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Abstract 

Knowledge has come to be regarded as an important strategic asset for organizations. This asset 
is something that companies want to take advantage of in their office environments. With the 
growing integration of IoT solutions in office environments, underlaying the so-called smart 
offices, knowledge transfer in these environments has been affected. The new technology can 
contribute to an improvement of previous means of transferring knowledge or introducing new 
approaches to knowledge transfer. 
 
This study addresses how organizations with smart offices gain access to knowledge through 
knowledge transfer. As this study investigates an area that is quite new, the goal has been to 
study comprehensively how knowledge transfer occurs in a selected smart office concept. To 
fulfill the purpose of the study, an interview study has been conducted on two companies that 
currently use the smart office concept. The study has presented processes, models and factors 
for knowledge transfer. Based on the processes, models of knowledge transfer and its 
influencing factors, an analysis and identification of knowledge transfer in smart offices has 
been presented. 
 
The empirical material has been gathered through interviews with those in charge of the chosen 
companies. The result of the empirical data collection shows that the various tools in the smart 
office environment investigated contribute to improved knowledge transfer through increased 
trust, collaboration and spontaneous interactions between colleagues. In the analysis, it has also 
been stated that the increasing integration of smart office features will lead to an increase in 
the development of the various features which in turn could affect knowledge transfer within 
organizations. 
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Sammanfattning 

Kunskap har kommit att bli ansedd som en viktig strategisk tillgång för organisationer. Denna 
tillgång är något som företag vill ta vara på i deras arbets-och kontorsmiljöer. Med den växande 
integrering av IoT lösningar i kontorsmiljöer, så kallade smarta kontor har 
kunskapsöverföringen i dessa miljöer påverkas. Den nya tekniken kan bidra till en förbättring 
på tidigare medel att föra över kunskap eller komma med nya tillvägagångssätt till 
kunskapsöverföring. 
 
Denna studie adresserar hur organisationer med smarta kontor får tillgång till kunskap genom 
kunskapsöverföring. Då denna studie undersöker ett område som är ganska nytt så har målet 
varit att studera övergripligt hur kunskapsöverföring sker på ett utvalt koncept av smarta 
kontor. För att uppfylla syftet med studien har en intervjustudie genomförts på två företag som 
i dagsläget använder sig av konceptet. I studien har processer, modeller och faktorer för 
kunskapsöverföring presenterats. Utifrån de processer och modeller för kunskapsöverföring 
och dess påverkande faktorer har en analys och identifiering av kunskapsöverföring inom 
smarta kontor presenterats. 
 
Det empiriska materialet har inhämtats via intervjuer med ansvariga på de valda företagen. 
Resultatet från den empiriska datainsamlingen visar att de olika verktyg i den smarta 
kontorsmiljön som undersöktes bidrar till förbättrad kunskapsöverföring genom en ökad tillit, 
samarbete och spontana interaktioner mellan kollegor. I analysen så har det även framförts att 
den ökande integrationen av smarta kontorsverktyg kommer leda till en ökning av utvecklingen 
på de olika verktyg som i sin tur kan påverka kunskapsöverföring inom organisationer. 
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1. Introduction 

It is predicted that by 2020 the Internet of Things (IoT), will be used by nearly 212 billion 
devices (IDC, 2015), and approximately 26 billion wireless devices will be connected to the 
internet (Harris et al., 1998). The increasing adoption of IoT has been showing its presence in 
the office environment. Its ability to enable inter-networking of physical devices through 
actuators, sensors, network connectivity and software is requested among organizations. 
Because of the demographic change in workforce and the expectations of the modern 
employees and employers on technology, organizations are forced into this development. 
(Grand View Research, Inc., 2018). 
 
The concept of smart office is plainly a category of IoT applicability. Many offices today have 
for instance the smart thermostat which is an example of a simple IoT device that can change 
the levels of heating, lighting and other functions in the office by using its sensors and the 
calendars of the employees to determine when they are in certain rooms. More expressly, the 
unification of sensors, RFID tags and communication technologies are the fundamentals of IoT 
and make clear how different physical objects and devices can befriend with the internet and 
allow cooperation between these objects and devices in which they can communicate to reach 
common goals. (van Kranenburg et al., 2011; He and Xu, 2014) 
 
According to Trees (2015), IoT admits to better connectivity between individuals and 
organizations, which thereby create opportunities for knowledge being leveraged in fresh and 
innovative ways. A study conducted by the American Productivity and Quality Center (O’Dell, 
2006) revealed increasing collaboration, transferring best practices and building better 
communities of practice as three significant areas of focus that organizations were investigating 
to improve their knowledge transferring capabilities. Additionally, there are new and disruptive 
technologies within IoT transforming the approach in which knowledge is being managed in 
organizations whilst enforcing development of the knowledge management system that should 
be inventive to support knowledge flows (Santoro, Vrontis, Thrassou & Dezi, 2017). 
 
Knowledge is the resource that underlay the chances of creating competitive advantages (Adler, 
2001). Organizations who lack in exploiting the knowledge are most likely to lose the 
competitiveness (Jonsson, 2012). With studies showing that an increasing number of 
organizations are attracted to implement a smart office environment, it is relevant to investigate 
what ways such environment can help coworkers within an organization to transfer knowledge 
and thus gain the long term competitive advantages which Bhatt (2001) argues is the value 
organizations see in exploiting knowledge. 
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1.1 Problem Background 
For an organization to develop and industry to thrive, knowledge and the management of it is 
a vital factor (Alimohammadlou et al, 2016). Knowledge is a concept of great complexity, 
which could be a reason to its difficultness in implementation for companies (Jonsson, 2012). 
This complexity is originated from the subjectivity of knowledge and its ability to be both 
implicit and explicit (Bukh et al., 2005; Dalkir, 2005). 
 
The relatively new research area has throughout the years raised important questions on 
knowledge’s significance in an organization and how to meet, in the most effective way, the 
challenges and opportunities from the knowledge society (Jonsson, 2012). This has turned the 
focus of organizations towards its business models, where they know the importance of 
identifying competencies within the company and the competences needed for the future 
(Jonsson, 2012). This is termed organizational ambidexterity, which is the capability to both 
exploit existing knowledge and technologies for short-term profits but also explore new 
knowledge and technologies for long-term innovation (Eriksson, 2013). 
 
Furthermore, it has shown that organizations who attempts to create the environment that 
supports Knowledge Management (KM) initiatives, get a growth in organizational 
effectiveness. These initiatives can be implemented through a strategic, design and operational 
management level. More specifically it starts with an KM strategy that can be designed before 
it is put into action and can create a KM supportive environment on operational level. There 
are several tools within knowledge management which have been developed and made 
applicable for systematic interventions in which organizations can use to manage knowledge. 
Examples of such tools are communities of practice, competence management, lessons learned 
and best practices. (Maier, Thalmann and Sandow, 2010). 
 
This study focuses on the aspect of knowledge transfer which is included in the research area 
of knowledge management (Hislop, 2009). Both Hislop (2009) and Jonsson (2012) mean 
knowledge transfer has arisen from the way knowledge flows within an organization. Thus, 
knowledge transfer regards questions about how knowledge can be managed and governed for 
an organization to improve their routines and processes (Jonsson, 2012). The literature shows 
several researchers in knowledge transfer, where Argote and Ingram (2000) are being referred 
to in several of the papers on the subject. 
 
They define knowledge transfer as a mechanism which companies should focus on to achieve 
the competitive advantages as an outcome. This view is shared by Gupta and Govindarajan 
(2000) but also Asakawa and Lehrer (2003) which believe the competitive advantages can be 
achieved through the acquisition of knowledge. Another definition is brought up by Bresman 
(2010) who sees knowledge transfer as the process where knowledge is transferred from one 
unit to another, between two individuals or an individual and computer. 
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One considerable challenge for companies is to achieve the process of getting the knowledge 
to stay within the organization (Bartol and Srivastava, 2002). According to Szulanski (2000) it 
is important for all parties to understand each other, while Argote and Fahrenkopf (2016) 
believe collaboration between the two units is very important if the challenges of knowledge 
transfer is going to be accomplished. 
 
Further, there are several methods to be found on transferring knowledge between units. 
Chigada and Ngulube (2015) argues that there is no general used method but rather several 
ones. Researchers like Spraggon and Bodolica (2012) introduce a model in which various 
methods for knowledge transfer can be used. Their model distinguishes the methods in face-to-
face and virtual processes, where the main argument is that face-to-face is the preferred process 
for knowledge transfer between individuals. They also state the importance to use applicable 
methods for the coworkers to interact in such process. 
 
As part of this work, one smart office concept provided by a software and services company, 
will be investigated. Since they provide a smart office based on activity-based office 
environment, this study will explain the office environment in the theory chapter. Its 
technological features will also be tested as a possible method for knowledge transfer. Further, 
there are no recent studies specifically about knowledge transfer in smart office environment. 
A likely reason is due to the new emergent of smart offices around the world which has not 
been used during a longer period to make any deeper conclusions on the knowledge aspect of 
it. 
 
