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ABSTRACT 

Title   The knowledge creation process in high reliability organizations. A case 

study on intra-team learning at the Lambohov Fire Station. 

Authors Ekaterina Zalizniuk and Valerie Besslich 

Advisor   Andrea Fried 

Date    August 14, 2019 

Background  Each organization has its specifics that affect the way knowledge is created 

and transferred. The existing literature in the field of knowledge creation, 

studies contemporary organizations and currently does not consider special 

cases such as high reliability organizations. 

Aim  To complement the existing knowledge creation model by describing the 

knowledge creation process for high reliability organizations using the case 

study of the Lambohov Fire Station. 

Methodology  A qualitative case study was conducted and carried out with the help of 

Lambohov Fire Station through non-participant observations and semi-

structured interviews with one of the fire brigades. 

Findings Our research has revealed that the learning processes in HROs differs from 

the existing theoretical framework. According to the literature, knowledge 

is created through conversion of tacit and explicit knowledge, while at the 

fire station the conversion involves tacit and implicit types of knowledge 

 

Keywords 

High reliability organization - Knowledge creation - Tacit Knowledge - Explicit Knowledge 

- Implicit Knowledge - Learning Process - Learning Landscape 
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“Knowledge is experience and everything else  

is information” 
 

— Albert Einstein 
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TERMS AND DEFINITIONS 

Practical Terms 

Emergency 

services 

All first responder services i.e. fire brigade, police, ambulance, and 

coastguard (MSB, 2010) 

Fire brigade An organization that works to prevent unwanted fires and stop them 

from burning (Cambridge Dictionary) 

Fire & rescue 

service 

The overall societal concept of a fire and rescue service as opposed to 

the physical nature of an individual operational fire brigade (MSB, 

2010) 

High reliability 

organization 

(HRO) 

An entity that encounters numerous unexpected events in a high-tempo 

and unpredictable environment, yet it has the capability to address 

surprise events safely and effectively (Weick & Sutcliffe, 2007) 

Incident 

commander 

The incident commander has overall management responsibility for 

the incident (FEMA, 2017) 

MSB Swedish Civil Contingency Agency 

RTOG Räddningstjänsten Östra Götaland (The fire and rescue service of the 

county of Östergötland, Sweden) 

Theoretical Terms 

 

Learning 

mechanisms 

Empirical instances such as, e.g. lessons learnt meetings, databases or 

informal encounters (Prencipe & Tell, 2001, p. 1380) 
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Learning 

landscape 

 

Refers to the collection or portfolio of learning mechanisms. Can be 

clustered into different patterns (Prencipe & Tell, 2001) 

Tacit Knowledge 

 

Type of knowledge that can be described in forms of subjective 

insights, intuition, individual, and hard to crystallize. This type of 

knowledge is hard to communicate because it is highly personal and is 

deeply based on actions, ideas, values, and emotions. (Nonaka et al., 

2000) 

Implicit 

Knowledge 

Type of knowledge that is closely linked with intuition and serves to 

described as a sense of what is right or wrong and knowledge on what 

is appropriate or is not in a certain situation.  (Reber, 1989) 

Explicit 

knowledge  

Type of knowledge that is easy to express in forms of data, formulas, 

procedures, and manuals: can be easily stored, shared and transmitted 

(Nonaka et al., 2000) 

SECI process The SECI process (Socialisation, externalisation, combination, and 

internalisation) is a part of the knowledge creation model developed 

by Nonaka et al. (2000) and describes four steps of conversion between 

tacit and explicit knowledge (Nonaka et al., 2000) 
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1 INTRODUCTION 

1.1 PROLOGUE 

It is a rainy Tuesday morning as Björn and his team of firefighters are on their way to meet their 

colleagues from two neighboring stations at a shared training facility. While his colleagues back 

at the station are covering the incoming emergency calls, Björn`s team has a training day on 

their schedule. As his colleagues from the other stations are also at the training facility, they 

want to practice working together with all teams. After a short briefing on today's mission 

“Severe fire in a two-story building; two people missing in the building” the team gets into the 

fire engine and approaches the fire scene. 

At the scene, they quickly seek their tasks where Björn as the incident commander talks to the 

witnesses to gather information, while his colleagues start by setting up the water hoses. Shortly 

after, the firefighters start by examining the burning building for people inside and carry out 

the victims (Imitations of real bodies for the training purpose). First, they rescue a little girl 

which is followed by her brother who was also in the building. As the paramedics take over, 

Björn and his team focus on putting out the fire. Together with arriving to the scene, collecting 

their tools and leaving the incident, the exercise took about 90 minutes. Although it was only a 

training exercise, the task required a great deal of strength and concentration from the 

firefighters and everyone is tired meeting up shortly after for a debriefing session in the meeting 

room. 

Usually, after an incident, everyone would get back to the station to get ready for the next 

incident, but today the teams meet to practice a new method for their debriefs called “After 

Action Review”. The firefighters are required to discuss in their teams what went well, what 

did not go so well and how it could have been done better. The questions for discussion are 

written on the whiteboard in the back of the room and everyone gets a piece of paper and a pen 

to take notes. 

As discussions slowly start in each group, Niklas, Hans and Lasse`s pagers send an alarm 

indicating an incident where their presence is required, and they are leaving the debrief within 

seconds. Narrowed in size, the discussions continue. While some firefighters took a few notes 

in the beginning, soon the papers are abandoned, and discussions are only happening orally. 
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After about 20 minutes, the discussions slow down, and the coach starts moderating an oral 

group discussion going through every question where each team expresses what they have 

discussed previously. The whiteboard in the back remains blank. As soon as the exercise is 

over, everyone leaves to grab lunch. 

One note after another lands in the trash bin as the firefighters leave the room. 

 

1.2 A SPECIAL CASE OF KNOWLEDGE CREATION 

Fire departments play an important role in every community around the world. Responding to 

a variety of emergencies such as traffic accidents, fires, rescue missions, and water and storm 

damage, they are the heroes in the eyes of children, skilled and knowledgeable specialists in the 

eyes of their parents. However, their job often requires a lot from them as they operate under 

great time pressure and uncertainty. Prompt action is required as emergencies are usually 

unpleasant for the victims and need to be resolved quickly (Sommer & Njå, 2011). In order to 

act quickly at the scene, learning on the job is more important than the initial training at the 

firefighting school (Taber et al., 2008) and takes place on a daily basis. Nonetheless, as the 

Swedish Civil Contingency Agency (MSB) states: “it is not possible to train for every situation” 

(MSB, 2010). Whether or not the firefighters are able to handle an unknown situation depends 

therefore on the knowledge and skills they have generated through their experiences in the past. 

As there is not a single firefighter who has experienced everything, sharing experiences to share 

knowledge, is crucial for the teams’ success during an incident. Only a knowledgeable and 

skilled team of firefighters can operate safely and efficiently in a new situation (MSB,2010). 

The importance of knowledge has long been recognized not only for individuals but also in an 

organizational context. Nowadays, we live in a society where knowledge can equal power (Nonaka et al., 

2000). Knowledge can be the source of innovation which is important for a company's success (ibid). 

Usually, the success of the company is measured in market share, profit or sales. For fire 

stations, these measures of success do not apply. At the fire station, success is defined as 

incidents where the team acts effectively (Sommer & Njå, 2011). Various researchers have 

studied the importance of knowledge for the success of the company (Zollo & Winter, 2002; 

Levinthal & March 1993; Prencipe & Tell, 2001; Nonaka et al. 2000). Here, knowledge creation 

is described as a dynamic process that consists of creating, maintaining and exploiting 
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knowledge where some form of sharing written/documented forms of knowledge is included 

(Nonaka et al. 2000). 

Our observations demonstrated that a firefighters’ job usually requires a great number of 

practical work. Documentation or writing, in general, is not included in their daily routines. The 

short prologue at the beginning of this paper is an accurate description of a scene that took place 

at a training facility in March 2019 and was observed by us. Written content was barely created 

and not stored. This made us wonder, how the learning process for firefighters looks like. 

 

1.3 LITERATURE REVIEW 

The importance of knowledge management for an organization has long been recognized 

(Winter, 1987; Nonaka, 1994; Levitt & March, 1988). In 1988 Levitt and March studied 

organizational learning, where they described organizational learning as routine-based, history-

dependent, and target-oriented. It is done in order to keep the knowledge within organizational 

memory and eliminate negative effects, such as knowledge loss, due to staff turnover (Levitt & 

March, 1988). Since then business strategy theory and organizational theory have been aiming 

at explaining the success some organizations have over others by linking success back to the 

organizations’ knowledge management capacities (Zollo & Winter, 2002; Leistner, 2010). In 

2000 also Nonaka et al. recognized that knowledge management is inevitable in building a 

competitive advantage. In order to build a competitive advantage, the organization needs to 

understand how to create and manage knowledge dynamically. Therefore, Nonaka et al. (2000) 

studied how an organization (1) creates, (2) maintains and (3) exploits knowledge which led to 

the creation of the SECI process (socialisation, externalisation, combination, and 

internalisation, further explained in chapter 2.5), which describes the process of knowledge 

creation through conversion between tacit and explicit knowledge. More recent contributions 

include the study of the interaction of several learning mechanisms (Zollo & Winter, 2002) as 

well as the study of learning processes and learning landscapes (Prencipe and Tell, 2001). Zollo 

and Winter (2002) describe the processes through which organizations develop dynamic 

routines as (1) experience accumulation, (2) knowledge articulation, and (3) knowledge 

codification. Prencipe and Tell (2001) expand on these findings as they suggest a framework to 

analyze the learning abilities of project-based firms. 
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All of these authors argue for the importance of knowledge management for a company's 

success.  They have identified knowledge creation and knowledge transfer as crucial aspects of 

organizational learning. 

In order to maintain knowledge, Zollo and Winter (2002) have identified knowledge 

codification as an important step in the process. Codifying knowledge requires the highest 

cognitive effort in the process and takes place when individuals externalize their knowledge. 

This includes written tools such as project management software, blueprints, manuals, 

spreadsheets along with other forms of learning by writing and rewriting (ibid). By doing so, 

individuals acquire a better understanding of what made the project or task succeed or fail, in 

comparison to telling stories or having short debriefing sessions. Thereby, it guarantees a better 

learning experience for the future. Moreover, other researchers such as Winter (1987), Zander 

and Kogut (1995) as well as Nonaka (1994) argue that the codification of knowledge is essential 

for the distribution of existing knowledge within the company. Zollo and Winter (2002) suggest 

that a company should build a manual or tool to facilitate the replication of routines. Using such 

a tool hereby requires that it is adequate and implemented (ibid). However, such a tool comes 

at the cost of time that it takes to develop and update such a tool, resources, and managerial 

attention. Furthermore, it also requires time to read and study the tools before implementing 

them correctly.  

Similar to coded knowledge is Nonaka et al.`s (2000) description of experiential knowledge, 

which is knowledge that is easy to express in forms of data, formulas, procedures, and manuals; 

it can be easily stored, shared and transmitted and is the opposite of tacit knowledge, which can 

be described in forms of subjective insights, intuition, is individual, and hard to crystallize.  

Furthermore, Nonaka et al. (2000) state that the interaction between tacit and explicit 

knowledge is the basis for knowledge creation, rather than each type of knowledge 

independently. Similar to Zollo and Winters’ learning processes (2002), the SECI process also 

comes at the cost of resources and time and as tacit knowledge needs to be written down and 

studied in order to turn it into explicit knowledge.  

As illustrated by the literature above, knowledge creation is important for a company's success 

and codification of knowledge is a crucial element in creating and sharing knowledge. One type 
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of organization where success is not only important, but can be the difference between life and 

death, are high reliability organizations (HROs). HROs are organizations that perform in a 

highly complex, dangerous working environment which is often unpredictable (Fraher et al., 

2017; Weick & Sutcliffe, 2007). Examples of HROs include air traffic control system, fire 

stations, naval aircraft carriers, and nuclear power operations (MSB, 2010).  In 2009, Leveson 

et al. defined HROs as organizations that are characterized by system-wide processes that help 

maintain mistake-free operations despite their hazardous nature. Particularly interesting for this 

research are fire stations, as they operate under great time pressure and uncertainty.  

Firefighters, who are not only representing themselves but always an entire profession, are 

perceived by the victims as knowledgeable and skilled to save them in an emergency situation. 

To fulfill this expectation and save lives and property, firefighters are constantly aiming at 

improving their knowledge and skills. Research by the Swedish Civil Contingency Agency 

(MSB, 2010) has revealed, that knowledge is essential for firefighters to perform their work. 

The most recent studies on learning process at fire stations were held in 2011 on Norwegian 

firefighters by Sommer and Njå (2011) and Bram and Vestergren (2011). Bram and Vestergren 

(2011) state that the learning process in HROs remains an underexplored topic. They emphasize 

“a great need” (Bram & Vestergren, 2011, p. 57) in the research of the methods, structures, and 

tools for getting the utmost from the responders’ work experience, assuming there are better 

ways of communicating and transferring knowledge. Sommer and Njå (2011) have researched 

the learning process in high reliability organizations where they highlight the importance of 

training for firefighters to generate knowledge (Sommer & Njå, 2011; Weick & Sutcliff, 2007). 

The authors (2011) found that training, exercise, response to incidents, storytelling, discussions, 

lectures, and reading of articles are the contributing aspects for the development of 

competences. However, “The only written report from the response is a filled-in form, 

presenting simple facts, which can hardly serve as a tool for learning” (Sommer & Njå, 2011, 

p.444). This observation is also in line with the observations we made at the Lambohov Fire 

Station, which were described in the prologue. Nonetheless, the question remains how this is in 

line with the knowledge creation process identified by Nonaka et al. (2000). 

