed mode communication, knowledge co-

creation can be arranged also in networked organization, and simultaneously the 

substance, context, and the structural dimension of knowledge co-creation can be 

supported. This finding has not been identified in the previous research, and it should 

be given further attention also in future research. 

Even though the thesis has several theoretical implications, it has to be noted that this 

study is a single case study. Consequently, several future research topics can be 

indicated. Firstly, all the findings of this study should be validated with various cases. 

This way, the possible implications of context and compositions could be understood. 

Additionally, it is recommended to study knowledge co-creation by using various 

different kinds of mixed mode communication settings and environments, in order to 

evaluate the impacts of the setting structures. 

This empirical study is one example of how mixed mode communication settings can be 

executed. However, more research about interaction between participants in different 

mixed mode communication settings should be done in future research. In order to 

better understand the interactions occurring in knowledge co-creation in mixed-mode 

communication settings, future research is recommended to include several research 

methods, for example video analyses. Additionally, this thesis gives some indications 

how interaction can be executed in this kind of setup, but the variation of different 

work modes and the effects of assignments on the collaboration are suggested to be 

studied more precisely in future research.  

In conclusion, this thesis has distinct theoretical implications in the field of knowledge 

co-creation. It gives new insights on the use of ICT and computer-mediated 

communication in knowledge co-creation, suggesting that actually mixed mode 
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communication settings, i.e. face-to-face communication combined with computer-

mediated communication, supports knowledge co-creation in several ways. Also, the 

results of the thesis indicate that face-to-face communication and computer-mediated 

communication seems to be complementary in knowledge co-creation, and hence the 

thesis opens a new research topic for future research. Yet, more case studies are still 

needed, to validate the findings of the thesis in other contexts.   
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APPENDIX 

Appendix I - The interview questions 

 
 

Before interview: Is the audio recording of the interview ok? Interviews are 

confidential. 

 

0. Intro  

Interview consists of three parts: 

1. The first part is about remembering the tool used in the workshop, its activities 

and user interface. 

2. The second section will investigate how the presence of other groups was built in 

a workshop situation through the tool. 

3. In the third section, we will discuss about the content of the workshop, ideas 

arisen there and their utilization in the future. 

 
0.1 Please, introduce yourself.  

 Who are you? 

 What is your stakeholder role or background in the Campus project? 

 In which group you were in the workshop? 

 
 

1. Warm-up: Questions about the ICT tool 

The ICT tool was used for collecting ideas and voting, as well as commenting on ideas 

and comments. There was a screen on the wall, and the interface was on you smart 

phone or laptops. 

1.1 Background questions 

 What device did you use? Laptop, tablet, smartphone? 

 Were you familiar with using mobile browsers? 

 

1.2 Specified questions 

 Did you have any problems with using the tool?  

 Did you feel that the typing on the mobile browser limited sharing your 

messages? Would you have verbally expressed the same thing in some other 

way? How? 

 

 



APPENDIX 

101 

 

1.3 Working with the tool 

 Did you feel that you were able to focus on reading the messages? 

 When you were answering the questions, would you have liked to change the 

answers afterwards? 

  Is there any other general feedback about the tool? 

 

2. Presence 

Guidelines for the interviewees: 

In the interview, the presence refers to the experience of presence about the persons to 

whom participants were connected through the ICT tool, that is, others than his/her 

team. In the questions, "others" thus refers to the participants which were connected to 

you only via the ICT tool.  

2.1 General questions 

2.1.1 To every interviewee 

 How did you feel the presence of others via the ICT tool? 

 Did the working via the tool create a feeling that the participants in the other 

two locations were with yourself just as ubiquitous as they would have been 

with you in the same place? 

 Did you experience that you were able to “achieve” other or that they were 

close to you? 

 What kinds of things contributed to this feeling? 

 What was the reason, if this feeling was not there? 

 Did you experience that you were interacting with others than people in 

your own team via the ICT tool? 

 What things created a sense of the presence of the others? / What was the 

reason, if you did not have this kind of experience? 

 

2.1.2 To the interviewees whose workshop location was in Northern Finland  

 Did the use of Skype create a feeling that participants in Southern Finland 

were present? Or that they were at the same place with you? 

 Did you experience that you were able to “achieve” them or that they were 

close to you? 

 What kinds of things contributed to this feeling? 

 What was the reason, if this feeling was not there? 

 Did this experience concern only the presence of the facilitator or also the 

participants located in the same place than the facilitator? 
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2.2 The questionnaire of social presence (adapted, original by Biocca & Harms, 
2003) 

2.2.1 The presence together with others (co-presence) 
 Did you feel like working together with others? 

 Do you think that others felt you working together? 

 Were you often aware of the presence of others? 

 Do you think that the others were often aware of your presence? 

 (Please describe in more detail: what created / not created a sense of being 

together?) 

 

2.2.2 Attentional engagement 
 Did you focus tightly on the others? 

 Do you think that the others focused tightly on you? 

 Did your attention distracted easily, when something was happening? 

 Do you think that others’ attention distracted easily away from you of you, if 

something was happening? 

  (Please describe in more detail: how, or in what cases the concentration / 

attention between yourself and others become / not become visible?) 

 

2.2.3 The feelings (emotional engagement / contagion) 
 Does the emotional engagement of others affect your mood / emotion in any 

case? 

 Do you think that your mood / feelings affected others’ mood? 

 Example: When I was a happy / melancholy / tense, the other tended to be 

happy / gloomy / tense. When the others were happy / gloomy / tense, I 

tended to be happy / gloomy / tense.) 

 (Please describe in more detail: in what kind of cases it was evident that the 

participants' moods or emotions influenced each other?) 

 

2.2.4 Comprehension / mutual understanding 
 Do you feel that the thoughts you presented via the ICT tool were clear to 

others or that others understood what you meant? 

 Were the thoughts the others presented via the ICT tool clear to you or did 

you understand what they meant? 

 (Please describe in more detail: What kinds of things contributed to the fact 

that your own and the other's ideas were / were not clear?) 

 

2.2.5 Behavioral interdependence 
 Do you feel that the way you worked via the ICT tool affected the acts of 

others? 

 Do you feel that what others did or how they worked via the ICT tool affected 

your acts? 

 (Please describe in more detail: On what kinds of issues it was visible, if your 

own acts contributed to others’ activities or vice versa?) 
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3. The content of the workshop and the workshop setup  

3.1 If you attend our workshop now again, would you do anything differently? 

3.2 Was the workshop too long, suitable, or too short? What about different work 

phases? 

3.3 How much do you experienced that you were interacting with other teams? 

Would you have liked to have more discussion or direct interaction with people 

during the workshop? Did the ideas coming from other groups feed the 

discussion in your own team?   

3.4 Did you feel that you were able to present your own opinions about the Campus? 

What were the most important points? 

3.5 Did any idea from our own team discussion stay unmarked in the tool? What? 

3.6 Describe the group's activities. What kind was the dynamics? What was your role 

in the workshop? 

3.7 How was attitude towards critical remarks? Was there tendency to discuss about 

identified unclear ideas?  Did your group discuss about the things that were 

unclear to you? Did you try to discuss these things more; why / why not? What 

about the ideas and considerations coming from other groups? Did you discuss 

these together? Why / why not? 

3.8 Were you satisfied with the results of the workshop? What do you think the main 

result was? 

3.9 How much did you know about the campus project in advance? 

3.10 What did you learn in the workshop about the campus project? 

3.11 What else should be taken into consideration when planning the campus in the 

future? 

 