However, there are studies investigating how IoT can capture data and convert it into 
knowledge to enhance the business. A study by Uden and He (2017) investigated how 
intelligent parking service that is technically backed by IoT devices of vehicles can capture the 
data and convert it. For instance, there is often challenging to find an available parking space 
which can cause congestion, road accidents and frustration. To make this easier, an IoT-based 
intelligent parking cloud service can obtain and analyze geographic location information, 
parking occupation and traffic information. This compiled information and data can then be 
presented with patterns and meaning that can be useful as knowledge. 
 
This way of using IoT for knowledge management differ from how this study want approach 
the IoT phenomena. Thus, we want to investigate how the smart office environment today and 
the new IoT features with it, allow for better knowledge transferring between coworkers which 
can help the organization to exploit the knowledge within the organization.  Interviews will 
create the understanding for the phenomena and this study will aim to provide the insights for 
further research. This will also be a contribution to the existing study on methods for knowledge 
transfer by Spraggon and Bodolica (2012). 
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1.2 Aim and purpose 
The aim of this study is to understand how organizations in smart office environments acquire 
knowledge through knowledge transfer. 
 
To do that there is a need for a general understanding of what new features there are in smart 
office environments today that contribute to the transfer of knowledge. Then, possible obstacles 
to knowledge transfer today are examined. There is also an identification of what needs 
organizations have today when it comes to their choice of office environment. Finally, this 
study tries to analyze what the short-term future development of smart offices may impact 
knowledge transfer.  
 
This work has been designed according to the following main issue: 

● How does an organization in smart office environment acquire knowledge through 

knowledge transfer? 
 
To answer the main issue, four sub issues have been worked out: 

● What are the features in the smart office environment today that contribute to 

knowledge transfer and how? 

● What obstacles to knowledge transfer in smart office environment can be identified? 

● What needs do organizations have today when it comes to their choice of office 

environment? 

● How is the predicted short-term development of the smart office concept going to 

impact knowledge transfer? 

 
1.3 Limitations of the study 
The study has been limited to only look at what features in the smart office environment today 
that affect the knowledge transfer between coworkers. This, because the research area is very 
new where no research regarding knowledge transfer in smart office environments can be 
found as mentioned earlier. Therefore, the goal is primarily to make possible a fundamental 
and usable foundation for future research which hopefully can investigate more in-depth the 
knowledge transfer in this new phenomenon. 
 
1.4 Disposition 
This work begins with a theoretical part that defines knowledge transfer and smart offices. 
Next, the method describes how the work has been done. The empirical cases are being 
described followed by a presentation of the findings gathered. The result is based on the six 
conducted interviews, which thereby is being analyzed in an analytical part where the sub issues 
are being answered to produce an answer in the conclusion on the main issue of this study. 
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2. Theory 
 
This chapter is a theoretical part describing knowledge and transfer. Several methods for 
knowledge transfer is presented in-depth. Office environments including Activity-based and 
Smart Office is explained as well. 
 

2.1 Data, information and knowledge 
What knowledge is, is not entirely clear and there are different opinions and about its meaning. 
Alavi and Leidner (2001) define knowledge as “Knowledge is information possessed in the 
mind of individuals: it is personalized information (which may or may not be new, unique, 
useful or accurate) related to facts, procedures, concepts, interpretation, ideas, observations 
and judgments.”. Alavi and Leidner (2001) and Davenport and Prusak (1998) agree that 
knowledge is a mix of experiences, values and information that arise and is applied in a person's 
mind. Davenport and Prusak (1998) and Hislop (2009) also add how knowledge is in an 
organizational context. They describe that in organizations, it often becomes embedded not only 
in documents or archives but also in organizational routines, processes, practices and norms. 
 
Another approach that Nonaka (1994), Davenport & Prusak, (2000) and Becerra-Fernandez 
(2004) have taken to define knowledge is by distinguishing knowledge from information and 
data. According to them knowledge is something a lot deeper and wider than both information 
and data. They describe data as objective facts about numbers, words or data that can be found 
in a system. But data does not tell anything and has no meaning by itself. For it to be meaningful, 
it needs to be, for example structured in tables or in a context and receiving a recipient, then it 
becomes information. 
 
They further describe information as a message that intends to make difference for the recipient. 
The point of information is that it will create new meaning and that sometimes transforms into 
knowledge. Nonaka (1994) explains that human involvement and action is essential for 
information to become meaningful knowledge. The researchers agree that knowledge is an 
individual ability and that it is the richest and deepest of the three and is consequently also the 
most valuable. This aspect of the relationship between data, information, and knowledge is 
represented in Figure 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Data, Information and Knowledge (Becerra-Fernandez, 2004) 
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2.1.1 Explicit and tacit knowledge 
According to Nonaka (1994), Spender and Grant (1996), Jonsson (2012) and Hislop (2009), 
the individual's combined knowledge is distinguished between explicit and tacit knowledge. 
Johnsson (2012) states that the tacit and explicit knowledge can be seen as opposites as well 
as individual dimensions. 
 
Nonaka (1994) and Spender and Grant (1996) describe the tacit knowledge as difficult to 
identify. Hislop (2009) adds that in some cases, it may be found in routines and norms. 
According to Jonsson (2012) and Hislop (2009), it can be described as personal and subjective, 
and therefore it requires collaboration between two parties where the ability to experience the 
knowledge must be created for a transfer to take place. 
 
Nonaka (1994) believes that the knowledge that is seen as tacit has for a long time been created 
and developed through experience, making it difficult to describe or explain in words. Because 
the tacit knowledge consists of an individual's skills, experiences and feelings, Davenport and 
Prusak (2000) consider that type of knowledge provides an intellectual capital that is of high 
value for an organization. 
 
As stated by Nonaka (1994), Spender & Grant (1996), Jonsson (2012) and Hislop (2009) the 
explicit knowledge is the more formal and more transferable knowledge that includes write-
downs in manuals, documents, data and formulas. Since the explicit knowledge, unlike the tacit, 
is objective and not contextual, it becomes easier to understand and thus easier to spread 
between individuals according to Davenport and Prusak (2000) and Nonaka (2000) 
 
Tacit and explicit knowledge are complementary, and both types of knowledge are essential to 
knowledge creation. Explicit knowledge without tacit insight quickly loses its meaning. 
Knowledge is created through interactions between tacit and explicit knowledge, rather than 
from tacit or explicit knowledge alone according to Nonaka (2000). Table 1 illustrates the 
difference between explicit and tacit knowledge. 
 

Explicit Knowledge Tacit Knowledge 
  

Possible to codify Difficult to codify 
  

Objective Subjective 
  

Impersonal Personal 
  

Regardless of context - place and time Context dependent - here and now 
  

Easy to transfer Difficult to transfer 
  

“Know what” “Know how” 
  

Data/Information Knowledge 
  

 
Table 1 The differences between explicit and tacit knowledge (Hislop, 2009) 
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2.2 Knowledge transfer 
According to Argote and Ingram (2000) knowledge transfer is the process in which a social 
unit, an individual or group of individuals, learns or is affected by experiences of another social 
unit. The experiences within the process between the two units is transferred to be created as 
knowledge. This view is also shared by Bresman (2010) and Musial, Budka and Blysz (2013). 
Szulanski (1996) refers knowledge transfer as organizational knowledge being exchanged 
between a source and a recipient unit. A common denominator among the mentioned 
researchers is that knowledge transfer enhances organizational performance and is a cause of 
competitive advantage. 
 
Further, Levitt and March (1988) believe knowledge transfer that occur on organizational level 
leads to experiences and explicit knowledge being absorbed externally apart from within the 
organization. Additionally, Ipe (2003) argues the knowledge that is transferred between 
individuals can lead to competitive advantage if made available on the organizational level. 
Because knowledge transfer is sensitive to impact, in this case by factors caused by individuals 
and organizational, Snyder and Lee-Partridge (2013) explain this is the reason to why 
knowledge transfer is a complex process. 
 
There are several models in the research area that describes knowledge transfer. One model 
that can be considered the most common in referring to is the SECI model (Jonsson, 2012), 
with its abbreviation for Socialization, Externalization, Combination and Internalization. The 
founder of this model is Nonaka (1994) which argues this model can be applied when 
identifying methods for knowledge transfer. 
 
The model is based on explicit and tacit knowledge and how the interaction between them can 
create and transfer knowledge. According to Jonsson (2012) the SECI model had the primary 
goal to establish an understanding on how organizational knowledge emerge and how it can be 
transferred within the organization. 
 
Another model that has arisen from inspiration of the Nonaka SECI model is the 
multidimensional taxonomy introduced by Spraggon and Bodolica (2012). They go further and 
describe processes in knowledge transfer on technological scenario as well as personal. Another 
theory within the research area is the codification and personalization strategy brought up by 
Hansen, Nohria and Tierney (1999), who argues that knowledge transfer is processed by a 
message of knowledge between a sender and recipient. Further, this message will be codified 
by the sender and decoded by the recipient. The channel in which this message will be sent 
through is a communication channel or knowledge transfer method. 
 
 
 
 



8 
 

2.2.1 SECI model 
The creation of knowledge within an organization arises through the interaction and 
transformation of knowledge from tacit to explicit. Ikujiro Nonaka and Hirotaka Takeuchi, two 
Japanese researchers, cultivated a model to explain how knowledge creation is processed within 
an organization. Also called the SECI model, demonstrates how knowledge can be created and 
developed in four interaction phases: socialization, externalization, internalization and 
combination (Hosseini, 2011). 
 