Nonaka et al. (2000), along with Zollo and Winter (2002), have identified the need for 

codification and explicit knowledge as part of the knowledge creation process, which builds a 

competitive advantage for the company. As defined by Nonaka et al. (2000), an organization is 
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“an entity that creates knowledge continuously” (Nonaka et al., 2000, p.6). By this definition, 

the SECI process should as well be applicable for fire stations as they are also an entity that 

creates knowledge constantly. Nonetheless, research by Sommer and Njå (2011) together with 

our observations demonstrated that the SECI process as described by Nonaka et al. (2000) does 

not accurately describe the knowledge creation process for fire stations as explicit knowledge 

was not observed. This motivates the research question of our thesis, which will be introduced 

in the following sub-chapter. 

 

1.4 RESEARCH QUESTION 

Previous research in the field of knowledge management has revealed that the knowledge 

creation process consists not only of generating knowledge and experiences, but also of storing 

and sharing the acquired knowledge, for example, through written documents (Nonaka et 

al.,2000). However, sharing knowledge through written documents is not part of the knowledge 

management at the fire station as the literature review as well as our observations have revealed. 

Seeing this contrast between existing theory and our observation, we started to wonder about 

the process behind knowledge creation in firefighter teams. 

By studying a special case of knowledge creation, we aim to contribute to the existing 

knowledge creation literature. Hence, our research focuses on answering the following 

question: 

How is knowledge created and shared within a team of firefighters? 

Hereby, we are aiming to identify how the knowledge creation process for fire stations is set up 

and what learning mechanisms are used in this special knowledge creation process.  

 

1.5 CONTRIBUTION TO THE FIELD 

By looking at the case of the Lambohov Fire Station, we are aiming to contribute to the existing 

theory on knowledge creation by complementing the existing theories (Nonaka et al., 2000; 

Prencipe and Tell, 2001; Zollo and Winter, 2002) through a case study of the Lambohov Fire 

Station, a high reliability organization by definition. As for the fire station, the current 
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knowledge creation process, based on our observations, seems not to be described by current 

literature on knowledge creation, due to a lack of consideration of HRO specifics. Studying the 

case of an organization that differs from the attributes of a classical organization, we aim to help 

researchers understand the knowledge creation process for organizations that work in a practical context. 

We suggest that with an improved understanding through our contribution, more tailored strategies for 

improving the communication and transfer of knowledge can be developed in the future.  

 

1.6 THESIS SCOPE 

This thesis consists of a single case study of a single team of firefighters at Lambohov Fire 

Station (Räddningstjänsten Lambohov). Together with the station in Kallerstad 

(Räddningsstation Kallerstad) they are responsible for Linköpings Kommun, which consists of 

about 162000 inhabitants. All these stations are part of the local alliance of fire stations, the 

“Räddningstjänsten Östra Götland”, which includes five fire departments in the region of 

Östergötland.  

By doing a qualitative case study, we build a deeper understanding of “behavioral conditions 

through the actor’s perspective” (Zainal, 2003, p. 1). By developing a better understanding of 

this specific case, we identified the methods used for knowledge creation in this particular fire 

station. To answer our research question, we first observed the team during a training exercise 

without direct participation, which was followed by conducting semi-structured interviews with 

each team member. The interviews took place on an individual level and were analyzed 

individually. Each individual interview contributes to the understanding of the team knowledge 

creation process. For the analysis of our findings, we have chosen a grounded theory approach. 

The detailed reasoning for such a methodology is explained in the respective chapter of this 

thesis (chapter three). 

 

1.7 SCHEMATIC OUTLINE OF STRUCTURE 

In the following, we would like to introduce our theoretical framework in chapter two. The 

chapter provides the basis for the analysis and gives the reader the right tools to understand the 

empirical findings. It is built by identifying the knowledge creation process (Nonaka et al., 
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2000) and expanding it with the learning processes researched by Zollo and Winter (2002). The 

chapter then ends with a description of the learning landscapes researched by Prencipe and Tell 

(2001). It is followed by chapter the methodology (chapter three), where we describe in detail 

the research design and strategy to provide an overview of the methods used for data collection 

and data analysis. The chapter ends with the validity and an overview of limitations, which 

supports the credibility of this thesis. The empirical part of our research follows in chapter four 

with an analysis of our findings in accordance to the framework build in chapter two. The paper 

then continues in the discussion (chapter five) where our analysis links back to the theory 

discussed in chapter two. In this chapter, the research question will be answered and further 

questions will be raised. The conclusion in chapter six then gives a summary of our paper 

including the theoretical implications of our findings and links back to the introduction. Finally, 

the paper ends by suggesting further research. 
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2 THEORETICAL FRAMEWORK 

The literature review has shown, that there is a special case of knowledge creation that is not 

covered by the SECI model developed by Nonaka et al. (2000). In order to discuss this special 

case, we first need to further explore existing theory related to knowledge creation and provide 

the support, the reader needs to follow the analysis of our empirical data. As this thesis aims at 

understanding the knowledge creation process for a team of firefighters based on existing 

literature, the following section provides the reader with an understanding of existing 

knowledge creation methods and tools of analysis.  

Throughout this chapter, different types of knowledge and knowledge creation process will be 

discussed and put into perspective. The theoretical framework will grant the reader an overview 

of how knowledge creation and organizational routines relate to organizational learning and 

ends with a framework developed by Prencipe and Tell (2001) that will be used to analyze the 

empirical raw data. 

 

2.1 ORGANIZATIONAL LEARNING 

Organizations learn from both, direct experience and experience of others (Levitt & March, 

1988). Levitt and March (1988) have researched the topic of organizational learning and 

described the process as a routine-based, history-dependent, and target-oriented. Here, 

inferences from the past are encoded into routines that are aimed to guide future behavior. 

However, to encode experience is not the only purpose of organizational learning, but also, 

according to Levitt and March (1988), to be able to record, conserve, and retrieve knowledge. 

The record of experience is done through documentation, accounts, files, standard procedures, 

rules, and practices aiming to share a perception of “the way things are done around here” 

(Levitt & March, 1988, p. 327). Experiences are documented to keep the knowledge within 

organizational memory and eliminate negative effects, such as knowledge loss, due to staff 

turnover. Yet, not every experience is documented, and the selection criteria are unique for 

every organization depending on its targets. Some knowledge from experience is transferred 

directly from those who have been involved to those who have never had the practice. (Levitt 

& March, 1988). 
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Recording experience is a way to educate new employees with the lessons of organizational 

history. Despite this, not every practice and knowledge is relevant in time and thus, might 

disappear from an organization’s active memory (Neustadt & May, 1986). A way to prevent 

this loss is to conserve knowledge through apprenticeships, where new employees 

straightforwardly learn rules and traditions. Knowledge sharing is also challenging for 

organizations with a high number of individuals or with representatives located far away (Levitt 

& March, 1988). Nevertheless, routines that are more frequently used are easier to evoke and 

retrieve, compared to those that are not used at all. According to Argote et al. (1987), 

organizations have issues to retrieve old knowledge or skills. A way to make less frequently 

used knowledge more accessible is to tie that knowledge around generally used routines in order 

to stimulate repetitive use of the knowledge and make it retrievable (Levitt & March, 1988).  

 

2.2 ORGANIZATIONAL ROUTINES 

As mentioned, routines are a way to stimulate the repetitive use of knowledge and make it 

retrievable (Levitt & March, 1988). Levitt and March (1988) define routines as “forms, rules, 

procedures, conventions, strategies, and technologies around which organizations are 

constructed and through which they operate” (Levitt & March, 1988, p. 320). Routines are 

implemented into the core beliefs, frameworks and culture of organizations, hence are not 

affected by staff turnover. Moreover, it makes learning from the past, coded in routines, 

accessible for those who have not been through the experience themselves. Overtime, routines 

evolve as they are being executed by individuals and at the same time they are being expended 

with new knowledge. (Levitt & March, 1988). Prencipe and Tell (2001) characterize routines 

as a result of trial-and-error because it reflects the accumulation of experiential knowledge. The 

Authors (2001) state that experience-based learning is closely related to organizational routines. 

Accordingly, it emphasizes the importance of tacit knowledge, as tacitness appears when 

learning is experiential.  

For our research, we use the definition of routines by Cohen et al. (1996, p. 683), who describe 

routines as “an executable capability for repeated performance in some context that has been 

learned by an organization in response to selective pressures.” We focus on the repetitive 

characteristic of routines because repetitive execution of similar tasks is a traditional view on 

organizational learning, that achieves an intuitive response from individuals. Repetition enables 
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automatic behavior, that does not require extra attention or effort from skilled professionals. 

Moreover, organizational routines enable efficient specialization and coordination, meaning 

that each member of an organization is responsible for knowing his or her job without a need 

of other specialists to know it (Zollo & Winter, 2002). 

Routines enhance learning through the skilled performance of activities within the organization. 

Any actions, which are perceived to contribute to the successful completion of a task, will be 

repeated, when the task needs to be accomplished again, and over time these actions can be 

routinized (Levitt & March, 1988). Some routines can become automatic after continuous long-

term utilization and it might become hard, even for the individuals within the organization, to 

identify and characterize those routines (King, 2009). King (2009) continues by arguing that 

routines bury a high amount of knowledge inside, which can be hard to retrieve from a cognitive 

perspective, as the knowledge is available only through usage. Trying to reflect on the 

knowledge stored in a routine may lead to an inaccurate and incomplete description, hence the 

knowledge within the routine can be as hard to codify as tacit knowledge itself.  

There is a great amount of knowledge stored within organizations and embodied in routines, 

which is also the case at a fire station (Sommer and Njå, 2011). As mentioned, routines facilitate 

learning processes within organizations. As described by King (2009) routines, when 

established within the organization carry a high amount of knowledge. Yet, this knowledge 

needs to be created before it can turn into a routine. In the following, we will discuss types of 

knowledge and how knowledge is being created. 

  

2.3 KNOWLEDGE 

Without the given context, knowledge is just information that does not mean anything (Nonaka 

et al., 2000). Knowledge is context-specific, humanistic and relational (ibid). All knowledge is 

related to human action, what makes it humanistic. However, in the same given context, 

knowledge is framed by beliefs and commitments of individuals, which makes it relational 

(ibid). 

Over the past years, knowledge has become more and more important to organizations, because 

it can create innovation, which can lead to success (ibid). In order to understand the knowledge 
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creation process, one needs to understand that there are various types of knowledge. The most 

common distinction here is to differentiate between explicit, tacit and implicit types of 

knowledge, which will be explained in the following subchapter. 

  

2.3.1 Types of Knowledge 

In this subchapter we will make the reader familiar with three different types of knowledge. 

This is crucial for understanding the following knowledge conversion process, which plays an 

important role in the knowledge creation process. Throughout the thesis, we refer to these types 

of knowledge and use it for our analysis. 

Explicit Knowledge 

Explicit knowledge is knowledge that is easy to express in forms of data, formulas, procedures, 

and manuals; it can be easily stored, shared and transmitted (Nonaka et al., 2000). Explicit and 

tacit knowledge are interdependent and both types of knowledge are crucial to knowledge 

creation (ibid). Despite opposite nature, both tacit and explicit knowledge complement each 

other and are essential for knowledge creation.  

Tacit Knowledge 

Tacit knowledge can be described in forms of subjective insights, intuition, individual, and hard 

to crystallize. This type of knowledge is hard to communicate because it is highly personal and 

is deeply based on actions, ideas, values, and emotions. Hunches could serve as examples of 

tacit knowledge (ibid). 

In the context of organizations, tacit knowledge is humanistic, it comes and goes with people 

entering and leaving the firm. Accordingly, human resource managers are focused on 

encouraging employees to share their knowledge or codify it before leaving the company 

(Chugh, 2012). Chugh (2012) argues that most tacit knowledge remains implicit within the 

organization. While implicit knowledge will be discussed below, he argues that the most 

common reason why tacit knowledge remains implicit within the organization is, the lack of 
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incentives to codify (document) such knowledge. We will further discuss the codification of 

knowledge in chapter 2.6. 

Implicit Knowledge 

Implicit knowledge is a special form of tacit knowledge. While some use tacit and implicit 

knowledge as synonyms, the difference is that implicit knowledge has been captured without 

conscious strategies for learning (Reber, 1989). According to Reber (1989), tacit knowledge 

can be produced through implicit learning. As implicit knowledge is captured without efforts 

of learning, it can also be used implicitly in decision-making and problem-solving attempts.  

Furthermore, Reber (1989) found that implicit knowledge is closely linked with intuition. 

Intuition is hence described as a sense of what is right or wrong and knowledge on what is 

appropriate or is not in a certain situation. Accordingly, intuition can be described as the 

outcome of intuitive learning (ibid). Being able to have a correct intuitive judgment is therefore 

only possible, after an implicit learning experience, that builds the base for such judgment.  

All three types of knowledge mentioned above have their own characteristics and values and 

cannot exist independently. Interaction between these types of knowledge, as explained in the 

following subchapter, is what counts for knowledge creation. 

