
 
  

The Internet of Things in the Swedish Hockey League 

PAPER WITHIN Master Thesis in Informatics  
AUTHOR: Mathias Kallin & Pontuz Zachlund 
TUTOR: Andrea Resmini & Bertil Lindenfalk 
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Abstract 
 
Background: Internet of Things is one of the most important areas of future technology and 
countless of industries are directing attention towards it. IoT has now started to appear in the 
sport industry. One sport that has not been investigated to the same extent within the terms of 
IoT is ice hockey. 
 
Problem Statement: Numerous teams in ice hockey have not yet realized the impact IoT may 
have on their team performance. With an absence in research on the use of IoT in the Swedish 
ice hockey industry, there is a knowledge gap on how Swedish ice hockey teams can grasp this 
opportunity and the main factors that affect their adoption. 
 
Research Purpose: IoT creates an opportunity for Swedish ice hockey teams to achieve a 
competitive advantage and thus a chance to gain new grounds in managing their teams. The 
purpose of this thesis is to investigate to what extent teams in the Swedish Hockey League are 
using IoT devices and explore the factors affecting the adoption process. 
 
Research Questions: To what extent are IoT devices used by teams in the Swedish Hockey 
League to increase teams’ performance? What main factors affect the adoption of IoT devices 
into teams in the Swedish Hockey League? 
 
Method: With an inductive approach, this qualitative research explores the IoT phenomenon 
in the context of ice hockey in SHL. With semi-structured interviews, this research gather data 
from the perspectives of seven SHL teams on IoT. By using a conventional content analysis, 
the data collected is categorized and divided into themes. 
 
Results: The use of IoT devices in SHL is low. The interest to adopt IoT devices is shared 
amongst many interview participants. When conducting the conventional content analysis on 
the data gathered from the interviews, certain themes became evident. The findings could be 
traced down to either their attitude, their competence within the field or their resources. 
 
Conclusion: The Internet of Things is changing the way professional sport teams are managed, 
coached, and led. The benefits that could be harvested from adopting IoT devices are 
undeniable, but there are several factors that facilitate a successful adoption. The culture and 
atmosphere in the organization, the skills and know-how, and the financial situation are all 
important parts of a successful adoption. 
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1 Introduction 
 

In this chapter a background of the topic will be provided, introducing the Internet of Things 
and its presence in sports and specifically in ice hockey. Subsequently, the problem statement, 
purpose and research questions are specified. Along with the definitions and delimitations of 
this research. 

 
 

1.1 Background 
Refrigerators that communicate about their content, lawnmowers that can be controlled by a 

mobile device, the world is getting increasingly connected and the Internet of Things (IoT) is 

the next phase in the connectedness (Atzori, Iera & Morabito, 2010). The term Internet of 

Things was coined by Kevin Ashton already in 1999 in the context of supply chain management 

(Gubbi, Buyya, Marusic & Palaniswami, 2013). However, the origin of the concept has been 

credited to the associates of the Auto-ID center at MIT (Borgia, 2014). Around 2000 they 

performed research on Radio-Frequency Identification (RFID) with the vision that by tagging 

an object with a particular RFID you would be able to discover information by browsing its 

internet address or database entry (Borgia, 2014). While their vision limited the “things” in the 

Internet of Things to the RFID tag, it nowadays refers to a variety of objects such as sensors, 

RFID, actuators and smart items such as smart watches and smart phones (Borgia, 2014). 

According to Gartner (2014) 25 billion devices will by 2020 be connected to the internet, this 

will result in an economic value of $11.1 trillion per year by 2025 (Manyika et al., 2015). 

 

Manyika et al. (2015) argue that the real potential that a digitized physical world may have is 

greater than one can expect. Where the full potential of Internet of Things only can be captured 

if an understanding of where the real value may be created and if all the underlying issues and 

challenges are addressed. The main issues and challenges to successfully utilizing IoT are issues 

of security and privacy, handling the large amount of data created, and the issue of 

standardization. It has been recognized that Internet of Things is one of the most important 

areas of future technology and that countless of various industries are directing attention 

towards it (Lee & Lee, 2015). The potential of IoT has enabled industries with historically low 

technological tradition to use the new technology. 