The SECI model consists of a spiral that grows over time. The knowledge created in the SECI 
model causes the spiral to proceed and as the spiral continues to grow, knowledge can be 
formed and spread (Nonaka et al., 2000).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 The SECI model (Nonaka and Takeuchi, 1995) 

 
Socialization is the process when tacit knowledge is transferred to tacit knowledge. Because 
of the difficultness to capture tacit knowledge (Nonaka, 1994; Spender and Grant, 1996), 
socialization only occurs through sharing experiences (Nonaka et al., 2000). One typical 
example can be when an apprentice absorbs the tacit knowledge from a mentor regarding work 
tasks by observing and imitating. It could also be the experiences shared between coworkers 
and with their clients, or through the informal meetings outside the working environment. 
(Nonaka, 1994; Nonaka et al., 2000) 

 
Externalization is the process when tacit knowledge transfers to explicit knowledge. The 
process is primary accomplished through social interaction where tacit knowledge is being 
exchanged through for example meetings. The result in form of explicit knowledge is based on 
the previous knowledge that has been crystallized and added new knowledge to it. 
Externalization all goes down to the tacit knowledge being transformed to a kind of knowledge 
that is more accessible and understood, by expressing it in concepts or metaphors. To make it 
accessible the tacit knowledge needs to be made available by giving the coworkers the 
possibility, which can be during meetings, lunch breaks and so on. (Nonaka, 1994; Nonaka et 
al., 2000) 
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Combination is the process when explicit knowledge is transferred to explicit knowledge. It is 
primarily about making the explicit knowledge readier for use and understood within the 
organization. The goal is to collect the explicit knowledge, combine it and process it to form a 
new explicit knowledge. It is mainly communicated to coworkers through IT-tools such as e-
mails, BIM-systems and intranets. One example can be by storing the knowledge in databases 
in which it can be categorized, made searchable and thus communicated to coworkers. (Nonaka, 
1994; Nonaka et al., 2000) 

 
Internalization is the process when explicit knowledge is transferred to tacit knowledge. 
Internalization is connected to the combination process where the explicit knowledge that was 
made more accessible is converted to tacit knowledge (Nonaka et al., 2000). When a coworker 
uses the databases in which the explicit knowledge is stored, the usage is “learning-by-doing” 
and therefore the conversion phase. Thus, to accomplish internalization, the explicit knowledge 
needs to be processed before transferring it to tacit knowledge (Nonaka et al., 2000). 
 
2.2.1.1 Criticism of the SECI model 
The SECI model has also met some criticisms, including the generalizability of companies 
outside the Japanese and eastern corporate culture which the model is based on. (Glisby and 
Holden, 2003; Gourlay, 2006; Gueldenberg and Helting, 2007). For example, Hofstede (1983) 
believes that the eastern population tends to act collectively and focus on social conditions. 
According to Shaalan, Reast, Johnson and Tourky (2013), the eastern culture wants to develop 
an interpersonal relationship while the western is more drawn to interorganizational relations. 
 
Chen, Lin and Yen (2014) explain that interpersonal relations play a major part in business 
meetings in the eastern corporate culture which differs from the western. Nevertheless, the 
criticism of the model is still one of the most quoted and used in the field of knowledge 
management and is a good tool to understand the processes of knowledge transfer (Jonsson, 
2012). 
 

2.2.2 Multidimensional Taxonomy model 
Spraggon and Bodolica (2012) created the multidimensional taxonomy, illustrated in figure 3, 
as an extension of the SECI-model. The model is distinguished between face-to-face processes 
and virtual processes. In turn, the processes are divided into four interaction phases consisting 
of canonical, non-canonical face-to-face processes as well as static and dynamic virtual 
processes. Spraggon and Bodolica argues that face-to-face is the method to prefer when 
transferring knowledge among coworkers. They also add the importance of making applicable 
methods available for coworkers to interact. 
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Figure 3 The Multidimensional Taxonomy model (Spraggon and Bodolica, 2012) 
 
2.2.2.1 Canonical and non-canonical face-to-face processes 
Canonical process refers to methods that shows greater degree of formalization, pre-planned 
with predetermined agenda and inner structured dynamics (Orlikowski, 2002). This process can 
often be found in project teams that chase milestone activities, arranged training sessions based 
on an outline and scheduled meetings in accordance with steps that are decided in advance 
along a timeframe (Spraggon and Bodolica, 2012). Further, canonical processes require 
involvement of a smaller number of individuals within an organization because of the 
prominent level of complexity and tacitness. These processes are focused on people where they 
transfer experience-based knowledge which requires face-to-face communication between 
individuals. 
 
Non-canonical processes refer to the interactions that are spontaneous in nature and unplanned, 
while carried out of one individual’s own free will (Allen et al., 2007). The encountering that 
is shown in the processes is informal, unstructured and highly dynamic due to the discretionary 
actions by the individuals in the workplace (Spraggon and Bodolica, 2012). Compared to the 
canonical processes, there is a stronger willingness to share knowledge, stronger flow of 
knowledge and higher quality of the new knowledge. 
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2.2.3 Personalization and codification strategy 
According to Hansen et al. (1999) an organization can enable knowledge transfer through a 
personalization strategy and codification strategy. The personalization strategy is about the 
social processes among coworkers where they can interact through dialogues. Instead of storing 
it in databases, the knowledge will be communicated between individuals within the 
organization. This strategy is similar to the face-to-face processes in the taxonomy model 
presented by Spraggon and Bodolica (2012), which they argue is the method to use when 
transferring tacit knowledge. 
 
Hansen et al. (1999) explains the codification strategy as processes where the individuals who 
held the knowledge is making it available and concretized, by for example storing it in a 
database. It then will result in codified knowledge based on the person who possess it. The 
codification strategy can be linked to the externalization as well as the combination phase in 
the SECI model. However, when it comes to the choice of strategy, Hansen et al. (1999) believe 
it depends on what type of knowledge is being managed in the organization. That means, the 
personalization strategy can be applied when the knowledge flows face-to face, while the 
codification strategy make knowledge widely understood and easy to use. 
 

2.2.4 Contributing factors to knowledge transfer within organizations 
Heide et al. (2005) view the introduction of technology and IT systems in organizations as one of 
the most common measures for increased knowledge sharing. They argue that in the right 
conditions, an IT system will create an information base that employees can use for advice. It might 
also increase the communication within the company so that new thoughts and ideas are developed 
and discussed. However, there has been criticism towards the use of technological tools for 
knowledge transfer as the sole communication method. 
 
According to Ajmal, Helo and Kekäle (2009) and Heide et al. (2005) to successfully transfer 
knowledge it is essential that personal relationship and integration between individuals exist. 
Within an organization the following factors are considered important for knowledge sharing. 
 
Social gathering of employees: According to Davenport and Prusak (1998), and Ajmal, Helo 
and Kekäle (2009), communication between employees increases knowledge which creates 
advantages for an organization. They explain that weekly meetings on a common forum where 
questions can be raised enhances the ability to create knowledge. Alvesson (2004) agrees that 
all these techniques increase communication within the company, which is essential in sharing 
knowledge. Davenport and Prusak (1998) writes that it is important that organizations 
encourage employees to mingle and exchange ideas to spread implicit knowledge. Through 
these conversations new knowledge is spread and created for the organization. 
 
Trust and work culture: Soliman and Spooner (2000), and Turban and Aronson (2001) 
explains that one of the most principal factors to increase knowledge sharing is trust between 
coworkers. If they trust each other they are more likely to open and the willingness to share 
knowledge increases. Soliman and Spooner (2000) also discuss the effect of organizational 
culture on knowledge sharing.  
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A work culture that encourages openness from employees to discuss their mistakes with other 
coworkers can according to Soliman and Spooner (2000) improve knowledge sharing and create 
a learning organization. 
 
Senior management involvement and support: Soliman and Spooner (2000), and Turban 
and Aronson (2001) also agrees and brings up the importance of utilizing the employees who 
have been in the field a long time. Involving them in the work often creates according to the 
researchers a culture where motivation to spread knowledge increases. The senior employees 
have a lot to teach the newcomers and can transfer tacit knowledge through support from the 
company. 
 

2.3 Office environment 
 

2.3.1 Activity-based office 
According to McElroy and Morrow (2010) office design has gone from being one more 
aesthetic question, the physical representation of the organization's culture, to act more about 
how it can be used to influence employees and reach organizational goals. As Schriefer states 
(2005), offices today have fewer and smaller individual workspaces, and a larger part of the 
space is used for interaction, which is said to be one of the main reasons for using it (McElroy 
and Morrow, 2010). 
 
One of the new office concepts is based on activities. At activity-based offices, employees do 
not have their own desk, writes Appel-Meulenbroek et al. (2015), the concept assumes that the 
activity performed determines what device is needed, which means that the needs may look 
different throughout the day. 
 
For example, the activities may differ about the level of concentration required, and whether 
they are formal or informal. They can be performed in different zones that are designed and 
adapted to these. For example, they may be suitable for making calls, having meetings, reading 
or coffee breaks. Appel-Meulenbroek (2011) states that workstations can be chosen based on 
what fits the activity best from a functional perspective, but that people's own preferences can 
also weigh in. 
 