  

2.4 KNOWLEDGE CONVERSION 

Nonaka et al. (2000) state that the interaction between tacit and explicit knowledge is the basis 

for knowledge creation, rather than each type of knowledge independently. The SECI process 

is one of the elements in the knowledge-creation model developed by Nonaka et al. (2000). In 

their research, the SECI process is accompanied by “ba”, which describes the context for 

knowledge creation and the “knowledge assets”, which are “the inputs and outputs, and 

moderators of the knowledge-creating process” (Nonaka et al., 2000, p.5). For the scope of this 

research, we will only focus on the SECI process as our thesis focuses on the knowledge 

creation process through the conversion of knowledge types. The SECI process (Figure 1) 

consists of four steps described below. 
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The four-steps of converging: 

(1) Socialisation (tacit to tacit knowledge) 

(2) Externalisation (tacit to explicit knowledge) 

(3) Combination (explicit to explicit knowledge) 

(4) Internalisation (explicit to tacit) 

 

 

Figure 1: The SECI Process (Nonaka et al., 2000, p.12) 

 

Socialisation helps to convert new tacit knowledge by the means of social interactions, such as 

spending time together, living in the same environment or informal meetings. Individuals share 

their views, build mutual trust and exchange views: knowledge creation happens outside 

organizational boundaries (Nonaka et al.,2000).  

Externalisation is the process of codifying tacit knowledge into explicit. Once done, 

knowledge becomes crystallized and is ready to be shared with others, which becomes the basis 

for new knowledge creation (ibid).  

Combination converts new explicit knowledge into more advanced sets of already existing 

explicit knowledge. A prime example of that are financial reports, where an individual collects 
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explicit data from different departments in order to converge it all into one coherent report 

(ibid).  

Internalisation embodies explicit knowledge into tacit. Explicit knowledge is shared with 

individuals, who convert it individually with the help of their previous knowledge, values, and 

beliefs, enriching their own tacit knowledge. On top of that, explicit knowledge can be 

expressed through simulations, allowing individuals to learn by doing (ibid).  

After the internationalisation process, an individual possesses the knowledge, which becomes 

a valuable asset. This is the basis to set off a new spiral of knowledge creation through 

socialisation (Nonaka et al., 2000).  

Knowledge created through the SECI process can typically trigger a new spiral of knowledge 

creation and is a continuous process. In the following chapter, we will further introduce the 

learning processes in organizations and how they relate to tacit, implicit and explicit types of 

knowledge. Moreover, we will finish the chapter by introducing the learning process models 

and learning landscapes proposed by Prencipe and Tell (2001), which will serve as a theoretical 

basis for our empirical research. 

 

2.5 LEARNING PROCESSES IN ORGANIZATIONS 

Nonaka et al (2000), Zollo and Winter (2002) and Levitt and March (1988) mention in their 

research that the learning in organizations is dynamic, has cyclical pattern, and focuses on 

accumulating the knowledge from experience. In order to measure the amount of tacit and 

explicit knowledge at the fire station, we will in the following introduce three examples of 

organizational learning: experience accumulation, knowledge articulation and knowledge 

codification (Zollo and Winter, 2002), and connect them with tacit and explicit knowledge. This 

is done to facilitate the understanding of the learning process at the Lambohov Fire Station.  

Experience Accumulation 

Experience accumulation is a “central learning process” (Zollo & Winter, 2002, p. 9) in the 

organization, by which routines traditionally develop. According to Levitt and March (1988), 

the process happens in a target-oriented way and the historical experience is the base, which is 
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stored in routines. Furthermore, routines are an example of tacit knowledge (Nelson & Winter, 

1982); they are the result of trial-and-error actions and represent the knowledge accumulated 

through actions. Zollo and Winter (2002) state, that accumulation of experience is a tacit 

process, which can be obtained through learning by doing and learning by using as illustrated 

in Figure 2. Prencipe and Tell (2001) elaborate on these learning processes and name several 

mechanisms for the individual, group and organizational experience accumulation, such as on-

the-job training, person-to-person communication and communities of practice. 

 

 

Figure 2: Experience Accumulation (based on Prencipe & Tell, 2001 and Zollo & Winter, 2002) 

 

Overall, experience accumulation is necessary for organizational capability development. Well 

working routines allow the possibility of standardized behavior which results in quicker actions 

by the worker as well as it allows people to optimize their routines and specialize (ibid).  

Knowledge Articulation 

Knowledge articulation is the second important activity of organizational learning. However, 

unlike tacit experience accumulation, knowledge articulation is a device of cognitive 
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dimension. It helps an individual or a group to understand what works and what does not, what 

is right and wrong, regarding the performance of organizational tasks. Important learning 

happens once individuals share their own opinions and beliefs, take part in constructive 

feedback cycles and challenge their point of view of each other (Zollo & Winter, 2002). Based 

on that statement, Prencipe and Tell (2001) summarize, that such mechanisms result in learning 

by discussing and learning by confronting. 

Once individuals from the organization understand the implications of their actions, collective 

competence improves. Knowledge articulation develops experiential (tacit) knowledge into 

implicit knowledge, by articulating the tacit knowledge through discussions, de-briefings 

or performance evaluation processes (Prencipe and Tell, 2001) (Figure 3). Each organizational 

task requires certain actions to be accomplished; by sharing and comparing tacit experiences 

and opinions of organizational members - an improved level of understanding of the links 

between new and changing action is achieved (Zollo & Winter, 2002). 

 

 

Figure 3:Knowledge Articulation (based on Prencipe & Tell, 2001 and Zollo & Winter, 2002) 
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Even though knowledge is cognitive, it can also occur as a part of experiential learning: 

knowledge is created by learning by reflecting as well as by learning by thinking (Prencipe & 

Tell, 2001). For example, by executing routine-based-knowledge, an individual or a group can 

achieve reflection-on-action, meaning that an individual or a group is able to attend to a 

situation.  

All in all, articulation has two main functions: justification of actions, helping individuals and 

groups to understand the feasibility of different tasks; and deliberation, the possibility for 

individuals or a group to grasp the casualty and feasibility of different tasks performances 

(Prencipe & Tell, 2001). Articulation helps tacit knowledge of an individual or a group to 

become implicit. Through knowledge articulation mechanisms, an understanding of what 

actions are right or wrong is obtained, which develops performance and allows actions to 

become more intuitive (Zollo & Winter, 2002., Nonaka et al. 2000).  

Knowledge Codification 

Knowledge codification is a step beyond knowledge articulation. It is “the process of 

conversion of knowledge into messages that can be processed as information” (Prencipe & Tell, 

2001., p. 1375) in order to transfer it across time and space. Information can take the form of 

messages, manuals, processes or sets of rules and relationships that can be transmitted. 

“Codified knowledge, thus, can be characterized as information-like and objectified.” (Prencipe 

and Tell, 2001., p. 1375). Coding knowledge can also help to clarify the relationship between 

actions and outcomes and can be seen as an extension of the knowledge articulation process. 

Knowledge codification is necessary, in order for the knowledge to be externalized and shared 

in a written form, verbally or with symbolic representations; in other words, knowledge 

codification is turning tacit (implicit) knowledge into explicit knowledge (Figure 4) (Zollo 

& Winter, 2002; Nonaka et al. 2000). 

Knowledge codification is important to an organization, but it is also the most time-consuming 

part of the learning process as well as it requires the highest costs (Prencipe & Tell, 2001). 

Nonetheless, it helps the organization to design routines that enable the re-use and distribution 

of knowledge. The codification of knowledge gained through experience requires creative 

elements and internal knowledge selection processes (Nonaka & Takeuchi, 1995). How well 

knowledge is being shared depends upon the communication skills of the people sharing the 
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information. An organization can learn from codified knowledge by writing and rewriting 

knowledge into symbols, which can be stored and further rearranged, manipulated and 

examined by individuals (Zollo & Winter, 2002). In addition to this, Prencipe and Tell (2001) 

state that organizations also learn by implementing, replicating and adopting the codified 

knowledge. 

 

 

Figure 4: Knowledge Codification (based on Prencipe & Tell, 2001 and Zollo & Winter, 2002) 

 

Individuals working together on a process of creation of written manuals or guidelines are most 

likely to build a deeper understanding of the factors behind the success or failure of a certain 

activity, comparing to person-to-person interaction and debriefing discussions (Zollo & Winter, 

2002). Moreover, another important role of knowledge codification is to facilitate the 

identification of strengths and weaknesses in the existing routines and further improve/adjust 

these to ensure better performance of organizational activities (ibid).  

Even though there are clear advantages of codified knowledge, the process requires time, 

resources and supervision by management in order to develop task-specific tools. Furthermore, 

the process can affect organizational “inertia” adding more bureaucracy to internal processes, 
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which can affect employee performance as well (Zollo & Winter, 2002). Often, employees are 

not motivated to document their knowledge, which could be solved by implementing an 

incentive system to motivate individuals, to share and document their knowledge (Prencipe & 

Tell, 2001).  

We conclude that all three types of learning are important for the knowledge creation process 

despite their differences. For the purpose of this research, we have described the similarities of 

Nonaka et al.`s (2000) knowledge creation process to experience accumulation, knowledge 

articulation, and knowledge codification processes researched by Zollo and Winter (2002). A 

visual summary of the learning processes in organization and its’ relation to Nonaka et al.’s 

knowledge creation theory is represented in Table 1. 

 

 

Table 1: Summary of Learning Processes in Organizations and its’ Relation 
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2.6 LEARNING LANDSCAPES 

In this subsection, we will introduce the approaches to manage knowledge in an organization 

and key mechanisms to accumulate experience, articulate and codify knowledge using the work 

by Prencipe and Tell (2001). The learning mechanisms as seen in Figure 5 and further defined 

in Chapter 3.5 of the methodology, will serve as the structure for our analysis.  

 

 

Figure 5: Learning Mechanisms (based on Prencipe & Tell, 2001) 

 

Prencipe and Tells’ (2001) empirical research allowed them to identify the approaches and 

mechanisms on the individual, group and organizational levels to create knowledge (ibid). For 

the purpose of our research, we do not consider the organizational level of analysis, as our main 

purpose is to explore how knowledge is created and shared on the group level. Hence, in the 

following section, we will cover the learning approaches and mechanisms on the individual and 

group levels of analysis in order to identify the learning process at the Lambohov Fire Station.  
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Prencipe and Tell (2001) state in their research that organizations use different mechanisms to 

take advantage of the knowledge gained during and after the performance of projects and 

exploit it further within the organization. As a result of their empirical research, they have 

created a matrix, that categorizes different learning mechanisms from project to project (Figure 

5). 

 

Horizontally represented are the organizational learning types: Experience accumulation, 

knowledge articulation, and knowledge codification; vertically the levels of analysis are stated. 

As it was mentioned earlier, for the purpose of this paper, we focus only on the individual and 

group level of analysis by Prencipe and Tell (2001). Under each type of learning process and 

the relevant level of analysis, the authors (2001) summarize various learning mechanisms that 

organizations can use in order to defuse knowledge. The mechanisms can be used all at the 

same time, or selectively - depending on the organizational learning process structure: the 

authors (2001) define those as learning landscapes and propose three main types of such 

landscapes based on their empirical study: “the explorer or L-shaped landscape, the navigator 

or T-shaped landscape, and the exploiter or staircase landscape” (Prencipe and Tell, 2001, p. 

1382).  
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The Explorer or L-shaped Learning Landscape 

 

 

Figure 6: L-shaped Learning Landscape (Prencipe & Tell, 2001) 

 

Organizations with an L-shaped landscape rely to a great amount on “people-embedded 

knowledge” (Prencipe & Tell, 2001, p. 2001) and mostly focus on the experience accumulation 

processes at the end of the project. To accumulate the experience, Prencipe and Tell (2001) 

mention a few mechanisms, such as person-to-person communication, on the job training, 

imitation, re-use of experts and specializations. The L-shaped landscape is used in 

organizations, where most of the knowledge resources are stored in the employees’ heads. This 

knowledge can be articulated through discussions (figurative thinking, thinking ‘aloud’) and 

scribbling notes mechanisms to ensure inter-project learning (ibid). These mechanisms are not 

implemented as formal procedures and are rather focused on informal discussion, where 
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participants share their thoughts on practices to be potentially used for next projects. As an 

advantage, such a people-based approach keeps the organizational culture and identity in large 

scale companies, that can experience significant and unexpected changes (Prencipe & Tell, 

2001).  

Despite that, the lack of formal procedures within the L-shaped landscape can be a reason for 

some disadvantages, as the process relies on informal ways of knowledge sharing between 

employees and takes place only at the end of the project. Research by Prencipe and Tell (2001) 

states that the lack of such formal tools obstructs the re-use of knowledge. As an example, the 

authors (2001) refer to the starting phases of a project, such as bidding. Since the mechanisms 

of L-shaped learning landscape are used at the end of each project, there is a loss of knowledge 

from the early stages. Only the final outcome of the bidding is documented, but not the process 

that led to the agreement. 
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The Navigator or T-shaped Learning Landscape 

 

 

Figure 7: T-shaped Learning Landscape (Prencipe & Tell, 2001) 

 

The T-shaped landscape focuses on the exploitation of mechanisms that support project-to-

project learning within the knowledge articulation process (Prencipe & Tell, 2001). One of the 

mechanisms typically used in an organization is the “lessons learned meeting” lead by the 

managers, that takes place after the end of each phase of a project. The main purpose of such a 

meeting is to avoid the loss of memory, as some projects take years to be finished and by the 

end of the project the employees remember only certain information. Furthermore, the 

mechanism aims to articulate the connection between actions taken and the performance results 

(ibid). The lessons learned are usually codified into a special reporting system or a project 

history plan. However, based on observations by Prencipe and Tell (2001) the information 
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stored there is barely used in the future and there is no formal procedure to review those as “a 

must”. Most of the time, with the start of a new project, employees generate their own 

experience and knowledge, not relying on the codified knowledge from the past projects. 