 

IoT has existed for several years and has now started to appear in the sport industry. The 

technology used within sport is developing quickly and solutions that was not feasible a couple 

of years ago are today available (Kos, Wei, Tomažič & Umek, 2018). One example of this is 
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that in the past, the motion of a gymnast could only be analyzed through video recordings, 

where today there are suits with motion sensors that records every single move and provide a 

detailed analysis of it, making it possible for coaches and other trainers to analyzed motions 

that cannot be perceived by the human eye (Kos et al., 2018).   

  

Moreover, many sport experts argue that feedback is the most important variable when learning 

something new, except for the actual practice (Bilodeau, Bilodeau & Alluisi, 1969). Today’s 

modern technology can help both the instructor and the performer by providing additional 

feedback that is not obtainable by traditional ways of observing. Many sports today require 

specialized equipment such as sticks, bats and rackets but also more complex things such as 

motor driven vehicles. For these sports’ dependent on more complex equipment, technology 

has always been a major part in sustaining competitive advantage. However, in today’s highly 

competitive sport industry, the technology is making its way to more simple equipment such as 

smart tennis rackets and smart running shoes (Lightman, 2016).  

 

One sport that has not been investigated to the same extent within the terms of IoT is ice hockey.  

Already back in 1997 Fox Sports tried to take advantage of technology when they argued that 

newcomers to televised hockey had a hard time following the puck during games (Hedge, 

2016). Therefore, they added transmitters and sensors to the puck and installed both detectors 

and infrared emitters around the rink to pick up the signal. This made it possible to track the 

puck around the ice, as it had a blue glow over it. Many newcomers approved the addition, 

while regular viewers found it infuriating. The concept lasted for approximately two years 

before it was taken away (Hedge, 2016). 

 

Recently, during the 2019 All Star Weekend, the National Hockey League incorporated IoT to 

track puck and players. Each player was equipped with a sensor about the size of an Oreo cookie 

at the back of their shoulder pads and about forty pucks had the same sensors embedded in them 

(Cotsonika, 2019). These sensors would then generate millions of data points which allowed 

NBC and Rogers to bring a new level of detail to their viewers with real time puck and player 

data such as skating speed, shot speed and total time on ice. But it is not only the viewers that 

benefit from these sensors. Also, the teams themselves can benefit from these devices. As the 

data gathered from the sensors enable coaches to analyze more aspects of the game. One 

example is that the devices allow coaches to see exactly from where the shots have been taken, 

thus identifying a save percentage on goalies on high-danger scoring chances (Cotsonika, 
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2019).  By taking advantage of the IoT devices, teams can make more in depth analyzes of their 

practices and games and thus could potentially increase their team performance. 

 

1.2 Problem Statement 
IoT devices has been developed rapidly over the last years and started to make their way into 

the sport world. Several different sports, such as football and golf, have been studied in terms 

of Internet of Things. However, one sport with less existing research and yet to be investigated 

more in depth is ice hockey. Numerous teams in ice hockey have not yet realized the impact it 

may have on their team performance. An adoption of IoT may enable coaching to be more 

efficient, team performance to be optimized, and individual achievements to be enhanced. With 

an absence in research on the use of IoT in the Swedish ice hockey industry, there is a 

knowledge gap on how Swedish ice hockey teams can grasp this opportunity and the main 

factors that affect their adoption. 

 

1.3 Purpose 
Internet of Things is creating new ways of managing, coaching and leading professional sport 

teams. This creates an opportunity for Swedish ice hockey teams to achieve a competitive 

advantage and thus a chance to gain new grounds in managing their teams. Thus, the purpose 

of this thesis is to investigate to what extent teams in the Swedish Hockey League are using IoT 

devices, and explore the main factors that affect the adoption. 