2.3.2 Smart office 
As mentioned earlier in this study, smart office is a category of IoT applicability. IoT was 
initially referred to uniquely traceable and compatible connected objects with radio-frequency 
identification, RFID, technology (Ashton, 2009). Coming after, IoT has been related with more 
technological components including sensors, actuators, GPS devices and mobile devices (Uden 
and He, 2017). 
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Present-day, there is a united definition for IoT as a dynamic global network infrastructure with 
independent set up abilities to perform based on standard and compatible communication 
protocols, where identities are assigned to physical and virtual ‘Things’ with physical attributes 
and virtual personalities using intelligent interfaces, while integrated into the information 
network (van Kranenburg, 2008). 
 
Smart office however, is acknowledged from the traditional office space where you usually 
identify devices like desktop computers and machines like printers that is connected to the 
internet through a cable and a router. Opposite to the traditional office space, the smart office 
is an environment where laptops, printers, smart heaters, smart window blinds and coffee 
machines connected within a network and often to the internet (Danninger and Stiefelhagen, 
2008). 
 
With the Smart office concept being a category of IoT while an increasing number of 
organizations shifting towards the smart office environment, there are two hampering factors 
to this change. The first is the concerns about energy consumption that modern smart offices 
require and secondly the concerns regarding privacy and malicious attacks. (Grand View 
Research, Inc., 2018). But still, this does not seem to stop organizations around the world from 
implementing smart office environments with different features and approaches. 
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3. Methodology 

This section explains the implementation of the study. The section highlights the approaches 
and research methods used to collect information. Furthermore, the study's credibility basis 
is also explained. 
 

3.1 Research design and approach 
As mentioned earlier, the goal of this study is to investigate how an organization in smart 
office environment acquires knowledge through knowledge transfer. To fulfil this purpose, 
we used a qualitative research strategy. A qualitative research strategy involves focusing on 
social and cultural phenomena (Myers, 1997) and significant characteristics and features of 
the studied subject (Repstad, 2007). 
 
According to Harboe (2013) the research goes in depth in a defined area and often includes 
few respondents as the purpose is to gain a profound insight into the subject, rather than 
creating a representative result that can be generalized to large groups of individuals. 
Andersen (1994) and Bell (2006) believe that it is appropriate to use a qualitative approach 
to research a topic for the first time to get a deeper understanding. We chose the qualitative 
strategy because we think it fits the subject of the study well. We focus on a phenomenon, 
knowledge transfer in different office environments. 
 
The study applied an abductive research approach, which implies that we alternate between 
previously formulated theories and the information generated by collected empirical findings. 
These are interpreted in turn, which implies that theory and empirical findings works hand in 
hand throughout the study. Dubois and Gadde (2002) refer to that approach as “systematic 
combining”. Dubois and Gadde (2002) argue that: “Systematic combining is a process where 
theoretical framework, empirical fieldwork, and case analysis evolve simultaneously, and it is 
particularly useful for development of new theories.”. There are three different approaches to 
address the problem to be studied: a deductive, inductive or abductive approach. 
 
The problem with an inductive method is that the amount of data we receive is not 
enough to build new theory (Bell & Bryman, 2011). Meanwhile, old assumptions on a deductive 
method about the reality is viewed as correct and thus risking losing new discoveries and 
knowledge (Jacobsen, 2002). The abductive approach is used to ensure that the study does not 
relate to predetermined theories, which implies that we can work more 
unconditionally, giving us the opportunity to develop earlier theories and to create a better 
understanding. Since knowledge transfer in an office environment is a complex topic, this 
research approach was considered as the most efficient approach in order to develop theory 
and combine it with the empirical data simultaneously. 
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The initiation phase of this study consisted of a meeting with our NCC supervisor when we 
discussed the path we wanted to take in the subject of knowledge management. We were 
advised by our supervisor to attend a seminar on future office solutions at GoToWork.  
This seminar introduced us to the company Tieto and their platform empathic building. This 
seminar lay the foundation for how we designed our research question, which is treated by 
the content of the study. 
 
After the initiation phase, a literature search began to compile the necessary 
theory for the study. The literature study is covered by theory from scientific literature, 
articles and reports collected via the KTH Library, Stockholm University Library, Stockholm 
City Library and databases connected to KTH. The literature study and the theoretical 
framework provide a theoretical basis for understanding and following important reasoning in 
the empirical case and the analysis. 
 
3.2 Interview study 
This study used an interview study approach with the aim to analyze the phenomenon in the 
chosen situations. According to Boyce and Neale (2006), an interview study is used to 
explore the respondents’ perspectives on an idea, program or situation. Because we have not 
chosen to investigate and analyze the topic in depth or looked at a specific case we have 
decided to not do a case study. 
 
3.3 Data collection 
As part of collecting relevant data for this study, both secondary and primary data sources 
were used. The primary data are sourced from the transcripts of the interviews. The 
secondary data source is data from course books, relevant journals and scientific articles 
including official websites relating to the study. 
 
3.3.1 Qualitative interviews 
As mentioned earlier, to gather the empirical data, we have conducted interviews with 
responsible for the various office environments of the different companies. We chose to 
interview the developer for the platform empathic building as well. The description of the 
various companies and the ones we chose to interview can be found as our findings in chapter 
5. 
 
Since the purpose of the study is to study knowledge transfer in various office environments 
comprehensively, the choice to interview only the responsible persons is to gain insight into 
how office environments affect the transfer of knowledge and to get an understanding if the 
statements are compatible in similar offices. However, there is a risk that the content of the 
study could be biased and only emphasizing an individual's thoughts and opinions. To include 
several interview subjects in a specific office environment could have reduced that risk but we 
believe our choice of method is appropriate due to the comprehensive approach of the study. 
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The interviews were in the form of semi-structured which is a qualitative interview where the 
interviewer will use an interview guide with a set of questions on some specific topics to be 
covered, but where the interviewee can answer quite freely and the interviewer is flexible to 
not follow the guide exactly (Bryman, 2011). However, the transparency may have been 
affected because the interview subjects were not informed that the interviews were anonymous 
which may have influenced the way they answered (Brynman, 2011). 
 
The interview guide was created with the information gathered in the theoretical framework, the 
literature study and the seminar with GoToWork. To increase the transparency of the paper, we 
have chosen to attach the interview guide as an appendix. 
 

3.4 Transparency and criticism 
The methods used in this study are considered appropriate by the researchers, but they may 
still be subjected to criticisms. Researchers argue that a qualitative research design involves 
substantial amounts of non-standardized data (Saunders, 2009). A challenge in this thesis was 
to condense, categorize and structure the collected data from the interviews to carry out a 
well-developed analysis, as pointed out by Saunders (2009). 
 
Because the study is qualitative and based on our respondents' views and thoughts regarding 
knowledge transfer and the smart office environment, it is difficult to ensure that an exact 
same research, with the same respondents at another time, would generate the same answers 
and conclusions (Saunders 2009). 
 
To achieve complete objectivity is impossible and therefore we understand that our personal 
values have influenced the study to a certain extent. Therefore, the problem formulation and 
purpose has been in our minds throughout the work process, thus reducing the risk of losing 
focus on the task itself. To further increase the transparency of the study and to be able to clarify 
any questions, our supervisors has read the essay during this study. Throughout the essay work, 
all material has been constantly reviewed and for this reason we consider that all sources 
maintain high reliability.  
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4. Empirical Case 
This chapter describes the empirical cases which the interviewees represent. It gives a clear 
view of the differences between the cases in regards of industry sector and size. Further, this 
chapter will be followed up by the data collection from the interviews. 
 

4.1 Tieto 
Tieto is a Swedish and Finnish based IT software and service company that provides services 
in IT and engineering. With its presence in more than 20 countries it currently has around 13 
000 employees. The industries in which Tieto provides to are categorized of financial sector, 
public healthcare and welfare, industrial and consumer services. (Tieto, 2018) 
 
The aim of the company is to capture data that can turn into value as tools. They use software 
and services capabilities to develop tools that can in turn help customers to refurbish their 
business and reach the opportunities of digitalization and innovation. As a part of this strategy, 
Tieto has developed a digitalization platform for building end-users aimed at office 
environments called Empathic Building. (Tieto, 2018) 
 
4.1.1 Empathic Building 
The Tieto Empathic Building is a human focused digital service and platform. The main center 
of attraction is improving employee well-being, happiness and growing the performance of 
individuals by producing answers to end-user problem. The concept includes tools for human 
focused workspace design in which the user is given an instant view on the physical space, 
supporting technology within, work content and the issues affecting work culture. It provides 
improvements to the working environment through real-time visualization and analysis of user 
data. (Tieto, 2018) 
 
With KPI’s and the data it helps connect utilization of the office space and the satisfaction of 
the employees. Thus, there is a transformation from traditional office-based activity to activity-
based workspace. Empathic Building uses IoT sensors, system integration and data analytics in 
its feature called My Office App, which is an application compatible with a mobile and desktop 
that gives the visualization in real-time of the physical space, work and the people. Through 
this app the users can choose where to work and with whom while also give instant feedback 
on issues affecting their employee satisfaction. (Tieto, 2018) 
 