Accordingly, the experience remains on an individual level: once an employee joins a new 

project, the individual will re-use his/her competence in a new specialization, generating new 

knowledge, which is not shared (Prencipe & Tell, 2001). There is a common practice, though 

an informal one, to invite a specialist from another recently finished project to sit together with 

the new team to share his or her experiences through discussions (ibid). 
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The Exploiter or Staircase Learning Landscape 

 

 

Figure 8: Staircase Learning Landscape (Prencipe & Tell, 2001) 

 

The most common use of the staircase landscape is in organizations that are going through 

merger and acquisition procedures (Prencipe & Tell, 2001). Such companies develop advanced 

Information and Communication Technology -based (ICT) tools which allow for project-to-

project learning by codifying and storing the knowledge. Such knowledge is easily accessible 

and transferable within the organization (Prencipe & Tell, 2001). What is typical for such a 

landscape, is to have a formal software-based project management process that organizes the 

documentation through a database (corporate Intranet). Such a process is structured and 

disciplined, where workload per employee is formalized and computer-based. All mechanisms 

used within the landscape support the business performance improvement. For example, in-
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depth meetings, where projects are assessed or ad-hoc meetings when unexpected problems 

arise. Person-to-person communication is still important, because even though all the learnings 

and outcomes of the projects are documented and are available on the corporate Intranet - the 

future project staffing is done based on the personal interaction between the director and the 

staff (ibid).  

All three landscapes consist of different mechanisms based on different learning processes 

(experience accumulation, knowledge articulation, and knowledge codification), both on the 

individual and group level. The L-shape landscape focuses on experience accumulation through 

people-to-people communication, the T-shape landscape describes organizations that want and 

try to implement learning mechanisms based on knowledge articulation, and the staircase 

landscape describes companies that already exploit advanced ICT-based tools for knowledge 

transfer through knowledge codification processes. (Prencipe & Tell, 2001). In the following 

chapters, we will try to investigate what the learning landscape for a team of firefighters looks 

like and, based on that, try to answer our main research question.  
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3 METHODOLOGY 

The main purpose of this chapter is to introduce the way our empirical research was conducted. 

We explain what we have done to collect data and analyze our findings, as well as provide our 

motivation for the selected research methods. The methodology helps to link the philosophy to 

the most suitable research process and techniques, which serves as a bridge between 

philosophical notions and practical research strategies (Byrne, 2001).  

 

3.1 RESEARCH DESIGN 

Research design consists of strategies that help to integrate different components of the research 

in a coherent and logical way. The main purpose of building a research design is to provide a 

framework for data collection and analysis using specific research methods. (Bryman & Bell, 

2015).  

Bryman & Bell (2015) highlight several research designs to be used, such as: experimental 

design, cross-sectional design, longitudinal design, comparative design, and case study design. 

Referring to the research question of our thesis, we chose to apply the case study design method. 

The motivation for our choice is covered below. 

A case study, as a research design method, allows for deeper exploration and understanding of 

complex issues when holistic in-depth research is required (ibid). The method is recognized for 

the exploration of social, behavioral and business problems in question. Applying the case study 

method, researchers are able to go beyond statistical results and gain a deeper understanding of 

“behavioral conditions through the actor’s perspective” (Zainal, 2003, p. 1). The basic case 

study design is built on the analysis of a specific case, focusing on a single organization, a single 

location, a single event or person (Bryman & Bell, 2015). 

The nature of a case study is to explore “contemporary real-life phenomenon through detailed 

contextual analysis of a limited number of events or conditions, and their relationships” (Zainal, 

2003, p. 3). As this paper aims to investigate how the knowledge creation process for a fire 

station differs from the existing literature on knowledge creation, we chose a revelatory case 

study design (Bryman & Bell, 2015). The revelatory case is used when researchers have a 

chance to observe a previously inaccessible phenomenon (Bryman & Bell, 2015), such as the 
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lack of knowledge codification at the fire station. Following the selected research design, we 

explain the research strategy in the following sub-section. 

  

3.2 RESEARCH STRATEGY 

Motivated by the selected research design, we have used a qualitative research strategy in our 

revelatory case study. A qualitative strategy tends to consider words instead of numbers and 

allows for deeper analysis on individual or group levels. Gubrium and Holstein (1997) describe 

qualitative research as a method that aims to understand social reality ‘as it really is’, resulting 

in rich descriptions of individuals. Furthermore, the qualitative research is frequently by default 

associated with a case study, due to the possibility for observations and semi-structured 

interviews (Bryman & Bell, 2015). In order to “see through the eyes of the people being studied” 

(Bryman & Bell, 2015. p. 404) we choose a qualitative research method. Since our empirical 

study aims to investigate the knowledge creation process for a team of firefighters, it is critical 

for us to talk to the participants and observe their environment to gain a broad insight. The 

object of our analysis are people, who are able to attribute meaning to events and the 

surrounding environment, hence we rely on the methods of qualitative research strategy to 

gather necessary information and analyze it. 

Relying on the knowledge of advantageous usage of qualitative methods in a case study 

research, we have processed with a data collection for our empirical study, which is described 

further in the following sub-section. 

  

3.3 DATA COLLECTION 

This section of the thesis is a key point of our empirical research. In the following subsections 

we would like to explain how we collect our data, what methods we use and our motivation 

behind it.  



 

31 

 

3.3.1 Setting and participants 

For our empirical research, we choose to explore the “heavy rescue team” from Lambohov Fire 

Station, due to the accessibility of information and past personal interactions during another 

course at Linköping University. The fire station in Lambohov is one of 198 fire brigades in 

Sweden, Östergötland region. There are five teams taking different shifts, where each team 

(shift), consisting of approximately six to seven people, is independent of another in terms of 

operation. Notwithstanding, all stations follow the orders from the Swedish Civil Contingencies 

Agency (MSB). Each shift involves operational firefighters and an incident commander, who 

is in charge of the team and sets goals and objectives for the team. We were granted permission 

to observe one of the regular training sessions, the post-training debriefs and further, to hold 

interviews with the Lambohov Fire Station participant brigade. 

The team consists of seven people, who took part in the training day. Due to availability reasons, 

only five team members were participating in the interviews that followed afterward. Each 

firefighter of the brigade is a knowledgeable and experienced professional, yet all of them come 

with different backgrounds and motivations. The organizational chart reflecting Lambohov Fire 

Stations’ position in the Östergötland area and a detailed introduction of each participant can 

be found respectively in Appendix II and Appendix I of the thesis.  

3.3.2 Starting point: information collection 

We have decided to start our data collection with sampling: letters, memos, diaries, newspapers, 

magazines, and photographs which are all heterogeneous sources of data that can be used in 

qualitative research (Bryman & Bell, 2015). This type of documentation is simply ‘out there’ 

and is waiting to be analyzed. Due to the high number of available texts and documents it can 

be frustrating to mark those, that can be useful for the research. John Scott (1990) suggests a 

way to classify this type of data by personal and official documents, or private and state 

documents. Personal (private) documents are usually diaries, while official (state) documents 

have a variety of forms. For example, public documents (e.g. Acts of Parliament), 

organizational documents (e.g. annual reports, mission statements, etc.), mass media outputs 

(e.g. newspapers, magazines, etc.), visual documents (e.g. photographs, graphic and artistic 

images), and virtual documents (e.g. internet). For our research, we have looked through a 

number of HRO related documents, such as a book on Emergency Response Management in 
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Today’s Complex Society issued by the Swedish Civil Contingencies Agency (MSB, 2010), 

statistical and analytical data on Swedish Rescue Services (MSB, 2010) and internet 

publications on Standard Operating Procedures (SPOs) for firefighters. These documents 

served as a primary source of information to familiarize ourselves with the work of fire 

departments, performance statistics and general management steps at the fire stations in 

Sweden. All these official types of primary data helped us to get an understanding of how HROs 

are managed and operate overall, prior to observing the training with the fire brigade.  

3.3.3 Non-participant unstructured observation 

Following the initial familiarization with the topic, we continued our research through non-

participant observations. Indicating, that we only observed, but did not participate in the 

observed setting (Bryman & Bell, 2015). Our initial observations can be classified as 

unstructured observations, meaning that we did not follow a specific schedule for the 

observations. The main goal is to gather as much detail on the participants’ behavior as possible 

to have enough information for the analysis later on (ibid).  

Our simple observation took place during one of the mandatory semi-annual training 

examinations, with one of the Lambohov firefighting teams in the middle of March 2019. With 

permission, we recorded videos of the training and took handwritten notes in order to document 

the observations. 

The knowledge gained from reading the primary documentation was useful during the 

observation, as we were able to follow the actions of the participants throughout the day. In 

addition, some of our questions were already answered at once, as we had free access to talk to 

the participants. Furthermore, we got a chance to be present during a post-training debrief, 

which was held a few hours after the training and witnessed the process of knowledge exchange 

between team members. This observation has been described in the prologue of this thesis.  

The observations were helpful for us to prepare our questions for the semi-structured interviews 

and for the team to get to know us and set the first connection.  
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3.3.4 Semi-structured interviews 

For our interviews, we have chosen a semi-structured type of interviews because unlike other 

types of interviews, semi-structured interviews provide an opportunity to vary the sequence of 

questions and ask follow up questions (Bryman & Bell, 2015). We have chosen to have face-

to-face (FtF) meetings to ask our questions in person, as this is “more representative” (Bryman 

& Bell, 2015, p. 215).  

Our FtF interviews took place a few days after the non-participant observation at the Lambohov 

Fire Station with the same team that was also observed during the training day. Interviews were 

held individually with each of the five team members and lasted around 45 minutes each. The 

interview guide in Appendix II provides an overview of all topics and questions discussed. The 

main purpose of the interviews was to understand how firefighters communicate their 

experience and share their post-activity learning. In other words, we aimed to collect explicit 

data on the design of the learning process of a team of firefighters. Overall, we interviewed five 

team members, including operational firefighters and the teams’ commander, who were all 

eager to share their insights with us. Every interviewee has different work experience within 

the fire service from 5 to 35 years of experience. The semi-structured interviews helped us to 

have a rather informal, unframed conversation, which helped the interviewees to feel more 

relaxed and share all their thoughts with us. Due to our limited knowledge about the subject, 

semi-structured interviews let us ask additional follow-up questions and broaden our 

understanding of the fire service. Interviews were held in English and Swedish, lasting on 

average 45 minutes each and were voice recorded with the permission of the interviewees. 

 

3.4 OPERATIONALIZATION OF THEORY 

The purpose of operationalizing theory is to make theoretical concepts clearly distinguishable, 

measurable, and understandable through empirical observations (Hands, 2004). Trying to 

understand the knowledge creation process in HROs, we have looked into existing concepts on 

knowledge creation by Nonaka et al. (2000) and the learning processes studied by Prencipe and 

Tell (2001). As it was mentioned in the theoretical framework (chapter two), there are three 

types of learning processes (experience accumulation, knowledge articulation and knowledge 

codification); these are respectively related to tacit, implicit, and explicit knowledge. In order 
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to answer the question of our thesis, we need to understand which learning processes are at a 

place in the fire brigade, and based on that, we will be able to understand what types of 

knowledge are involved in their learning process. As a result, we assume a possibility to build 

a learning process model for an HRO, that would complement existing literature on 

organizational learning.  

To achieve that, we rely on a grounded theory data analysis method (Bryman & Bell, 2015), 

which is explained in the following subchapter, data analysis. 

 

3.5 DATA ANALYSIS 

In this subchapter, we explain how we reduced the amount of our raw data, sorted out the high 

volume of information gathered and made sense of it. 

“Theory that was derived from data, systematically gathered and analyzed through the research 

process” (Bryman & Bell, 2015, p. 584; Strauss and Cobrin, 1998, p. 12) is considered as 

grounded theory. “In this method, data collection, analysis, and eventual theory stand in close 

relationship to one another” (Bryman & Bell, 2015, p. 584; Strauss and Cobrin, 1998, p. 12). 

Bryman and Bell (2015) list a few tools of grounded theory, such as theoretical sampling, 

coding, theoretical saturation, and constant comparison. For our data analysis we used two 

tools: coding and theoretical saturation.  

Coding is one of the main tools of grounded theory, where collected data is structured into 

components and those are assigned with specific names (Bryman & Bell, 2015). First of all, to 

structure our data into components, we have used the NVivo 12 software, a qualitative data 

analysis software that helps researchers to look for emerging patterns and ideas. Within NVivo 

12, a user should first create specific codes, that will then serve as a map to structure the raw 

data.  

As mentioned earlier, it is important for us to understand what organizational learning types are 

present within the fire brigade. This served as a motivation to assign the titles to our codes in 

Nvivo 12 (mother codes) which refer to Zollo and Winters’ (2002) organizational learning types 

- experience accumulation, knowledge articulation, and knowledge codification. Since these 

terms are relatively broad to be analyzed, we have decided to create sub-codes, which refer to 
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the mechanisms of each learning type (Figure 9), studied by Prencipe and Tell (2001). The 

authors (2001) differentiate those not only by the learning type, but also by the level of analysis: 

individual, group and organizational. For the purpose of our research, we do not take into 

account the organizational level of analysis, because our raw data was collected individually to 

represent a group of people of only one fire brigade, the organizational level was not in the 

scope of our data collection. The following figure (Figure 9) gives an overview of the mother 

codes and sub-codes created in the Nvivo 12 software. 

 

 

Figure 9: NVivo 12 Mother and Sub-codes 
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As mentioned previously, the sub-codes used for our analysis are based on the research by 

Prencipe and Tell (2001), even though the authors (2011) introduce the mechanisms in the 

article, there are no clear definitions stated for each of them. Due to that, we have analyzed the 

raw data based on our own interpretation of each mechanism; this adds a limitation to the 

validity of our research and will be covered more in detail in the respective limitations and 

validity chapters of the thesis. 