 

1.4 Research Questions 

• To what extent are IoT devices used by teams in the Swedish Hockey League to increase 

teams’ performance? 

• What main factors affect the adoption of IoT devices into teams in the Swedish Hockey 

League? 
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1.5 Definitions 
IoT 

“Interconnection of sensing and actuating devices providing the ability to share information 

across platforms through a unified framework.” (Gubbi et al., 2013 p.3). 

 

Smart Object 

“A smart object is thus a cyber-physical system or an embedded system, consisting of a thing 

(the physical entity) and a component (the computer) that processes the sensor data and 

supports a wireless communication link to the Internet.” (Kopetz, 2011 p.308). 

 

Sportlogiq 

“Sportlogiq provide SHL its teams, broadcast partners and sports betting partners access to 

its real-time advanced analytics using artificial intelligence.” (Sportlogiq, 2018 n.p.). 

 

Wearable Sensors/Wearables 

“A wearable device is essentially a tiny computer with sensing, processing, storage, and 

communication capabilities.” (Sazonov, 2014 n.p.). 

 

1.6 Delimitations 
- This thesis will only focus on ice hockey and no other sports. 

- This thesis will focus on IoT in regard to team performance, thus other areas where 

IoT can be used will not be considered. 

- The study will be limited to Sweden. 

- The focus will be on teams playing in the Swedish Hockey League (SHL). 

- The limited timeframe of this study also limits the scale of this study. 
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2 Literature Review 
 

This chapter provides an overview of existing literature on the subject. Briefly introducing the 
Internet of Things concept, before exploring existing literature on the use of IoT in the world 
of sports and specifically in ice hockey. 

 
 

2.1 Introduction to IoT 

Argued to be one of the most disruptive technologies of the century, the Internet of Things (IoT) 

carries a potential to change the way computers interact with the world, which in turn may 

change the world as seen by us humans (Ashton, 2009). However, Ashton (2009) argues that 

for IoT to reach its full potential there is a need to enable computers to see and experience things 

as humans can. Computers have traditionally been dependent on data collected and manually 

transferred by humans, with Internet of Things this change. The emerging sensor technology 

will enable computers to understand the world and thus give us information we could not 

acquire before (Ashton, 2009). Since Ashton and the members of Auto-ID center at MIT coined 

the term in the beginning of 2000s researchers have studied and continues to study the potential 

use and future challenges of IoT. Atzori et al. (2010) argues, similar as Ashton (2009) stated, 

that the main strength of IoT is that it will affect many aspects of daily life and the behavior of 

users, with applications ranging from personal life to the working context.  

 

In an article by Gubbi et al. (2013) the authors state that since the concept was first coined, the 

“things” have been developed from radio-frequency identification tags to more complex 

sensors. However, the authors state that the main vision is still the same. That IoT is an 

evolution of the internet, where objects are interconnected and not only are able to share 

information but to interact with the physical world by actuators and controls (Gubbi et al., 

2013). Perera, Zaslavsky, Christen & Georgakopoulos (2014) argues likewise, that IoT is not a 

revolution it is just an evolution of the internet we already have. The authors claim that the 

predecessor of IoT, social networking, enabled people to be connected worldwide, however, 

they argue that the future will be about interconnectedness between objects, machine to 

machine communication (Perera et al., 2014). 
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2.2 Definitions and Fundamentals of IoT 
While the vision of IoT is consistent among researchers, the definitions and explanations of the 

concept are differing. Atzori et al. (2010) discusses Internet of Things as three paradigms, the 

internet-oriented, semantic-oriented, and the “things”-oriented paradigm. The reasoning behind 

this is that IoT spans across several disciplines, and thus that the real potential of IoT lies within 

the area where all paradigms are intersected (see Fig.1). On the contrary Al-Fuqaha, Guizani, 

Mohammadi, Aledhari & Ayyash (2015) explains the functionality and real value of IoT by 

dividing it into building blocks that each represents elements necessary for the functionality of 