4.2 PopInWork 
PopInWork is Sweden's first activity-based smart membership office, launched in November 
2017. The main aspects of their offices are technology, interior design and sustainability. The 
activities are continually updated according to current research and knowledge about working 
workflows. They are also Sweden's first workplace using Tieto's IoT solution Empathic 
Building. The concept allows members to tailor their working day according to their own needs, 
and make it easy to find colleagues, vacant workplaces and meeting rooms. (PopInWork, 2018) 
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4.3 Fortum 
Fortum is a Finnish electricity company established in 1998 with business in Sweden, Russia, 
Poland, India and the Baltics with focus on hydro and nuclear electricity production and district 
heating. They have about 9,000 employees and have a turnover of 6,1 billion euro. Fortum 
operates 160 hydropower plants with 265 power units in Sweden and Finland, which produce 
around 22 TWh of electrical energy annually. (Fortum, 2018) 
 
The company is also a leader in the development of carbon dioxide-free production and has 
consistently invested in modern technology. Approximately 96% of Fortum's power production 
within EU is free from carbon dioxide and their activities have been influenced by a sense of 
responsibility in relation to the environment and the local community. (Fortum, 2018) 
 

4.4 NCC 
NCC is a construction and property development firm in northern Europe with a revenue of 53 
billion SEK and 17 000 employees. NCC is active throughout the value chain in creating 
environments for work, housing and communication. NCC develops and builds residential, 
commercial, industrial and public buildings, roads and facilities as well as other infrastructure. 
They also offer inputs for building production, such as asphalt, and is responsible for road 
construction, operation and maintenance. (NCC, 2018) 
 
NCC has four business areas in which they are included in three businesses with different 
business logic. The first one is the NCC industry which has its process focus and direction 
mainly on rock and asphalt production. The second is NCC infrastructure and NCC building 
which is project oriented. The last one is NCC property development. This area receives capital 
in exploitation properties and ongoing projects and is transaction-focused with mainly 
commercial properties. (NCC, 2018) 
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5. Findings 

The empirics that was obtained during data collection is described in this chapter. As 
mentioned earlier, the data collection was made through six semi-structured interviews. To 
present the data in a meaningful and distinctive way, we start with a description of the 
respondents and continue to present the findings by combining the responds under 
representative subjects for those findings. 
 

5.1 Interviews 
The respondents will be named as R1-R6. Each respondent is presented below: 
 
Respondent 1 
R1 is the head of development of Empathic Building. He is responsible of growing the business 
internationally with a target to have 20 million square meters installed in 2020. 
 
Respondent 2 
R2 is an office expert and has a large part of her life been working with office design based on 
flow and functionality perspectives. She is educated as an economist and behaviorist and has a 
background in office services, facility management and worked with local planning and project 
management. Since a few years back she is running a consulting company called GoToWork 
with its member office PopInWork. Her tasks run from sales to exploration but also include 
operation and development of the business. 
 
Respondent 3 
R3 works in Fortum Corporate strategy unit and acted as project manager in Fortum 
Headquarter move project and the relocation of their headquarter and Helsinki capital area 
white collar workers into the new smart office based on Empathic Building and activity-based 
workplace concept. The total amount of staff moved was approximately 1150 people that is 
being introduced to the new corporate culture. In their old office they had fixed desks and 
rooms. Today, even the top management is working in Empathic Building and its intelligent 
user interface for activity-based office. 
 
Respondent 4 
R4 is responsible for business development within NCC Property Development in the Nordic 
countries. In his business role he has responsibility for sustainability and digitization and to 
raise questions strategically. Since many of the projects at NCC Property Development starts 
from scratch, R3 does not work operationally in the project but rather with the sustainability 
and digitization questions in the early phase. 
 
Respondent 5 
R5 is working with leasing of commercial premises and mainly offices. During the early phases 
of the development she works consultative to monitor commercial interests. The main objective 
is to fill the cities and properties with something that their future tenants will appreciate in a 
manner that makes them willing to pay a higher rent. Their tenants are mostly larger companies 
that require large office areas. 
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Respondent 6 
R6 is doing his PhD at NCC Property Development since the past year. The aim of the research 
is to understand how social processes such as knowledge sharing, and collaboration takes place 
at the desks in the office environment and how meetings can happen spontaneously at the coffee 
machine. 
 
5.1.1 The view of knowledge 
The respondents R1, R2, R3 and R4 have managerial positions at their respective companies 
and therefore their view of knowledge is of importance for this study. With their view we can 
form an opinion for how the respondents’ perception of knowledge affects the usage of the 
digital platform and transfer of it in the context of their office environment. 
 
Generally, the respondents share a fundamental view of knowledge as experiential. R2 explains 
that knowledge is a combination of learned and experiential. R1 believe knowledge is 
something that grows with time. The further we go into the future, the more knowledge we 
gain. But this knowledge is not only something documented in papers but rather stored within 
individuals. You can therefore manage knowledge by building a network consisting of 
individuals with different knowledge. 
 
R4 emphasize the importance of allowing the experiential knowledge to remain within the 
company even after that individual ends its employment. It is important to create a platform 
that make it possible for the knowledge to change and increase its explicit understanding. By 
working in a unique way and be part of a digitized environment where that knowledge is being 
transferred between individuals, the experiential knowledge is being stored within individuals 
and thus the company. 
 
The respondents also believe that knowledge is very dynamical and is being used differently 
today where many industries and competencies are crossing each other. This requires 
dynamical methods that allow for the most efficient use of knowledge as well. 
 
5.1.2 Features in Smart office environments 
When asked about the purpose of Empathic building, R1 replied that the “main goal is to 
provide end-users tools that enables collaboration, reduce administration work and generates 
happiness and well-being for the employees which in the end improves performance”. 
  
R1 believes that integration of Information Communication Technology (ICT) tools in work 
environment to make it more “smart” would benefit the way people work. The distinctive 
features of Empathic Building are a way to create a smart office environment. 
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The current features that Empathic Building consists of are following: 
 

1. IoT sensors that creates a virtual reality of the office and show how the employees are 
utilizing the space. One major part of this feature is that employees can see on a screen 
in the office where their co-workers are located and whether they are available or not. 

 
2. Each employee has a personal profile in the platform that consist of information on 

their current work, LinkedIn profile and competencies. 
 

3. Feedback function which the employees can use to react to a specific topic as happy, 
neutral or negative. The topic is chosen by the employees and it can be about the office 
environment, work or thoughts outside of work. 

 
Further, R2 perceive the Empathic Building similar to computer software that is commonly 
used at companies. This software alerts coworkers on other individuals who holds experiences 
in similar work tasks, in which they might not even been in contact with each other before. In 
the same way as each employee has a personal profile at Empathic Building, the coworkers are 
given all the information needed to know about the experiences and knowledge of a person. 
 
Both R1 and R2 describe the digital platform of Empathic Building as the interface between 
digital world and physical world, where the positioning system shows what skills and 
competencies there exists in the building and where those individuals are located. 
 
One of the other main goals of Empathic building is to generate happiness and wellbeing for 
the end users which can be achieved with the feedback function. R1 states that the feature to 
let the coworkers in the office environment to react to different topics can help the digital 
platform to maintain the satisfaction of the coworkers. By accomplishing wellbeing and 
happiness, the usage of the platform could also occur more efficiently and benefits as well. 
 
Lastly, R4 introduce another smart office feature, that is separated from the Empathic Building, 
focusing on facial recognition. For instance, a coworker can arrive at the office and the facial 
recognition will show on a screen that he or she has arrived, and other coworkers will also be 
able to see it. It can also make an assessment of the person's facial expressions and guess how 
happy, sad, angry or how old you are. The goal of such feature, according to R4, is for the 
coworkers to more efficiently know who is in the office without having the feeling of being 
followed constantly, but also to simplify the access to the building. 
 
5.1.3 Activity-based Smart office 
Respondents R1, R2 and R3 emphasized the importance of connecting the activity-based office 
concept to features in their smart office environment. R1 states that the benefits of Empathic 
Building are accomplished in an activity-based office where employees do not have a 
designated desk. Thus, the digital locational platform allows the employees to choose a desk 
that they know is not being utilized and see what other colleagues are working near them. 
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Both R2 and R3 believe the activity-based office is crucial for the aim of working in a mobile 
way compared to offices where the coworkers have fixed places. The smart office together with 
the activity-based workplace have the supportive functions for the best execution of their core 
business. 
 
These supportive functions in the office and its built and decorated environment are 
summarized by: 
 
● The flows that have been put in place for the users. 

● Technology and digital platforms. 

● Agreements between the users. 

 

5.1.4 Benefits of Smart office environment 
The respondents R2 and R3 identify several key factors of their smart office environment that 
they believe has been the biggest change from their old office: 
 
● Helps to find free desk. 

 
● Helps to find your colleagues. 

 
● Beneficial data input for further development of the office. 

 
Further, the respondents R2 and R3 mention four concrete and crucial outcomes due their 
smart office environment: 
 

1. Increasing number of spontaneous meetings and informal communication 
 

2. Transparency of knowing what everyone within the organization is working with. 
 

3. Faster communication and decision-making. 
 

4. More informal collaboration. 
 
 
As stated by R1, the ability to locate coworkers is an effective way to create more spontaneous 
conversations between colleagues. A coworker can engage in conversation with another 
coworker they see is available by looking at the screen as shown in Figure 5. 
 