The following table (Table 2) provides an overview of the learning mechanisms (sub-codes) 

and our interpretations of them. 

Learning 

process type 
Mechanism Our Interpretation 

E
x
p
er

ie
n
ce

 A
cc

u
m

u
la

ti
o
n

 

On-the-job training Training that takes place within the workplace. 

Job rotation Employees shifting between various positions. 

Specialization Employees that have specialized knowledge or teams that 

have a specialization. 

Re-use of experts Using skills of experienced specialists (experts) in various 

situations. 

Developed group thinking A team of employees that is able to take common 

decisions based on what the team needs. 

Person-to-person 

communication 
Physical communication that takes place between two or 

more individuals. 

Informal encounters Employees meeting outside the workplace. 

K
n

o
w

le
d
g
e 

A
rt

ic
u
la

ti
o
n

 

Figurative thinking The use of a workplace specific jargon. 

“Thinking aloud” Openly expressing opinions and thoughts. 
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Scribbling notes Notes that are taken in a fast manner without structure. 

Brainstorming sessions People sitting together and sharing their thoughts/ ideas on 

a specific topic. 

Formal project review An official, structured review on the project performance. 

De-brief meetings Meetings in which the employees evaluate and discuss 

their performance. 

Ad-hoc meetings Spontaneous meetings. 

Lessons learned and/or 

postmortem meetings 
A meeting to discuss the lessons learned during and after 

the project. 

Intra-project correspondence Communication between members of different projects 

within one organization. 

K
n
o
w

le
d
g
e 

C
o
d
if

ic
at

io
n

 

Diary A book that consists of written down thoughts. 

Reporting system A system that reports the status or outcome of the project 

to third parties.  

Individual system design A digital system that aims at supporting the individual. 

Project plan/audit A written plan that includes the goals and milestones of a 

project. 

Meeting minutes Written protocol of meetings. 

Case writing A written story that includes all facts of the project 

including the outcome. 

Project history files A digital file that includes all the information of the 

project. 
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Intra-project lessons learnt 

database 
A digital database that includes all lessons learned during 

a project.  

Table 2: Interpretation of Learning Mechanisms (based on Prencipe & Tell, 2001) 

 

After defining the learning mechanisms, we have started the actual process of raw data analysis. 

All five audio interviews were uploaded to the Nvivo12 software and transcribed into a written 

form. We have read through each interview individually, allocating the responds to respective 

learning mechanism (sub-code) in Nvivo12. 

As soon as all five interviews were coded, we got an overview of the learning processes 

involved in the fire brigade as well as the types of knowledge involved during the process. 

Some of the learning mechanisms were mentioned more than the others, that is why we had to 

decide on a method to evaluate and measure the data. To do so, we have applied the “majority 

rule” (McGann, 2002), which means that out of several alternatives, the one that got the 

majority of examples or votes is counted. In the case of our research, we had five interviewees, 

what makes the “majority rule” possible to be used as the number is uneven. If the learning 

mechanism is mentioned by three or more respondents, we consider the mechanism as “present” 

in the learning process of the fire brigade, otherwise - the mechanism is counted as “absent”. 

For both present and absent mechanisms, we provide the reference count and quotes to support 

the assumption. 

Lastly, after the raw data was coded, we applied another tool of grounded theory: theoretical 

saturation. It is a process used after the codification of data, that helps to evaluate if more 

research should be held until the research is complete, or until the point, where there is no 

further need of gathering more insights, has been achieved (Bryman & Bell, 2015). For our 

research we have gathered a full picture after observing the participants followed by the first 

round of qualitative research with the team of firefighters, implying also learnings from primary 

data research and simple observation - which allowed us to obtain a holistic picture on the 

learning process between team members and based on the findings we were able to analyze the 

data and come up with a model on team learning process in the HRO. 
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3.6 ETHICAL CONSIDERATIONS 

Ethical issues were considered while carrying out the empirical study for this research paper. 

To keep the confidentiality of the participants of this research, their interviews have been 

numbered in order to keep the interviewees’ identity anonymous. All information given has 

been chosen carefully and aims at a better understanding of the research. All participants were 

aware of the aim of the study and agreed to participate. Furthermore, all participants agreed to 

be voice recorded and photographed (during the training exercise). This is in line with common 

standards on organizational research to inform the participants about the aim of the research 

and to keep their confidentiality (Bryman & Bell, 2015).  

 

3.7 VALIDITY 

Validity is one of the most important criteria for assessing the quality of our research. It is an 

integrative perspective, aimed to reach a holistic validity proposal, protecting the research from 

going into wrong directions and causing doubtful results (Nascimento et al., 2018). It might be 

hard to understand when enough data has been collected through empirical research. It is even 

harder to describe transparently, the steps taken to identify the moment when to stop the data 

collection. Transparency, in this context, is a reliability criterion for qualitative strategy and is 

defined as the right quality, that allows readers to understand the whole process of data 

collection conducted by the researchers (Nascimento et al., 2018). Validity requires the 

researchers to have a reliable amount of qualitative research participants, that can represent a 

population, yet it might be hard to identify what is a reliable amount, as for each setting the 

number will vary. One method to find a reliable number is to apply the saturation criteria to the 

research. By holding semi-structured interviews with the participants and documenting those, 

the researchers are able to lead and navigate the conversation in a way to gather relevant 

information for the study. Once researchers identify, that no new insights and learnings are 

generated - the point of saturation is reached (Nascimento et al., 2018).  

In the case of our qualitative study at the Lambohov Fire Station, we held semi-structured 

interviews with five team members out of seven, due to availability issues. Five represent the 

majority of the team, moreover the research question considerers the learning process within a 

team, hence for us there was no need to settle interviews with more firefighters that do not 
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belong to the sample team. As for the team members that were not present at the interview, we 

had a chance to observe them as a part of the team during the training day. Our sufficient 

saturation point was found once all five team members shared their opinions with us on our 

open-ended questions. The insights collected gave us a complete picture of how each team 

member sees the structure of their learning process and with this data, we were able to move on 

with our research and start the analysis and discussion. 

 

3.8 LIMITATIONS 

During our research, we have identified several limitations which we would like to cover in this 

chapter. First of all, the qualitative method itself, despite clear advantages, has several 

characteristics for critique. The strategy of qualitative research is quite subjective, this idea is 

also supported by Bram and Vestergren (2011), moreover, they use the word “impressionistic” 

(p. 413). By that, we want to say that the qualitative strategy relies to a great extent on our own 

views and our interpretation of what is significant and unimportant. On top of that Bram and 

Vestergren (2011, p. 413) state that this type of empirical research “relies upon the close 

personal relationships” of researchers and people studied.  

The level of our research is another limitation we should mention; exploring the learning 

process within one team, we can state that the analysis is held on a team-level only, which limits 

the opportunity for a generalization to the macro-level (organizational). Moreover, HROs are 

focusing on various types of services - within our accessibility and time restrictions - we looked 

only into fire services, which is another limitation for generalization. Bram and Vestergren 

(2011) claim, that the scope of the findings of a qualitative study can be restricted, because 

when interviews are held with a small group of people in a small and local organization, “it is 

impossible to know how the findings can be generalized to other settings” (p. 414), in our case 

to other HROs. The difficulty of replication is another limitation of our thesis. We have 

researched a specific team in a specific environment. Each brigade is unique well as each team 

member is unique. The findings from our qualitative research are affected by specific 

characteristics of the setting where the research was held as well as by the personality of each 

participant. Moreover, the analysis is based on our own interpretation. Hence, the conclusions 

applied for the Lambohov team might not be applicable to other fire stations and types of HROs. 
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4 EMPIRICAL RESEARCH 

4.1 ANALYSIS  

It is important for our research to understand which of the organizational learning types 

described in chapter two are present within the fire brigade. Therefore, we will in the following 

chapter share our analysis and findings of the semi-structured interviews according to the 

learning mechanisms described by Prencipe and Tell (2001) in chapter 2.5 and further defined 

in chapter 3.5. We will start with the analysis of experience accumulation mechanisms which 

are representing tacit knowledge. Secondly, we will move on to the analysis of mechanisms of 

knowledge articulation which include implicit knowledge. Lastly, we will analyze the 

mechanisms of knowledge codification, coherent with the explicit type of knowledge. Each 

mechanism will be tagged as “present” or “absent” based on the outcome of our analysis. The 

chapter will end with our findings based on the analysis, visualizing these into figures to ease 

the understanding for the reader. 

4.1.1 Tacit knowledge – experience accumulation 

On-the-job training 

According to all five participants of our interview, on-the-job training is done daily. For the 

team, on-the-job training is one important aspect of their job as they cannot make mistakes 

during a real incident where the time to act is limited. At the Lambohov Fire Station the training 

is separated into four groups as follows:  

Group 1 (Basic Level): Training on using all the equipment on the fire engine. For this training,  

“In most cases, you or I would have a piece of equipment we described to 

each other, how it works and we change the battery. How we maintain it, 

what we do after the exercise, when we use it. And you go through all those 

so that the idea being that every bit of equipment that we have on the fire 

engine we know how to use and how to maintain.” (Interviewee 5) 

Group 2 (“Momento” Training): Throughout this training, the focus is on doing one area of a 

specific task. Therefore, the incident is broken down into small sections and the focus is on 
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training one skill, in particular, for example, such a training could consist of breaking open a 

car door or extinguishing a gas flame. 

Group 3 (Training Exercise): This is the learning from Group 2 turned into a learning exercise 

for the other groups. At the RTOG the training is designed in a way, where different firefighters 

are in charge of different types of training and where groups design training exercises for other 

groups. For example, we were able to observe how the fire station in Kallastaden had designed 

a training exercise to use a certain system to connect fire hose that is not used often. They then 

invited the other teams to train together, where they provided the scenario and guided the 

debrief. 

Group 4 (Assessment): During the last stage, an assigned firefighter from outside the station 

comes in and assesses the skills of the firefighters. Depending on the exercise, this happens 

once or twice a year. Smoke diving, for example, is assessed twice a year.  

“Through trainings, everyone feels like they can trust each other when it 

comes to a difficult situation where they have to put their lives in each other’s 

hand.” (Interviewee 5)  

Even though, “trainings play a very important role” (Interviewee 2) their group leader allows 

the team to decide on what they think is important to practice. He only stirs them into a 

direction, as that is also what would be happening during an incident. The group leader 

supervises the team during an incident, but the team members do the actual work. Therefore, 

he believes they know best what they have not practiced in a long time and what they need to 

practice again.  

“Depending on what exercise we are doing, different persons are the best for 

showing that exercise. Because someone is better with humans, then that 

person shows how we are examining injured person.” (Interviewee 4)  

By observing their training, the group leader gets a useful impression of their capabilities and 

can, therefore, evaluate who is ready for a certain task and who is not.  
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Job rotation 

Another example of experience accumulation is job rotations which were mentioned by four 

out of five interviewees. At the Lambohov Fire Station, four different teams take turns operating 

in shifts. Each team consists of five-to-six team members and their team leader. Once the teams 

are assigned, every firefighter stays in their team for three years. After three years the teams are 

shuffled and put together in different constellations. By doing this, the station assures that the 

teams are constantly developing as they can learn from new team members. Next, to this 

rotation, a member from one team can switch shifts with a member from another team if he or 

she is for example on sick leave. Furthermore,  

“There is a different schedule during the summer months where many people 

in Sweden are on summer break.” (Interviewee 5)  

Nonetheless, no matter which team the firefighter is operating in, each firefighter needs to have 

the same base of knowledge in order to work in different team constellations and in different 

positions. Four weeks in advance, every team leader decides on who is going to fill which role 

for the day.  

“Every shift I start, I get a form from the supervisor that is getting off. So, 

then I see: Today I’m the commander, Interviewee 5 is the chauffeur, 

Interviewee 1 is left-back1, Interviewee 2 is middle-back and the Interviewee 

4 is right-back. And the right-back is smoke diver leader and the middle back 

and the left-back is a smoke diver.” (Interviewee 4) 

Depending on where the firefighter is sitting on the fire engine, each seat has an assigned job 

that the firefighter that sits on that seat has to perform during the incident. Interviewee 4 

continues:  

“If a particular case happens that maybe Interviewee 3 is the best person for, 

then I shift around. So, the most suitable firefighter is doing it.” (Interviewee 

4 referring to the assigned seats on the fire engine) 

                                                 

1 Left back, middle back, and right back refer to the seat position in the fire engine 
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Specialization 

Each position on the car has its special job for the day, but as Interviewee 2 puts it: 

“We all have different skills; they are not better or worse - they are just 

different.” (Interviewee 1) 

Specializations were mentioned by four out of five interviewees. As their team leader describes: 

“It is important that we have different kinds of persons in a shift and that we 

have different backgrounds. Because it is important to have different skills 

and different knowledge.” (Interviewee 4) 

It is the group leader's responsibility to know the strength and weaknesses of his team members 

and their specialties in order to employ the right people at the right time. 

Furthermore, each team has a specialization. Their specializations could be heavy rescue, fire 

incidents or traffic accidents. This specialization also indicates, that they receive special training 

in this area and that they are responsible for designing training packages on this specific topic 

for the other teams at the station and in the region to share their tacit knowledge. 

Re-use of experts  

As four out of five interviews mentioned and as we observed during the training day, firefighters 

often design training exercises for each other where the “expert” on that particular exercise is 

in charge of the preparation and execution of the training. As Interviewee 1 further stated, 

people with experience are letting the young people try, while they are watching and helping 

which is a typical characteristic of tacit knowledge.  