IoT. There are six elements that the authors argue have an important role, identification, 

sensing, communicating, computation, service, and semantics. These six elements enable IoT 

objects to gather and analyze data which is then utilized by humans or used to perform 

subsequent actions. Conversely, Gubbi et al. (2013) consider IoT as being consisted of three 

components. The hardware component where actuators, sensors, and communication hardware 

are considered. A middleware component consisting of computing tools and storage necessary 

and a presentation component consisting of tools for visualizing and interpreting the data 

(Gubbi et al., 2013). Rose (2014) argues that computational and networking components 

embedded in IoT objects enables them to produce, receive and transmit information.  

 

 
Figure 1 Paradigms of Internet of Things (Atzori et al., 2010) 

 

Clearly, there are differing opinions on how to dissect IoT into its fundamentals. By defining 

the subject, we can achieve a greater understanding on what the essence of IoT is. Gartner 

(2014) suggest a definition of IoT as: 
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“the network of physical objects that contain embedded technology to communicate and sense 

or interact with their internal states or the external environment” (Gartner, 2014).  

 

Which is similar to what is proposed by Gubbi et al. (2013) that IoT is: 

 

 “Interconnection of sensing and actuating devices providing the ability to share information 

across platforms through a unified framework” (Gubbi et al., 2013 p.3). 

 

Sundmaeker, Guillemin, Friess & Woelfflé (2010) believes in the seamless interconnectivity 

between humans and “things” and between “things and “things”. Hence the authors have 

formed their definition where they state that (see Fig.2): 

 

“IoT allows people and things to be connected Anytime, Anyplace, with Anything and Anyone, 

ideally using Any path/network and Any Service…” (Sundmaeker et al., 2010 p.5) 

 

 
Figure 2 Defining Internet of Things. (Sundmaeker et al., 2010) 

What Sundmaeker et al. (2010) are suggesting is that the Internet of Things infrastructure which 

consists of “smart objects” creates a dynamic homogenous network where data is gathered and 

shared. This is furthermore argued by Kopetz (2011) who discuss the concept of “smart 

objects”. The author argues that a “smart object” which consists of a computational component 

enables it to tie the information world and the real physical world together. Hence, that a smart 

object is a cyber-physical system that consists of a “thing” (a physical item) and a computational 

component (Kopetz, 2011). 

Finding a comprehensive definition of IoT is complicated, researchers are often biased and have 
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a predetermined vision of what assets of IoT are the most relevant (Minerva, Biru & Rotondi, 

2015). However, Minerva et al. (2015) proposes a neutral definition which aims to cover all 

aspects of IoT. The authors have divided the definition into two parts, one definition for a low-

level complexity IoT system which consists of only one thing: 

“An IoT is a network that connects uniquely identifiable “Things” to the Internet. The “Things” 

have sensing/actuation and potential programmability capabilities. Through the exploitation 

of unique identification and sensing, information about the “Thing” can be collected and the 

state of the ‘Thing’ can be changed from anywhere, anytime, by anything. “(Minerva et al., 

2015, p.74) 

The other part of the definition cover a high-level complexity IoT system, where large numbers 

of “things” are connected. A system that can provide a complex service or be a part of a complex 

process (Minerva et al., 2015). 

“Internet of Things envisions a self-configuring, adaptive, complex network that interconnects 

’things’ to the Internet through the use of standard communication protocols...” (Minerva et 

al., 2015, p.74) 

Hence, there are various paths researchers take to define the Internet of Things, all addressing 

a similar concept but with a difference depending on what aspects of IoT the researcher claims 

are important. While the definitions of IoT may differ amongst researchers, there is one aspect 

of IoT there is a consensus about. That there are challenges and issues that needs to be addressed 

for the Internet of Things to reach its full potential. 

2.3 Challenges and Issues of IoT 
The consensus concerns the fact that the Internet of Things have a massive potential to change 

the world as we know it, however the real value can only be realized if we can achieve a greater 

understanding of all the challenges and issues that arise from utilizing it (Manyika et al., 2015). 