According to R2, the fast communication gives the coworkers the fast access to information 
and knowledge of another coworker. While spontaneous meetings increase the pre-planned 
meetings decrease. R2 further believes it is inevitable that increasing proportion of spontaneous 
meetings with rapid reconciliation make organizations as whole become more decision-making 
and faster in that process. 
 
When it comes to the transparency of knowing your coworkers’ competencies, is according to 
R3 a positive outcome of the locational feature given by their smart office environment. This 
is a challenge for big companies, and was a challenge at their old office, which they feel is 
being proactively managed as of now. 
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The respondents also experience that the locational feature is a way to enable collaboration, by 
given the opportunity to sit next to a coworker that could benefit your work. R1 explains that 
if you have not been working with a colleague before and you are interested in collaboration it 
would be beneficial to have some background information about that person. The respondents 
also expressed that the new way of working and smart office environment is lowering the bar 
to start to communicate with people you do not know and work with daily. 
 
Furthermore, R1 claim the smart office provided by Empathic Building does not necessarily 
require a customized design of the office for an increased number of spontaneous meetings to 
occur. R2 however states, even without the smart office, one of the unique selling points when 
building an office that supports a mobile way of working, and fits activity-based work, is the 
key to achieving the right variety and that the physical space is big enough to accommodate the 
people that are supposed to work there. 
 
Utilization will differ whether it is a homogeneous organization, part of an organization or as a 
cluster from many industries placed in the physical space. The goal is rather to design the flows 
so that they can achieve the meeting points and thus spontaneous meetings. 
 
5.1.5 Challenges of Smart office environment 
From respondents R2 and R3, three challenges have been identified: 
 

1. Coworkers are inconvenient to being tracked in the office. 
 

2. Difference in age when it comes to taking advantage of the digital platform. 
 

3. No formal structure for collecting the knowledge that is being transferred between the 
coworkers. 

 
The biggest challenge for R3 and their Smart Office environment has been to encourage people 
to take location tag and show their location in real-time. This has also been common experience 
for R2, where it has been shown an inherent concern to showcase where you are, patterns of 
movement and what you do. R4 also add that the complex and smart solutions today are mainly 
about positioning, which is facing this mentioned resistance. When discussing with individuals 
they fear the extent of openness they will be forced to show on their workplace if they are being 
traced everywhere in the office. 
 
Respondent R3 state that younger coworkers have it easier to take full advantage of utilizing 
the Empathic Building application to navigate in the office. This has not been the case with 
older coworkers, which is a substantial portion of their employees. This is also agreed by R2 
who believe younger people who are born into the era of digitization probably have a more 
open approach on what to share about themselves and is thus more open. 
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The two respondents further explained that there is a lack of strategy to collect knowledge that 
is being communicated between the coworkers. However, R2 states that the communicated 
knowledge between the coworkers is being brought with each coworker to the weekly planned 
meetings. Here, all the consultants can talk about the happenings during the week in which 
everything is being written and uploaded to a database every coworker has access too. Even 
though the meetings are not mainly about what every coworker said when they talked to each 
other, R2 believes this is the only way as of now for them to collect the exchanged knowledge 
in the office between the workers. 
 
5.1.6 Social interaction in the office environment 
Respondents R2 and R3, who are the users of smart office environment experienced, as 
mentioned earlier, an increasing number of spontaneous meetings. Thus, R6 was interviewed 
on his view of social interaction in the office environment and how spontaneous meetings 
initiate. The research is done mainly at office environments where each coworker has its 
designated desk, unlike the activity-based office environments used by R2 and R3. 
 
The study in which R6 investigates on this phenomenon is focused on the coworkers’ desk as 
well as at the coffee machine. It can be found that when a coworker sits at the desk a 
conversation can be initiated by just making eye contact to the other person. Meanwhile, if two 
coworkers are making a conversation at the coffee area and a third coworker is waiting for his 
coffee to be done, that third coworker can take part of that conversation by just turning the body 
towards them. 
 
Further, R6 states that for spontaneous interaction to happen those concerned need visibility 
and audibility. It is emphasized that seeing the coworkers will encourage you to take more 
spontaneous contact. The main reason to this is because they do not feel that there are so many 
physical steps to contact, comparing to knocking on the persons door and ask if they have time. 
 
It was mentioned earlier that the spontaneous meetings experienced by R2 and R3 was not only 
due to the smart solutions in their office environment but rather a combination of smart office 
and activity-based. However, R6 does not believe that increasing number of spontaneous 
meetings are a matter of fixed seats or not but rather about where the coworkers are available. 
 

5.1.7 Tenant preferences and the choice of office 
As part of this study we want to form a general view of preferences the tenants today have when 
it comes to the choice of office. This could have an impact on the development of smart 
solutions in the office environment, which we want to investigate. 
 
Respondent R5 works with tenants from all industries daily and explains that the main objective 
when tenants choose an office is: 
 

“To find a place they can use to attract the best talents for the company, to maintain the 
skills, be an attractive pillar and competitive in its own industry.” 
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Today, the choice of office is an important matter for office tenants, compared to a couple of 
years back when the office only was a location where you could work. The tenants highly value 
a new office that can attract but also reflect the brand efficiently. Further, the tenants also seek 
flexibility in the use of the office. 
 
It is mainly about the office having good conditions where changes can easily be made over 
time. Such changes can be that you need more rooms, installations but also new technologies. 
Another change is the ability to change the office from for instance open office to activity-
based whenever it is wanted. 
 
The respondent also clarifies that the awareness on smart office is very low with office tenants. 
They only have the demand based on their needs, which the property developers try to meet 
when designing the office 
 
Thus, the property developers have the knowledge on new technologies and solutions for the 
office environment since they work with long time perspective forcing them to be aware of 
trends such as smart office occurring on the market. 
 

5.1.8 The development of Smart office 
When asked about the future of Empathic Building, R1 replied that they have ideas of 
developing additional features that can boost the end users and coworkers to be more active and 
collaborative. 
 
One such feature could be to measure how many different people someone is communicating 
and meeting with during the day to identify the most active persons in the office environment. 
The reason is to understand their behavior and how that type of behavior can be spread amongst 
the other coworkers. 
 
Not all leaders that are in managerial positions are fit to be in that roll, where the feature can be 
used to find the most efficient person for the specific office environment. Furthermore, 
respondent R4 believe there will be challenges of the Smart Office concept as of the way it is 
being utilized today. 
 
The providers of smart solutions for the office environment are not the ones that builds the 
building for those solutions. What they have is services that makes an individual person's life 
easier. The problem in this is that the providers capitalize on their own small solutions and it 
can make the experience less pleasing for that individual and the user because of the number 
of different digital interfaces that need to get all the solutions to work simultaneously. 
 
Therefore, with the development of smart offices it will be important to also consider the 
operational management of it and how it is going to be done. R4 also believes that the digital 
solutions in smart office is not solely going to help knowledge transferring, but rather that it is 
also important to create the physical flows that helps in collaboration with the digital solutions. 
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6. Analysis 

To receive a clear view of the empirics, this part analyzes the sub issues that were presented in 
the beginning of this study. Further, this analysis will provide the fundamental basis for 
providing a conclusion on the main issue. The analysis will be done by the help of the problem 
background, theoretical chapter and the empirics. 
 
6.1 Sub issues 
 

6.1.1 What are the features in the smart office environment today that contribute 
to knowledge transfer and how? 
In this study three concrete features have been identified in the smart office environment 
investigated in this work: 
 

1. Virtual reality of the office showing where employees are located and their 
availability. 

 
2. Personal profiles showing the employees competencies. 

 
3. Feedback function showing the employees satisfaction in real-time. 

 
As a result, the users of these features have experienced finding free desk, colleagues and 
competencies as fundamental reasons to increasing number of spontaneous meetings, informal 
communication and collaboration. Further, they also mention transparency and involvement of 
senior managers as well as faster communication that lead to faster decision-making. These 
findings will be presented in depth with our theoretical framework as following. 
 

• Spontaneous meetings and informal communication between coworkers 
 
One of the respondents, that also research on interactions in the office environment, mentioned 
that spontaneous interaction happens if the coworkers have visibility and audibility. Thus, in 
the case of the smart office investigated in this study, the coworkers have visibility through the 
screen where they can see the location of coworkers and approach them to initiate spontaneous 
interaction. The audibility can be achieved when other coworkers hear those spontaneous 
conversations being made and therefore can approach and be part of it. 
 
Increasing communication due to technology is by Heide et al. (2005) described as one of the 
most common measures for increased knowledge sharing. Through this they further state that 
new thoughts and ideas can be developed and discussed.  
 
Furthermore, spontaneous interaction is shown to contribute to knowledge transfer in several 
ways. According to Spraggon and Bodolicas (2012) multidimensional taxonomy the 
spontaneous meetings which the smart office users’ experience is connected to the non-
canonical face-to-face processes, as illustrated in figure 4, where the meetings are informal, 
unstructured and highly dynamical.  
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Spraggon and Bodolica states that non-canonical face-to-face encountering is shown to have 
stronger willingness to share knowledge, stronger flow of knowledge and higher quality of this 
new knowledge. The empirics also experience this in their smart office environment, where 
coworkers feel freer to share knowledge and collaborate with others compared to before the 
integration of the smart office features. 