Furthermore, the firefighters have different work experience and age, hence everyone possesses 

different levels of knowledge. More experienced firefighters do share their knowledge, however 

not in a codified form, but rather let the other ones try and come with suggestions on how to do 

it better, based on their own experience. This is also how the older firefighters were trained 

themselves:  

“Today they go to school to become a firefighter - I haven't done that. I had 

a profession before and later I have become a firefighter.” (Interviewee 2) 
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Developed group thinking  

“To be a good firefighter you have to work in a team for a couple of years 

and get to know each other - there is much more than theory to be a good 

firefighter.” (Interviewee 1)  

During the incident, the team does not receive a second chance or has time to discuss easy tasks. 

Therefore, they need to establish group thinking which all five of the interviewees pointed out.  

“It is hard to develop this at first when you are new to the group, as they 

already know each other and you do not want to be the “know-it-all guy”. 

You have to find your place in the group before you start making 

demands.” (Interviewee 5) 

He explains further:  

“When we came together we did a lot more training. We got to know each 

other's strengths and weaknesses and there was a lot more discussion when 

we first started as a group because everyone has slightly different 

perspectives on how to do things. It is good to know: Okay, this is the way we 

can operate and make decisions about the little things: This is the way we are 

going to do it.” (Interviewee 5) 

Once this is established in the team, it makes it easier for the team to operate fast and precise 

during an incident. 

Person-to-person communication  

 “We talk after each incident” We just talk to each other like: ´Aw, we did 

this good, what did you see on the scene? `. `Ow I saw this was burning from 

there ́, ‘aw okay, from the roof? I didn't see that’. ‘Aw aha’... (imitates 

dialog). ‘Maybe we could do this next time.’” (Interviewee 1) 

The amount of person-to-person communication within the fire station is high. According to all 

five firefighters, they are working and living together as they often have 24-hour shifts. As 

Interviewee 2 stated: “We know each other well”. Things are usually discussed between them 
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and everyone gets to state their opinions freely. After an incident, discussions are often initiated 

by the incident commander and the team talks through the incident on the way back home. 

Informal encounters 

As mentioned above, firefighters know each other fairly well, as they work and live together 

over the weekend where they have 24-hour shifts. The majority of the interviewees expressed 

to us, that knowing their colleagues well is important to them as they have to trust each other 

with their lives during the incidents. What all firefighters have in common, is their passion for 

the profession which often leads to friendships even outside of work. Interviewee 4 mentioned 

that he is in private contact with many of the firefighters that he met during various workshops 

and Interviewee 5 expressed to us, that he often talks to firefighters back in the UK, where he 

is originally from.  

“I have friends from the courses in other cities that I am speaking with on my 

private time.” (Interviewee 4)  

Or like Interviewee 5 put it:  

“I know everyone pretty well, yeah. I think in the job that we do, we spend a lot 

of time together talking and training and living together if you like, weekends 

and nights. You do get to know people quite well.” (Interviewee 5)  

Imitation  

At the fire station, the team is constantly showing each other how to use certain tools or 

equipment. Usually, the more experienced firefighters are showing the younger ones how to 

use a certain tool and the younger ones are then imitating the use of that particular tool as 

mentioned by all five interviewees. But not only do they imitate each other, they also seek 

inspiration from outside the team. For example, Interviewee 5 mentioned, that: 

 “YouTube, for example, is a good source to see how firefighters in America 

work.” (Interviewee 5) 
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Summary 

According to our findings, all mechanisms to achieve experience accumulation mentioned by 

Prencipe and Tell (2001) are present within the interviewed team at the Lambohov Fire Station. 

Through daily training, the required patterns of thinking and behavior are reinforced in the team 

and shared among the team members. Due to different skills and experiences, the team members 

constantly learn from each other as well as they can complement each other during an incident. 

Furthermore, living and working together, they are continuously involved in person-to-person 

communication along with informal encounters. As a result of the common training and their 

close relationship, group thinking develops allowing the team to act as one entity at the scene. 

4.1.2 Implicit knowledge – knowledge articulation 

Figurative thinking  

On a daily basis, the firefighters use a considerable amount of work-specific jargon, as it was 

noticed during our non-participant observations and further confirmed by all interviewees. This 

jargon can be understood only by the members of one team or by firefighters. As a newcomer, 

it can be hard to make sense of a conversation or jump into one, as well as understand the 

description of objectives for a shift. This jargon is used naturally and is one of the things the 

newcomers have to learn. There is no document for such specific words, new team members 

have to learn the specifics of daily communication by him/herself. 

Thinking aloud  

Trust is one of the main aspects of the work of a firefighter, as it was mentioned by all five 

interviewees. Building a close relationship with each other, they are honest in sharing their 

thoughts and giving direct feedback. The team of firefighters is like a family, where everyone 

gets help and support, they entrust their lives to each other - hence it is critical to share feelings 

and talk through incidents and problems that occur:  

“We can talk about our feelings, and about what we felt at the scene, and 

what happened, and what am I thinking about after.” (Interviewee 1) 

“We just talk, it is important for us as a team.” (Interviewee 3)  
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Moreover, by sharing their own thoughts out loud, team members have a chance to hear a 

reflection on their own actions or learn how other team members handled the incident, which 

enables knowledge sharing and stimulates the learning process.  

“We can take advantage of sitting down and discussing what did we do 

wrong, can we do this better.” (Interviewee 1) 

Scribbling notes  

Even though there is a substantial amount of communication between team members, during 

the discussions there are no notes taken. As mentioned by one of the interviewees:  

“Many times, in this organization you do something and you try to use your 

time well but then it, you know, it disappears in the sand." (Interviewee 1)  

“We see a lot of things and talk about things it would be great if we write it 

down and then take advantage of it later.” (Interviewee 1)  

Moreover, during the non-participant observation, we were able to witness the AAR (After 

Action Review) session held right after the training. Here, each firefighter was given a paper 

where he or she was supposed to provide answers on what happened at the scene, what went 

right and wrong and what the learnings are- in written form. It took about 10 minutes to write 

those and further 30 minutes there was a lively discussion with no summary notes taken. At the 

end of the AAR, individual papers with written points ended up in a trash can. Thus, based on 

the insights and observation, we can conclude that there is no mechanism of scribbling notes 

for knowledge articulation. 

Brainstorming  

Brainstorming by the team members of Lambohov Fire Station takes place after an incident or 

training. All team members stated, that during the debriefing sessions, members reflect on the 

actions taken and discuss how it could have been done differently or better for next time. Such 

team practices help them also to learn about one another and exchange knowledge: 

“We just talk to each other, like: ‘Aw we did this good, what did you see on 

the scene?’. ‘Ow I saw this was burning from there’, ‘aw okay, from the roof? 
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I didn't see there’, ‘aw okay, from the roof? I didn't see that’, ’Aw aha’... 

(imitates dialog). “Maybe we could do this next time.” (Interviewee 1) 

Furthermore, Interviewee 5 mentioned, that they sometimes do small case studies where they 

look at events where firefighters died and brainstorm on how to prevent this from happening in 

Sweden.  

“One thing we do in my group but I’m not sure that other groups do it, is that 

[...] we sit down on an evening and instead of having a practical, we can have 

a theory session here. We talk about a case study, they {the firefighters} can 

go away and research it and come back and give us a summary of what 

happened. Then we discuss what we would do differently in Sweden to 

prevent firefighters from dying. Those are great ways of learning from 

incidents in New Zealand or Australia or America or Russia or anywhere else 

and [..] I think you can get a lot out of that but it’s really down to this guy 

that has built that database in his free time.” (Interviewee 5) 

Formal project reviews  

Recently, fire stations in Sweden have introduced a new formality to fulfill, which is called 

After Action Review (AAR). AARs usually serve as a method to evaluate performance and 

allows for immediate learning from errors and success (Schindler & Eppler., 2003). Team 

integrity and trust are crucial to the process. Previously, there were other types of reviews while 

the AAR, as stated by four team members, is something new. AARs have to be documented, 

answering specific questions stated on the review form. The review starts the feedback cycle 

and brainstorming on improvements, which stimulates tacit knowledge exchange and turns it 

into explicit knowledge. Yet, it is interesting to share the insight of a few interviewees who 

stated, that they do not read those AARs afterward, simply because no one is telling to do so:  

“No one telling me: read those documents, because it is good for the team.'' 

(Interviewee 1) 
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De-briefing meetings 

Team debriefing meetings, as mentioned earlier, occur after incidents and training. There is not 

an estimated fixed time for the meeting. However, as it was stated by four interviewees, 

debriefing often already starts in the car on the way back to the fire station. One initiates the 

discussion and further team members share their opinions reflecting on key problems, 

suggestions, and improvements. As it was mentioned during the interview, it is the 

responsibility of the team leader to initiate these de-briefings after each incident. Asked if they 

have a debrief after every single incident, the respondent describes the de-briefings the 

following:  

“It depends on the people in the car, in a fire truck and then what do they 

need to be better firefighters? So, I like to be flexible when I do it. so it will 

not get boring to do them. Because, if you always do them, you don’t learn 

because people start losing interest.” (Interviewee 4) 

 The interviewees shared, if the accident did not go so well or if it is a new kind of accident, the 

firefighters even ask for the debrief.  

“We all often sit down and talk about what we do, and did we do it well, what 

can we do better and things like that.” (Interviewee 1) 

 In addition to that, Interviewee 5 described that:  

“If there is a new member in the team or if the team itself has been recently 

put together, the amount of debriefs increases.” (Interviewee 5) 

Ad-hoc meetings  

Sometimes, incident scenes can have a strong effect on team members, especially if deaths are 

involved. As it was mentioned, open communication is one of the key characteristics of team 

collaboration. All five firefighters shared with us, when such deaths occur, a firefighter can 

come to the chef and ask for time to talk about it. The whole team gathers and a specialist is 

invited who leads the conversation and helps to overcome the bothersome condition. Sessions 

like that are rather an exchange of inner feelings and by that team members can learn more 
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about each other. In addition, other parties are invited, such as police and ambulance, for sharing 

case-specific knowledge:  

“When we had an accident when someone dies, we always talk about it. We 

call in people, who are trained for those kinds of talks and then we are also 

inviting the cops and ambulance personnel as well for those kinds of talks.” 

(Interviewee 4) 

Lessons learnt and/or post-mortem meetings 

Lessons learned encapsulate both formal and informal lessons during the incident or training. 

The main idea is not to focus on the successful performance, but also to encounter failures to 

learn from. Talking to firefighters of the Lambohov Fire Station, we have noted how important 

it is for them to talk through the scene and discuss potential improvements because each 

interviewee mentioned it. Each team member is a specialist in an area of narrow expertise, such 

as working with animals, chemicals or deep machinery knowledge. Hence, each member holds 

a unique tacit knowledge, and through discussions on lessons learned - the team gets a chance 

to take advantage of each other’s expertise and learn something new:  

“From Interviewee 3, you know, he worked with cars for a long time, so some 

things about cars I learn. For me, I know about animals, so when there is a 

stuck horse, for example, I will be the one sent to the front, because I have 

the knowledge. This is how we learn from each other – we see and we 

practice.” (Interviewee 1) 

Another interesting insight is related to the motivation for knowledge sharing. One of the 

interviewees mentioned:  

“I have learned something I want to be acknowledged for it - so if I do not 

get a cookie for telling everyone- then I want to keep it for myself. Because I 

worked so hard to get this knowledge and I do not want to share it with 

everyone.” (Interviewee 1)  

Currently, the exchange of knowledge is happening, but as Interviewee 1 mentioned:  

“We need to find a better way to share [knowledge].” (Interviewee 1) 
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Intra-project correspondence 

Four interviewees noted, that the team is communicative and never hesitates to share both 

private and professional information. Additionally, meetings are held between stations to 

discuss the state of each station.  

“Every start of the shift, we have a small meeting with our other stations in 

this organization.” (Interviewee 4) 

Some of the topics discussed are:  

“What we are doing for the day, how many firefighters we are, if we need 

some help from another station, what kind of fire trucks don’t work, if we 

have some kind of special happening in the cities, if we have dry weather, 

what kind of forest reports we have, what kind of weather in large, what type 

of accidents that have happened before we came, if there were any big 

accident, how many accidents and so on.” (Interviewee 4) 

Summary 

Following our findings from experience accumulation, the mechanism of knowledge 

articulation, described by Prencipe and Tell (2001) are all at place in the firefighting team, 

except scribbling notes. Despite the absence of one mechanism, the team of firefighters implies 

the principle of T-shaped landscape learning through knowledge articulation.  

After an incident or training, the team has a meeting to discuss the lessons learned, brainstorm 

on potential improvements, and overall share their own thoughts and feelings. Such discussions 

can be both formal and informal despite one commonality - the outcomes of such meetings are 

not documented; hence, we cannot state that the team has T-shaped landscape as their learning 

process. 
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4.1.3 Explicit knowledge – knowledge codification 

Diary 

Through our interviews, we were able to see that firefighters are practical specialists who need 

to try things out in order to learn. Most of the interviewees have shared that they do not like to 

read work-related documents because they are practical people.  

“I do not often sit down and just read a document and then think like "aw 

okay" (Interviewee 1), “I do not read that much, I am not that type of 

personality with reading and you know, getting what it says, I need to be there 

and do it  with my own hands.” (Interviewee 3)  

Moreover, speaking about a diary of documented achievements and trainings of a firefighter, 

only one interviewee shared that it would be enough for him to evaluate a firefighter. The 

majority shared with us, that codified knowledge and competences would not be enough.  