There are certain challenges and issues that are repeated amongst research on IoT. Data 

management, privacy and security, trust and standardization are issues and challenges 

mentioned frequently in IoT research. Xu, He and Li (2014) suggests that a sufficient 

understanding of these issues is essential and is said to be required for IoT to be generally 

accepted and utilized. In regard to the issues of data management Stankovic (2014) discuss the 

importance of converting the vast amounts of raw data, that a world of IoT objects will produce, 

into usable knowledge. Thus, that the data produced by sensors must be converted into 
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semantically meaningful information, information that can be usefully interpreted. This is 

furthermore argued by Lee and Lee (2015) who states that computational and mathematical 

models need to be developed for the large amounts of data to be tamed and understood. The 

authors argue that traditional data mining techniques are neither sufficient nor applicable. 

Hence, any ambiguity in the interpreted data may cause users to lose trust to the system (Lee & 

Lee, 2015).  

According to Stankovic (2014) trust decides whether the big data from IoT devices are useful 

or irrelevant. In order for IoT to gain trust, issues of privacy and security needs to be addressed 

and solved. Atzori et al. (2010) argues that if there is an uncertainty in the privacy issue in the 

use of IoT objects, people will resist adopting it. The author argues that the issue of privacy is 

a deeply rooted concept in human societies. Thus, individuals should be able to decide and 

control what personal information should be collected and that the information gathered should 

only be used for the actions it is intended for (Atzori et al., 2010; Weber, 2010; Sundmaeker, 

2010; Stankovic, 2014). Hence, the security of IoT is significant for its potential widespread 

adoption (Miorandi, Sicari, De Pellegrini & Chlamtac, 2012). Unfortunately, security attacks 

are a substantial threat to IoT, the nature of the technology and the openness of the system 

makes it problematic when it comes to preventing security attacks (Stankovic, 2014; Atzori et 

al., 2010). Thus, security measures are necessary at all levels of IoT, in communication and 

network, application and service, and data management levels (Miorandi et al., 2012).  

According to Lee and Lee (2015) actions required to prevent chaos in the hyper-connected 

world of IoT consists of reducing the complexity of the systems, improving the security, and 

establishing a standardization. Solving the standardization challenge is similar to the security 

and privacy issue a deal breaker in the world-wide adoption of IoT (Xu et al., 2014; Miorandi 

et al., 2012). According to Xu et al. (2014) a successful standardization of IoT would on a 

global scale improve compatibility, reliability, interoperability and the effectiveness of 

operations (Miorandi et al., 2012). Additionally, the success of standardization is of great 

interest to both organizations and countries as it has the potential to bring significant economic 

value in the future (Xu et al., 2014). Atzori et al. (2010) states that research is made on the 

standardization issue and that contributions are continuously provided. However, the rapid 

growth of the Internet of Things is making standardization difficult (Xu et al., 2014). The issues 

and challenges discussed are significant for the realization of IoT and needs to be addressed for 

IoT to reach its full potential. 
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2.4 Applications and Future Use 
A success in addressing above mentioned issues and challenges will enable IoT to be applied 

in a vast amount of areas. The potentialities of IoT will have a significant positive impact in 

numerous of sectors (Gubbi et al., 2013). According to Ray (2018) a number of sectors have 

already started to incorporate and benefit from less complex forms of IoT, forms of IoT that 

has reached a sufficient maturity level to be accepted. As suggested by Borgia (2014), IoT has 

the potential to develop intelligent applications in nearly all domains, however not all reach the 

same maturity level simultaneously. While Ray (2018) suggests that sectors such as 

transportation, education, logistics and agriculture already have started to use IoT in their 

operations, research show that a lot of the potential is yet not available to the society (Atzori et 

al., 2010). The implementation of IoT will likely influence the quality of the lives we live, when 

we are at home, when we travel, when we are sick, and when we are at work (Atzori et al., 

2010). Stankovic (2014) suggests regarding the future of Internet of Things that, in the end 

since the scope of IoT is so massive it will eventually affect all parts of our lives. It will 

seamlessly be incorporated into our belongings creating a connectedness that is woven into the 

way of life.  