 
Figure 4 Illustration showing where the experiences of smart features fit in Spraggon and Bodolica (2012) 

Multidimensional Taxonomy model (Saleh and Munoz, 2018) 
 
The knowledge that is being transferred in these spontaneous interactions is according to the 
empirics mostly based on individual experiences and competencies, which by the theory is 
defined as tacit knowledge. In the SECI model presented by Nonaka and Takeuchi (1995), four 
ways of knowledge transfer between tacit and explicit knowledge is explained. This model can 
in turn be used to identify methods for knowledge transfer.  
 
The features are shown to only fully accomplish the socialization process where tacit 
knowledge is transferred to tacit knowledge through the spontaneous meetings in the smart 
office environment. This means that the smart office features seem to be a method specifically 
for the socialization process. We consider the other three processes, externalization, 
combination and internalization as challenges for knowledge transfer in smart office 
environment through the smart features, which will be further analyzed in the next section. 
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• Collaboration between coworkers 
 
The increasing collaboration between coworkers is believed to be a way of accomplishing the 
challenges of knowledge transfer as described by Bartol and Srivastava (2002). For instance, 
one of the more considerable challenges for organizations is to get the knowledge of coworkers 
to stay within the organization. 
 
Both Szulanski (2000) and Argote and Fahrenkopf (2016) believe collaboration between the 
coworkers is very important if knowledge is going to be transferred between individuals and 
thus stay within the company on the long-term. Ajmal, Helo and Kekäle (2009) and Heide et 
al. (2005) adds that the success of knowledge transfer comes from the personal relationship and 
integration between the individuals. Additionally, according to O’Dell (2006), organizations 
tend to focus more on increasing collaboration when it comes to strengthening their knowledge 
transferring capabilities. 
 
By giving the opportunity to receive information on competencies of coworkers and their 
location through the smart office platform, more formal and informal collaboration occur and 
is therefore a way for the organization to accomplish the challenge of exploiting knowledge. 
This also align with Trees (2015) statement that IoT can provide better connectivity between 
individuals, which in turn can create innovative ways for knowledge being leveraged.  
 

• Transparency and involvement of senior management 
 
As shown in the empirics the smart office features has had an impact on including the 
organization as whole. The importance of utilizing senior coworkers is according to Soliman 
and Spooner (2000) and Turban and Aronson (2001) a way to create a culture where motivation 
to spread knowledge increases. The smart office has had an impact on including senior 
management more compared to before the usage of the features. 
 
Further, the transparency in the sense of knowing the location of every coworker and what they 
work with is a way to implement a trust and work culture. This culture is one of the most 
principal factors to increase knowledge sharing since there is an increasing trust between 
coworkers (Soliman and Spooner, 2000; Turban and Aronson, 2001). By trusting each other 
more, there is also more likely to be open and the willingness to share knowledge increases. 
Thus, the transparency explained in the empirics is according to the theory creating the work 
culture that both improve knowledge transferring but also establish a learning organization. 
 

6.1.2 What obstacles to knowledge transfer in smart office environment can be 
identified? 
In the empirics, three challenges are experienced by the users of smart office. The first one is 
the challenge to encourage the coworkers to show their location in real-time. The second is that 
older coworkers have it more difficult to take advantage of the smart office features and lastly, 
there is no formal structure for collecting the knowledge that is being transferred between the 
coworkers during the spontaneous interactions and collaboration. 
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• Coworkers are resistant to showcase location in real-time 

 
In section 6.1.1 we explain how the spontaneous meetings increase due to the smart office 
features and thus help potential knowledge to transfer more efficiently. However, one of the 
smart office users in this study who have integrated this new concept have employees who have 
opposed to being traced in-real time, which hampers the impact smart features could have on 
knowledge transfer. 
 
If the organization seek an efficient knowledge transfer in the smart office environment there 
must be involvement of the whole organization, since the potential knowledge that is elaborated 
during the spontaneous meetings are mostly experience and personal based and the individual 
itself need to have the willingness to share it. This free will of sharing is needed if the non-
canonical interaction for knowledge transfer described by Spraggon and Bodolica (2012) is 
going to be accomplished. 
 
Further, due to this resistance other smart solutions are being developed. One example that was 
brought up in the empirics was facial recognition that will instead of tracing the employee in 
real-time, only reveal which employees are currently in the building. This means that other 
smart office concepts are also developed based on the employees needs and not solely on what 
technological features that are available. 
 

• The age of coworkers affects how well the smart office platform is utilized 
 
As described in the empirics the younger coworkers are shown to have it easier to use the 
features provided by the smart office environment. We believe there are various reasons to this 
that need to be investigated separately. We see a connection between age and technology in 
general, where younger generation are born into the era of digitization and open to new features 
forcing them to reveal more of their personal identity. 
 
Meanwhile, with the older generation this may not be the case since they always can compare 
current era with what they experienced before the technological integration in our daily lives. 
This description could be an explanation of the discourage to share and thus utilize the smart 
office features. 
 
Further, this do have an impact on the knowledge transfer in the smart office environment 
because older coworkers are in possession of more knowledge and experiences that the younger 
coworkers could inherent through the spontaneous interactions and collaboration. 
  
Both the challenge of having resistant employees to showcase location as well as older 
coworkers to utilize the smart features are important to overcome, if the challenge of getting 
the knowledge to stay within the organization, stated by Bartol and Srivastava (2002), is going 
to be solved. Even though the empirics present these challenges separately, we believe they 
need to be seen very close to each other because of the various connections between them. 
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Also, one of the benefits due to the smart office environment was that senior managers are more 
involved, which could be perceived as contradiction when it is also experienced problems with 
older coworkers utilizing the smart feature. We believe it is a combination of both, due to the 
extent of the organization that experienced these obstacles. 
 

• No formal structure for collecting the knowledge 
 
As mentioned in section 6.1.2 the processes of externalization, combination and internalization 
in the SECI model are considered as challenges for knowledge transfer in smart office 
environments based on the features in this study. So far, only the socialization phase is being 
accomplished through the locational tracing feature that have increased interaction between the 
coworkers. 
 
Thus, the current features in the office environment only provide the increase of spontaneous 
meetings and potentially also knowledge being transferred between the coworkers in those 
meetings. There is no formal structure for collecting the transferred knowledge and therefore 
the smart office environment does not accomplish all the processes of Nonaka and Tekeuchi 
(1995) SECI Model explained by Hosseini (2011) as illustrated in figure 5. The processes of 
externalization, combination and internalization require explicit knowledge, which in this case 
would be the codified knowledge transferred between the coworkers. 
 

 
Figure 5 Illustration showing where the impact of smart features is accomplished in Nonaka and Takeuchi (1995) 

SECI model (Saleh and Munoz, 2018) 

Though, the named processes could be accomplished outside of the smart features, by providing 
the coworkers of explicit knowledge accessed in databases. However, the empirics do not bring 
this up since this study intend to investigate what the smart features in the office environment 
can do for knowledge transfer and not what the organizations do to manage knowledge through 
for instance virtual processes. 
 
Furthermore, section 5.1.1 in the empirics provide a view on managing knowledge that align 
with the theoretical standpoint of this study. The respondents believe knowledge is mainly 
experience based which grows with time through learning by doing.  
 



31 
 

They further state this knowledge is not only documented in papers but rather stored within 
individuals, which according to the theory is tacit knowledge. This view does however align 
with the definition brought by Alavi and Leidner (2001) who describes knowledge as 
information that is possessed in the mind of individuals.  
 
In an organizational context both Davenport and Prusak (1998) and Hislop (2009) believes the 
knowledge is embedded not only in documents but also in for instance routines and processes. 
Different perspectives on knowledge is important for this study where we understand that the 
spontaneous interactions and informal collaboration between the coworkers in the smart office 
environment may not include knowledge entirely but also information being transferred.  
 
When it comes to the collection of the potential knowledge that is transferred, the respondents 
believe the tacit knowledge can be managed by building a network that consists of different 
individuals with different kind of tacit knowledge based on their experiences and competencies. 
As stated by Nonaka (1994) and Spencer and Grant (1996), tacit knowledge is difficult to 
describe and capture because of its individualistic focus.  
 
However, the empirics provide a new way of capturing knowledge that is about capturing 
individuals and their knowledge in a personal network of contacts. This differ from Hansson et 
al. (1999), where the codification strategy is used to codify tacit knowledge. This is done on the 
initiative of the individual who held the knowledge and makes it concretized and available in 
databases. As explained earlier, the smart office environment as of now, do not have any feature 
that makes this codification possible.  
 
The empirics also show that the intentions of the smart office environment investigated in this 
study is not about transferring knowledge between coworkers but rather to improve their well-
being and collaborative abilities. We consider this as a reason to why the codification of 
transferred knowledge during the spontaneous interactions and all processes of the SECI model 
is unaccomplished and lack of smart feature for it. 
 