“If you bring like a book with a lot of small things and show it to us, maybe 

some of us feel like – ‘ow good’. But others might feel – ‘aw but how do I 

change this to act?’. "How do I learn from this book - how to do it in real 

life?" (Interviewee 1)  

“Papers, I do not care. We work under stress and all this knowledge in the 

paper might not work there at the scene.” (Interviewee 2)  

At the same time, some firefighters also see the potential in codifying tacit knowledge:  

“It would be great if we write it down and then take advantage of it later.” 

(Interviewee 1) 

Reporting system  

Within fire stations, there is a reporting system mentioned by one interviewee, which is aimed 

to describe big incidents and trainings from a descriptive perspective. Such a report is done by 

the chief after each incident. Furthermore, team members have a process in place to document 

the training they have done during a shift, as it was stated by one of the respondents: 
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“It is done for the commander to see and evaluate the firefighter for further 

performance of related activities. However, it is for the use of the commander 

and not for the team learning purpose. When it is a bigger training or incident 

– we do document it. It is for the commander as well to have. We just do it, 

our leader, we follow his orders, and these are not to be discussed.” 

(Interviewee 2) 

“They have a log, a paper with their names and they have to take in the date. 

I have done the hammer today, I have done the drill. Every year, I look at this 

document and then I clear them or not clear them.” (Interviewee 4) 

Individual system design 

It is important to practice in the team because together with individual skills development it is 

crucial to be able to act as a team at a real incident. Based on these insights, we were able to 

summarize, that the design is held on a team/group level, as the firefighters need to practice as 

a group. There is no such mechanism as an individual system design. 

By the means of communication and as well observation of one another, it is possible to evaluate 

what the person is capable of and what should be trained more. Based on that, a training plan is 

created for the team.  

“Is he doing the right thing on the accident? And then if he is not, you need 

to practice and then speak about what happened.” (Interviewee 4)  

Project plan 

High reliability organizations are limited with time, and where each incident is unique (MSB, 

2010). One out of five interviewees shared with us:  

“We are depending [on specializations] and we are just choosing which 

person does what in an accident.” (Interviewee 4) 

The plan mentioned by one firefighter is a shift plan that states the roles that each firefighter 

can take during an incident, while it does not include specific tasks. This plan is established by 
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the commander of the team four weeks in advance and is then being printed and handed to each 

team every morning. It is also used if a commander has to command another team:  

“If I go in a different group, I get the same paper with different names, and 

then, if I am in a group that hasn't done the schedule, I do it in the computer.” 

(Interviewee 4) 

Firefighters do not rely on project plans but on each other. 

Meeting minutes 

During the interviews, we got several insights on the number of meetings, debriefings, and 

overall communication, while documentation was not mentioned when describing these 

interactions. As it was mentioned, interviewees marked the possible importance and advantage 

of notes:  

“It would be great if we write it down and then take advantage of it later” 

(Interviewee 1) 

At the same time, they are not ready to take those notes as nobody is telling them to do so and 

there is no incentive system in place to motivate taking notes. 

Case writing  

We have already referred to the case study as a base for brainstorming but it also provides an 

interesting finding from the codification perspective. Case studies, as a mechanism of 

knowledge codification, are written on a voluntary basis and are about firefighters who have 

died. Those cases are stored in a database that can be accessed by other firefighters.  

“A database of incidents, where firefighters have died. And they're like little 

case studies so we sit down on an evening and instead of having a practical, 

we can have a theory session here. We talk about a case study, they can go 

away and research it and come back and give us a summary of what 

happened.” (Interviewee 5) 
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Notwithstanding the database was established during the free time of one firefighter from 

Australia. These cases serve as a base for brainstorming and are not written at the local fire 

station.  

Project history files 

As it was mentioned, the incidents and big training exercises are documented but considering 

the usability of those reports, we gained some interesting insights. These reports focus on the 

information that is important for MSB to prevent similar situations from happening again. 

Regarding codification of the team knowledge and their performance, the report does not 

include such information:  

“There isn't as much detail about the results here, description what you did, 

but not breaking it down into detailed problems you need to influence, 

training and such.” (Interviewee 5) 

Thus, history files do not serve as a mechanism to codify group knowledge. For that, there was 

no process mentioned to be at place during interviews.  

Intra-project lessons learnt database  

Referring to the individual system design, there is a database, where the incident commander 

and the team members mark the trainings they have been throughout the year and if the training 

was “cleared” or “not cleared”. The database does not focus on the lessons learned from the 

incidents or training.  

“Sometimes you feel like the information like stops at some point and doesn't 

come down to us, so we know what happened. So we are a little bit standing 

in the dark sometimes.” (Interviewee 1) 

Summary 

Our analysis states, that the process of knowledge codification is not exploited by the team of 

firefighters. Only one interviewee mentioned some of the mechanisms by Prencipe and Tell 

(2001) of knowledge codification, however, due to our methodology and “majority rule” 

principle, we are not using single mentioning as evidence of the mechanism being at place in 
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the team learning process. As mentioned in the experience accumulation and knowledge 

articulation parts, both processes do not include the codification of learnings and experiences. 

Hence, we can state that the team does not have a staircase landscape type of learning and does 

not use codification to store and transfer their knowledge. 
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4.2 FINDINGS  

4.2.1 The learning process in the team of firefighters 

A summary of the analysis can be found in Figure 10 below. Each code, referring to a theoretical 

concept by Prencipe and Tell (2001), is summarized by the number of references collected for 

the respective code. Based on that, as explained in the methodology chapter, applying the 

“majority rule” (McGann, 2002), we were able to identify which learning mechanisms are used 

in the learning process of the firefighters’ team, as well as understand what types of knowledge 

are involved in their process. 

 

 

Figure 10: NVivo 12 Analysis Outcome 
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Following up on whether the mechanisms are “Present” or “Absent”, we have gathered our 

findings according to the Learning Process concept by Prencipe and Tell (2001), as illustrated 

in Figure 10.  

 

 

Figure 11: Lambohov Fire Station Learning Landscape (based on Prencipe & Tell, 2001) 

 

Figure 11 above shows, that the learning landscape for the Lambohov Fire Station is different 

from the proposed L-, T-shaped, and staircase landscapes by Prencipe and Tell (2001). 

Collecting our findings into Figure 11, it can be seen that the strongest emphasis of the learning 

process is within experience accumulation - learning by doing and using, and knowledge 

articulation - learning by reflecting, thinking, discussing and confronting. However, there is no 

knowledge codification process - learning by writing and rewriting, implementing, replicating 

and adapting was observed. 
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Based on the analysis, it has also been revealed that the types of knowledge used by firefighters 

at Lambohov Fire Station are tacit and implicit, but no explicit.  Most of the activities of the 

learning process are focused on convergence between tacit and implicit knowledge types, such 

as training, group thinking, brainstorming, lessons learned and de-briefing. Team members 

emphasized several times the importance and desire to try things out, instead of writing reports 

and reading diaries, which led us to the understanding of the knowledge creation process in the 

firefighters’ team, representing HROs. 

4.2.2 Knowledge creation and sharing in the team of firefighters 

In the beginning of this paper, we asked ourselves:  How is knowledge created and shared 

within a team of firefighters? 

Our analysis has revealed, that at the Lambohov Fire Station, there is a great emphasis on 

experience accumulation and knowledge articulation learning mechanisms. For the firefighters, 

the team is of utmost importance, as they have to rely on each other in high-risk situations. 

Hence, the focus of the training is on building group thinking and building a well performing 

team.  

As mentioned above, we did not observe knowledge codification at the fire station. Nonetheless, 

new knowledge is created and shared within the team, not including codified knowledge. This 

led us to the development of the following Knowledge Creation Model (Figure 12). 
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Figure 12: Learning Process for Firefighters (based on Nonaka et al., 2000) 

 

(A) Based on our observations we can say that much tacit knowledge is being shared in a face-

to-face context as firefighters work and live together. Despite just being colleagues, the 

firefighters are a group of people that are passionate about their job and have common interests.  

(B) The tacit knowledge required through this face-to-face contact is then being turned into 

implicit knowledge during various training exercises. While tacit and implicit knowledge is 

often understood as alike, we would like to emphasize here, that implicit knowledge describes 

the intuitive part of tacit knowledge, where the firefighters reach a level where they can execute 

their tasks individually or in a group without the need of constant communication.  

(C) The next step then is the incident, where the implicit knowledge of the firefighters is being 

applied in a high-pressure, high-risk environment, without constant communication between 

the team members. Here, the group has to work as one organism as practiced in various training 

exercises.  

(D) After an incident, usually, a de-brief follows. During the debrief the firefighters discuss 

what went well, what did not go so well and how it could be improved. These de-briefs are also 

happening in a face-to-face context where individuals have the chance to talk about their 

experience and share their feelings with the group. Nonetheless, it needs to be mentioned here, 

that this step varies in intensity. It lies within the decision power of the group commander to 

decide whether or not the incident provides learning material. Therefore, depending on the 
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intensity of the incident and the experience level of the firefighters, these de-briefs might be 

more or less intense. 

Technological improvements or the intensity of natural catastrophes are changing the types of 

incidents the firefighters are called to. With new types of incidents, new experiences are being 

generated and shared, which makes the knowledge creation process as described above an ever-

turning spiral.  
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5 DISCUSSION 

In this chapter, we summarize the steps taken and our findings. Furthermore, we reflect how 

our findings relate to the thesis literature review and the research question considering other 

possible interpretations. Following after, we evaluate our findings from different perspectives 

and delve into the meaning, importance, and relevance of our results, focusing on evaluating 

what we have found. This chapter aims to show the significance of our findings and the 

capability to apply our findings to the theory. 

 

5.1 LITERATURE REVIEW AND RESEARCH QUESTION  

The existing literature on organizational learning does not consider HRO specifics, while the 

HRO literature states that there is a need for research in this area. Referring to our research 

question: How is knowledge created and shared within a team of firefighters? we were able to 

identify the mechanisms that enable knowledge sharing within a team of firefighters. These 

refer to the experience accumulation and knowledge articulation processes studied by Prencipe 

and Tell (2001). We also created a visualization of the knowledge creation process in the team 

of firefighters, which consists of tacit and implicit knowledge convergence. This can be seen as 

an addition to Nonaka et al.’s. (2000) SECI knowledge creation process as we adjusted the 

model for an HRO specific context, where tacit and implicit knowledge are present and explicit 

knowledge is absent. This model is an answer to our research question, while this is not an 

absolute result, as there are many types of HROs, and the research was held only within one 

team of firefighters. Furthermore, we will discuss the theoretical implications of our model and 

consider chances for a different interpretation of our results.  

 

5.2 KNOWLEDGE CREATION PROCESS IN THE TEAM OF FIREFIGHTERS  

The theoretical framework has revealed that knowledge is being created through the interaction 

of tacit and explicit knowledge (Nonaka et al., 2000). Externalization, where tacit knowledge 

is being turned into explicit knowledge through crystallization, is one of the four steps which 

are required to create knowledge according to Nonaka et al. (2000). As the theoretical 

framework has further demonstrated, the crystallization process is similar to the codification 
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process described by Zollo and Winter (2002) and Prencipe and Tell (2001). Identifying that 

the knowledge in the team of firefighters is tacit and remains tacit, as there is no knowledge 

codification process at place, is therefore controversial to Nonaka et al.`s. (2000) findings. Our 

research shows that there is a significant amount of knowledge processed through experience 

accumulation and knowledge articulation at the Lambohov Fire Station. Despite the lack of the 

knowledge codification process, the knowledge itself is created and shared within the team of 

firefighters, which, based on Nonaka et al. (2000) knowledge creation model, misses an 

important component of the knowledge creation and sharing process.  

This leads us to the importance of implicit knowledge for the team. Working under stressful 

conditions, it is crucial to have the knowledge in the ‘backbone’, to be able to react at a scene 

immediately, which is achieved through repetition of certain activities during trainings (Levitt 

& March, 1988). Training and repetition enable and develop skills (ibid), hence the key 

mechanism for sharing knowledge among team members is the practice during trainings - 

implying tacit knowledge into action and gaining new implicit knowledge. 

  

5.3 THEORETICAL IMPLICATIONS  

The existing studies on organizational learning highlight the importance of operational routines 

as the repetitive nature of those allows for knowledge to be stored in everyday activities of 

employees (Levitt & March, 1988). Organizations deal with a high amount of knowledge and 

one of the challenges is to retrieve old knowledge. Routines can help in that sense to access old 

knowledge and also make it available for those who have not been through the experience 

themselves.  Such repetitive characteristics apply to the learning process in HROs, where 

repetitive execution of the same tasks is aimed to stimulate an automatic response from 

firefighters. A large emphasis on the learning process between team members is put on training 

and discussion of the lessons learned. Training and de-briefing discussions become an 

operational routine for firefighters, as those are held during every work shift. Through repetition 

of practical tasks, firefighters are able to gain the needed skills to perform their job under 

pressure, meaning they develop their tacit knowledge into implicit knowledge. Codification of 

tacit knowledge is simply not required in that sense, based on our overview, as the implication 

of tacit knowledge (implicit) knowledge plays a more important role for the team than a written 

summary of those learnings. 
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The knowledge creation process in the firefighter team also has a repetitive nature, as the 

process is a never-ending spiral that allows for new knowledge creation. Zollo and Winter 

(2002) mentioned, that specialization mechanism, allows for specialists to know his/her job 

without a need of others to know it, however, this does not apply to firefighters. In their job, 

the learning mechanisms are integrated into operational routines which allow to accumulate 

experience and exchange knowledge within the team. This stimulates knowledge creation on 

an individual level and through further repetition, the firefighter is able to perform any assigned 

role during an incident on an intuitive level, as well as the whole team can rely on experience 

and competence of each other. HROs do not have the advantage of having specialists, who do 

only one narrow set of tasks - the ability to adapt and rotate is an important feature that can help 

to perform during an incident. 

As the performance of the firefighters at the scene is intuitive and based on knowledge and 

skills gained during operational routines within the fire station, it is as hard to codify that 

knowledge from the routines as it is hard to codify tacit knowledge itself (Levitt & March, 

1988). The codified knowledge, as mentioned by several researchers, serves as a tool to store 

and transfer knowledge. For the firefighters on the other hand, due to the nature of their service, 

it is important to be able to apply the knowledge and not to have it stored. This finding questions 

the overall claimed importance of codified knowledge and allows us to bring forward the 

implicit knowledge, as we have reflected in our model. However, at the same time, this is 

applicable for HROs, rather than for all organization. Other organizations have their own goals, 

objectives and learning processes at place, regardless of the method used to create and share 

the knowledge, it is done to bring organizational success. Different learning landscapes by 

Prencipe and Tell (2001) prove that by showing how some organizations focus more on keeping 

knowledge in the heads of employees, others share knowledge through follow up meetings and 

discussions and some companies have formal processes in place to crystallize the knowledge. 

Each of the landscapes works differently and as mentioned the mechanisms can be exploited 

differently forming new landscapes. In the case of the observed HRO, the learning landscape 

has both experience accumulation and knowledge articulation mechanisms but no knowledge 

codification mechanisms. This new landscape rather shows that fire stations are able to organize 

their learning process in a way that works for the people involved, who have clearly stated that 

they do not like writing and reading, they have to try things out.  



 

66 

 

Firefighters rely on informal ways of creating and sharing knowledge, which makes us wonder 

if the implementation of formal procedures for knowledge codification will improve or worsen 

the existing learning process model?  

We have mentioned earlier in the paper, that firefighters work in a risky environment, where 

they risk their lives. Each specialist is highly valuable and important in a team and at the scene, 

thus in the case of an unfortunate accident, not only the team can lose a member, but also the 

knowledge the person possessed will be lost. If that knowledge is codified, which as per 

statement by Levitt and March (1988) can help for a newcomer to retrieve the knowledge, will 

that secure that the knowledge is not lost, or on the contrary, would that be a waste of time and 

efforts as a new firefighter would concentrate on training with the group and not study the 

documents? 

On the one hand, our empirical research allows us to state, that the introduction of knowledge 

crystallization mechanisms would not be perceived positively by firefighters, as the majority 

highlighted the importance of the ability to perform. Knowledge without practice does not mean 

much to the firefighters. Furthermore, being “hands-on” people, they simply want to try things 

out instead of spending time reading or writing. On the other hand, some firefighters mentioned 

during our interviews that they do not document their knowledge because no one is telling them 

to do so and there is no incentive for sharing their knowledge. That makes us assume that the 

implementation of knowledge codification mechanisms is possible and could be positively 

perceived. At the same time, this is under the condition that it is clearly explained to the 

firefighters what the purpose is and that they are being motivated through incentives. We have 

also previously mentioned, that HROs are limited in time. Currently, documenting knowledge 

and reading the learnings of others is by some firefighters perceived as a waste of time because 

at a scene, there is no luxury of retrieving old knowledge from a database. On the contrary, 

knowledge codification could serve as a way to save time. Instead of explaining the lessons 

learned and best practices to the newcomers or to those who were absent the experienced 

firefighters could use the time to keep training themselves, while others get the knowledge from 

the documents. On top of that, such an approach can help to expand the knowledge sharing with 

other fire stations, which are located on distance or even belong to another country. Once the 

knowledge has been retrieved from a database, the firefighters can arrange a training exercise 

to let others experience what was expressed on a paper, and generate their own experience and 

knowledge on how to act in a similar situation. A good example of this is the database 
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established by an Australian firefighter that serves as a basis for a theoretical training session 

as mentioned during the interview. 

Our findings lead to more questions to be asked. Nonetheless, we consider our findings as 

valuable for the community. Identifying the learning process for such a special organization 

such as researched HRO, can help to improve the existing practices within not only fire services 

and other types of HROs but other types of organizations. Due to the limitations of our research 

as discussed in chapter 3.8, we cannot state that the same knowledge creation process and the 

same learning mechanisms are used in other types of HROs. Yet, we believe that our findings 

complement the existing literature on knowledge management and bring a new perspective on 

the importance of explicit knowledge in the knowledge creation and sharing processes.  
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6 CONCLUSION 

6.1 SUMMARY OF FINDINGS  

All around the world, fire stations play an important role in the operation and wellbeing of 

communities. Firefighters train every day to gain new skills and master their competencies to 

be the heroes in the eyes of children and reliable rescuers in the eyes of adults. As firefighters 

operate under great uncertainty and time pressure, we became interested in their knowledge 

creation process. The importance of knowledge creation in an organizational context has long 

been recognized and studied by many scholars. One common finding here is that knowledge 

creation is a dynamic process consisting of experience accumulation, knowledge articulation, 

and knowledge codification. However, current literature did not address the knowledge creation 

process for the special case of high reliability organizations such as the Lambohov Fire Station. 

Our empirical research revealed that the learning process at the fire station consists almost 

exclusively of experience accumulation and knowledge articulation, with an absence of 

knowledge codification. Accordingly, none of the learning landscapes as suggested by Prencipe 

and Tell (2001) matched our findings as all of them included knowledge codification to some 

extent. As the theoretical framework at the beginning of this thesis has demonstrated, 

experience accumulation and knowledge articulation can be associated with tacit and explicit 

knowledge, respectively. Hence, the absence of knowledge codification also indicates an 

absence of the use of explicit knowledge within the team.  

Our research was led by the question how knowledge is created and shared within a team of 

firefighters. While Nonaka et al. (2000), argues that knowledge is created through the 

conversion of tacit and explicit knowledge (see p.14 for a visualization), we were able to reveal 

through our empirical study that this conversion of tacit and explicit knowledge does not lead 

to knowledge creation for the observed team of firefighters, due to the absence of explicit 

knowledge. 

For the special case of firefighters, representing a high reliability organization (HRO), 

knowledge is created and shared through conversion of tacit and implicit knowledge (see p.62 

for a visualization). By converting tacit into implicit knowledge through their daily training, the 

firefighters are ready to intuitively act during the incident. Through the discussion of these 

incidents, they are able to share their experiences and learn from each other. As long as the 
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firefighter works as a firefighter, there are always new skills to learn and to practice, no matter 

how long they have been practicing. As the environment they work in changes, this also changes 

the types of incidents. The increased amount of natural disasters changes the intensity and 

frequency of events and technical innovations, for example in the automotive industry, change 

the complexity of the incidents as previously established routines no longer work in the same 

way for newer models. As a result, the knowledge creation process for firefighters is a spiral, 

such as Nonaka et al. (2000) suggested in their SECI process. 

 

6.2 CONTRIBUTION  

What we can say to the knowledge community is that knowledge codification and explicit 

knowledge are not required in the knowledge creation process for organizations like the 

Lambohov Fire Station where a competitive advantage is not the goal and where the work is 

practical. Through our research, we were able to identify the knowledge creation process for 

the Lambohov Fire Station as a conversion of tacit and implicit knowledge. This is controversial 

to Nonaka et al.`s (2000) finding that knowledge is created through the conversion of explicit 

and tacit knowledge as described in their SECI process.  

Therefore, we see our findings as an addition to Nonaka et al.’s. (2000) SECI knowledge 

creation process. Nonaka et al. (2000) viewed their model as applicable to organizations that 

are “an entity that creates knowledge continuously” (Nonaka et al., 2000, p.5). Yet, our research 

has revealed that in order to apply the model also to special organizations such as high reliability 

organizations like the Lambohov Fire Station, explicit knowledge seems to be replaced with 

implicit knowledge.  Hence, we conclude that the importance of explicit knowledge and 

knowledge codification, based on the type of organization, is arguable.  

With an improved understanding of the knowledge creation process for HROs, we suggest that 

more tailored strategies for improving the communication and transfer of knowledge should be 

developed in the future. 

 



 

70 

 

6.3 IMPLICATIONS AND FURTHER RESEARCH  

The results of this thesis indicate that the knowledge creation process may vary among different 

types of organizations which indicates a need for scholarly attention towards this field of 

research.  

While our case was specific with a single case study of a fire fighting team at Lambohov Fire 

Station, our findings suggest that similar results can be expected for other organizations that 

operate under similar circumstances. An important characteristic of our case hereby is, that the 

work done by the organization is practical. Previously, we have defined high reliability 

organizations (HROs) as organizations that perform in a highly complex, dangerous working 

environment which is often unpredictable (Fraher et al., 2017; Weick & Sutcliffe, 2007). Thus, 

we conclude that our findings cannot yet be generalized for all types of HROs. Only for HROs 

that work practically, we suggest similar findings.  

In order to generalize our findings to HROs overall, similar research needs to be done with 

other types of high reliability organizations, including other fire stations where bigger samples 

could be taken. In addition to this, our findings suggest that different practices are present in 

different countries. Therefore, similar studies should also be carried out in different countries 

in order to be able to generalize our findings across borders.  

Our findings could be used by scholars researching high reliability organizations to develop 

more tailored strategies for improving the communication and transfer of knowledge in the 

future.  

Finally, our findings did not only answer questions but also raise new questions where 

additional data would need to be generated in order to answer these. We wonder, if the 

implementation of formal procedures for knowledge codification would improve or worsen the 

existing learning process model and if implicated, if codified knowledge would be used by the 

firefighters.  
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APPENDIX 

APPENDIX I -THE TEAM AT LAMBOHOV FIRE STATION (HEAVY RESCUE UNIT) 

Interviewee 1 is a relatively new operational firefighter at Lambohov Fire Station in the heavy 

rescue team. Before joining, he worked at IKEA, however he took a decision to make a change 

and aged 27 got admitted to the firefighter school in Sweden. After 1,5 years of education he 

had a practical assignment for 6 months during summer, and after successfully completing his 

study program, he applied to several fire stations and was placed at Lambohov Fire station, 

where he is an employee for almost 5 years now. 

Interviewee 2 is the only female operational firefighter at Lambohov Fire Station. She is 

specialized in heavy rescue incidents. She has stated her path to become a firefighter in 2008 

when she was inspired by witnessing a female firefighter, who was extinguishing a fire. After 

2 years at a firefighter school in northern Sweden, Linn started to work full-time as a rescuer in 

2010 and in 2012 she was transferred to the Lambohov station. All together her experience 

sums up to 9 years.  

Interviewee 3 is one of the most experienced heavy rescue team members at the Lambohov 

Fire Station with a total of 35 years of experience. He joined the Lambohov station in 2006, 

where he currently works as an operational firefighter. Kenneth joined the fire services because 

of his relatives, who had already worked as a firefighter. Due to his professional background as 

a carpenter, Kenneth became a valuable specialist for the team. Today, he works with different 

responsibilities and functions where he is sharing his knowledge and experience with others.  

Interviewee 4 is the “Styrkeledare” of the group which translates to commander. Olle has been 

a firefighter for 11 years now and a group leader for three years. He has been at the station in 

Lambohov for 9 years. Before becoming a firefighter, Olle worked as a teacher for children 

with special needs. He became a firefighter because he wanted to help people. In order to 

become a firefighter, he went to a special firefighting school for two years.  

Interviewee 5 is originally from Great Britain and works as an operational firefighter in the 

heavy rescue team at Lambohov station for almost 4 years now. Prior to moving to Linköping, 

he was a station commander in the UK, arriving to Sweden with 17 years of firefighting 

experience. George started his firefighter training in 1998 when he was 23 years old. At that 
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time, he had completed his university degree and he was looking for jobs in different areas, 

considering the military, police and other rescue services. It just happened, that his local fire 

station had an open house, where he could go and try out different things and hence, he ended 

up joining the fire services. 
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APPENDIX II - LAMBOHOV FIRE STATION ORGANIZATIONAL CHART  
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APPENDIX III - INTERVIEW GUIDE  

Area of Interest Related Questions 

Personal Information Date:  

Time:  

Name:  

Age:  

Current Position (Role):  

Years of Experience:  

Educational Background:  When did you join the fire services?  

When did you start working at the station in 

Lambohov?  

Why did you apply to the fire service? 

What records did you have to provide when 

applying at the fire station in Lambohov?  

Physical training?  

Training:  

(We know about two years of 

firefighting school) 

Did you visit this school as preparation for your 

job? 

Did you have practical training during your 

studies?    

Could you give examples?  
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Which trainings from your school do you 

remember?  

Why do you remember these? 

 

Reading Is their required reading?  

Does anyone check if you read it?  

Do you read lectures/books/articles on 

“firefighting”? 

What do you use the library for at the station?  

What do you read? Why?  

 

Sharing Experiences (Process) 

(During/after/before an Incident) 

(We observed the “After Action 

Review” during the training day) 

Could you tell us a bit more about what kind of 

discussion you usually have after an incident?  

Did you talk about what you did/learned during the 

incident?  

Do you have a specific structure for these debriefs? 

(Routine?) 

Formal? Informal?  

Do you share your experiences? (Tell a story?) 

Learning from each other Could you give an example of what you learned?  
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Could you give us an example of something you 

learned from the other firefighters?  

How?  

Did they share information or experience?  

Trust How do you know you can trust your colleagues?  

When you were new in the team, how did you 

become part of the team?  

When did you really feel part of the team?  

How well do you know each other? 

Documentation Do you document your trainings?   

Do you document the outcomes? (Example 

Mondays training)  

Written guidelines?  

Communications Talking to other stations? 

Talking to other “functions”? 
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