6.1.3 What needs do organizations have today when it comes to their choice of 
office environment? 
Knowledge transfer is according to Argote and Ingram (2000) a way for organizations to 
achieve competitive advantages. This statement is as mentioned in the theory also agreed by 
Gupta and Govindarajan (2000) and Asakawa and Lehrer (2003) who believe that knowledge 
transfer can contribute to knowledge stay within the company and thus giving the competitive 
advantages to explore new knowledge for long-term innovation, which Eriksson (2013) 
describes as organizational ambidexterity. 
 
In this analysis, the smart office platform that has been investigated has shown to improve 
knowledge transfer between coworkers through increasing interactions. Additionally, in section 
5.1.7 it is explained that tenants who seeks a new office environment want to find a location to 
attract the best talents and maintain the skills to make them competitive in their industry. 
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Thus, the integration of smart office for those companies can be a way to not only transfer 
knowledge efficiently but also satisfy their goal to be more competitive. Even though the smart 
features do not currently have a solution to capture and codify the knowledge, it still contributes 
to knowledge being transferred to more coworkers and thus help the organization to exploit 
valuable knowledge on the long term by having it stored within individuals. This shows that 
the smart office concept in general do comply with tenant objectives, which also strengthens 
the argument for why the research by Grand View Research (2018) shows that an increasing 
number of companies choose to implement smart office features or move to a smart office 
environment. 
 
6.1.4 How is the predicted short-term development of the smart office concepts 
going to impact knowledge transfer? 
In the empirics, two important ideas are brought up as impact of the smart office concept in this 
study. The first one is to develop additional features that can boost end users and coworkers to 
be more active, and the other one is the importance to have united interface for the smart office.  
We have also mentioned in this study that an increasing number of organizations implement 
smart office features, which we believe is a demand that can lead to more providers developing 
new types of smart offices with distinctive features that can overcome the knowledge transfer 
challenges today. 
 

• Measuring coworkers communicative and collaborative abilities 
 
Traditionally, a coworker can get promotion based on its accomplishments. The goal to measure 
productivity of each coworker in the smart office environment is to help find the most 
productive person when for instance filling managerial positions or hiring new coworkers. This 
is believed to be a possibility of letting a person in charge that can help to create the most 
collaborative office environment according to the empirics. This idea of measurement is similar 
to what Uden and He (2017) believed is a way for IoT to create knowledge instead of enhancing 
it as a tool. The measurement tool is in this case an IoT feature that can capture data and convert 
it to knowledge and information about coworker behavior. 
 
We have further mentioned in section 6.1.1 that collaboration between coworkers is crucial for 
knowledge to be transferred between individuals. If such feature of measurement is going to be 
integrated in the smart office environment successfully and have the impact of making the 
environment more productive, it can be perceived based on the theory that it will further 
improve the coworkers’ willingness to share knowledge since the coworkers know they are 
being measured on how much they communicate and collaborate with the others. 
 
However, Spraggon and Bodolica (2012) and the non-canonical processes, believe the 
willingness to share knowledge can be achieved through the spontaneous interactions where 
the coworkers are not forced to share the knowledge they inherent. With an environment where 
the coworkers are measured it can also be a way of being forced to share knowledge through 
being more communicative and collaborative. 
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• The emerge of new features that can help to overcome knowledge transfer challenges 
 
As analyzed in section 6.1.3, an increasing number of organizations are interested in 
implementing a smart office environment due to the competitive advantages that is gained. We 
believe this will most certainly lead to a competitiveness between different IT providers that 
strive to develop smart features and create new smart office concepts. One example is the facial 
recognition feature that was analyzed in section 6.1.2 which was developed to satisfy the 
coworkers who oppose to showcase their location in real-time. 
 
In this study, we have explained that the current smart offices are in a very early phase of its 
development and commercialization on the market. Thus, the smart office is not limited to use 
the smart features presented in this study solely but rather having other features and approaches 
creating a different smart office environment and concept. 
 
We believe with new actors and ideas of smart office could have an impact for several of the 
challenges we have brought up. For instance, it is explained that the studied smart features do 
not have a solution for capturing and codifying the knowledge transferred during the 
interactions between the coworkers. The technological development could emerge in smart 
features that can have the possibility to record and recognize knowledge being communicated 
in real-time while codifying it instantly. This would overcome many of the most important 
challenges for knowledge transfer in the smart office environment. 
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7. Conclusion 

It has been explained that the smart office features of locating your coworkers and receiving 
work-related information about them, that creates what this study describes as smart office 
environment, provides important experiences for helping more efficient flow of knowledge 
being transferred between coworkers. The experiences due to these smart features that was 
investigated in this study, which also support knowledge transferring capabilities, are 
summarized by: 
 

• Increasing spontaneous interaction between coworkers. 
• Involvement of the organization as whole leading to wider collaboration. 
• Work culture characterized by trust and openness. 

 
Organizations value collaboration as an important aspect of their knowledge transferring 
capabilities. This study enhances the combination of more informal interaction and 
collaboration between the coworkers in the smart office environment which can help the 
organization to exploit knowledge both on the short term but also on the long term. It may not 
be collected and structured in databases, but the collaborative environment can help valuable 
knowledge being exchanged, stored within individuals and thus the organization. 
 
We further believe the insights of this research shows that knowledge transfer can be seen from 
a perspective where the organization as whole can be included in the knowledge transfer 
processes. Organizations today may find it easier to focus more on exploiting knowledge 
through methods focusing on smaller groups of coworkers within the organization. But with 
smart office environments and its capability to involve the organization as whole and thus wider 
collaboration, the organizations can benefit from interactions between different divisions and 
thus potential knowledge being transferred more efficiently. 
 
When it comes to the challenges for knowledge transfer in the smart office environment we 
believe it is a matter of maturity in using the features. The smart office users in this study 
experienced obstacles of encouraging coworkers to be traced in real-time as well as 
understanding the usage of the features. We believe this is a cause of the short period of time 
both users have been in their smart office environment, and therefore time will be needed for 
their coworkers to adapt. 
 
We further had the ambition to provide contributions to the multidimensional taxonomy model 
by Spraggon and Bodolica (2012). The mentioned experiences by the smart office user have 
been found aligning with the non-canonical processes in the multidimensional taxonomy 
model. We believe the insights we have provided in this study make the investigated smart 
office features as an applicable way for coworkers to interact and thus transfer potential 
knowledge according the model. 
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Finally, it was also aimed to answer the main question on how organizations in smart office 
environment acquire knowledge through knowledge transfer.  It has shown that an organization 
can integrate smart features to their office environment that can provide benefits which 
enhances their knowledge transferring capabilities. In this case the locational smart office 
features can provide many of the benefits such as increased interaction between coworkers. 
These benefits and experiences are useful according to the theoretical framework, for creating 
an environment that can help the organization to exploit knowledge among coworkers through 
increasing spontaneous interactions and collaboration, and thus gain the competitive advantages 
that comes with it.  
 
7.1 Further research 
It was emphasized in this study the early age of smart offices, where the empirical cases had 
only been in their smart office for a matter of months. Therefore, any further research will also 
have the possibility to receive data that is more arguable. In our case, the matter of months 
which the office users were in their smart office environment makes it difficult to provide 
convincing arguments. 
 
Further, we have been clear about the importance of letting our research be the fundamental 
ground and provide understanding of the phenomena which can be useful for further research. 
Except for the very short timeframe in which smart offices have been used, we believe 
confirmations will be needed on what extent the spontaneous meetings occur in the office 
environment. We did not receive this data since our interviewees had managerial position, but 
further research could use other methods such as shadowing in the smart office environment 
and collect data based on the coworkers experiences directly. 
 
We have mentioned that the demand for smart offices will increase and lead to new concepts 
and features to be developed. In this study we looked at one of the few smart office concepts 
that currently are available. Thus, we believe it can be wise to look at the smart office market 
to investigate other concepts and identify what latest trends have been integrated and how these 
could affect the knowledge transferring capabilities in the office environment. 
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Appendix 
 
Interview questions 
 
 

1. Tell us about yourself and your professional role? 
 

2. Tell us about the company you work at and how many years have you been 
employed? 

 
3. Can you describe your smart office environment (Empathic Building) and how it 

differs from the office environment you had before? 
 

4. Can you tell us about your perception of Empathic Building and its purpose? 
 

5. What benefits do you experience with Empathic Building? 
 

6. Describe a successful situation due to the Empathic Building. 
 

7. Describe a less successful situation due to the Empathic Building. 
 

8. Are there any parts of the tool within the Empathic Building that is of most use for 
you? 

 
9. What was in advance the expected biggest challenge with Empathic building? 

 
10. How were the employees prepared for the change? 

 
11. Have you encountered dissatisfaction with the implementation or the concept? Have 

for instance the coworkers felt unease with the concept of Empathic Building, where 
they are being followed etc.? 

 
12. Do you see a difference to how older and younger coworkers have adapted to the 

concept? 
 

13. Has it differed in productivity or collaboration due to cultural differences among the 
coworkers? 

 
14. How is the Empathic Building helping the coworkers to interact and share experiences 

compared to your previous office environment? 
 

15. Can you give an example in your work where you think you get valuable knowledge 
from other employees? 

 
16. Do you have a strategy for collecting the knowledge among coworkers? 

 
17. In what way has leadership changed after the implementation? 

 
18. How satisfied are you with the result? 
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