Furthermore, Miorandi et al. (2012) argues that the Internet of Things may take a similar 

evolution path as mobile phones did. The authors argue that there is a huge market opportunity 

for IoT, not only will it enhance the competitiveness of existing markets, it may even create 

new markets and bridge existing markets together (Miorandi et al., 2012). Researching the 

potential use of IoT, several existing studies choose to categorize potential applications into 

different domains. Atzori et al. (2010) decided to categorize the areas of application into, 

transportation and logistics, smart environment, personal and social, healthcare and futuristic 

domains (see Fig.3). Whereas, Gubbi et al. (2013) categorize the domains into, personal and 

home, enterprise, utilities, and mobile. While the categorization terminology differs among the 

researchers, the essence remains, there is a consensus that IoT will make a difference. There 

are domains that are recurrent in research, domains where IoT potentially will provide 

significant benefits. Healthcare is one of them, Lee and Lee (2015) suggest that data provided 

by new IoT developments will help care providers to influence the wellbeing of patients far 

more effectively and frequently. Sundmaeker et al. (2010) states that implantable IoT devices 

could be used for monitoring the health of patients with complex diseases and thus be a part of 

saving lives. Monitoring, sensing and collecting data and tracking are areas in healthcare where 

Atzori et al. (2010) believes IoT will make a significant impact.  
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Another application domain reoccurring in research is the concept of a smart home, a smart 

city, or even a smart society. Borgia (2014) discuss the smart city domain and argues that:  

“IoT may help to increase the environmental sustainability of our cities and the people’s 

quality of life. Emphasis is on energy and how to manage it efficiently, and on seeking smart 

solutions to enjoy the personal stay.” (Borgia, 2014, p.9). 

Thus, in a smart city IoT devices would gather information which then can be used to alter 

services and infrastructure, such as traffic situations and the energy grid (Borgia, 2014; 

Miorandi et al. 2012). This same practice can also be used in smart homes and smart workspaces 

where IoT devices are said to make human lives more comfortable (Atzori et al. 2010; Miorandi 

et al. 2012; Lee & Lee, 2015). Meanwhile, there are application domains that are non-

reoccurring in existing IoT research. Ray (2018) mentions in his research on the concept of 

smart sports, that the sport industry is one of these domains. The author states that a generic 

architecture for Internet of Things in sports has been proposed as a way of facilitating 

interactions between athletes, sports equipment, and sports staff. However, to fully realize the 

potential IoT may have in the sport industry the research on the domain of smart sports needs 

to be developed further. 

 
Figure 3 Areas of application for IoT (Atzori et al., 2010). 

2.5 IoT in Sport  
There is a clear consensus among authors that the implementation of IoT into sport has 

considerable potential (Cisco, 2013; Zack, 2014; Lightman, 2016; Kobie, 2018). Pritchard 

(2015) discusses that the data gathering during sport events is nothing new, however, the 
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richness of the collected data and moreover the speed at which aforesaid data is collected 

definitely is. In the 50s, Charles Reep revolutionized the idea of data collection during sport 

events when he created a system of paper notation in order to record the movement of players 

with paper and pencil. In the 90s, some professional clubs started taking advantage of cameras 

which facilitated game-play analyzing (Pritchard, 2015). Today, there are endless of different 

technologies that can be used in the world of sports, such as accelerometers, gyroscopes and 

biofeedback systems (Lightman, 2016; Kos et al., 2018) and it is argued that the technology 

that can be used in sports is developing very quickly. However, the way these technologies are 

developing, is changing how teams are coached, how the sports are viewed and how the clubs 

are run (Pritchard, 2015). Moreover, the widespread use of smartphones and wearables has 

contributed in lower costs of MEMS devices such as accelerometers, gyroscopes, 

magnetometers and pressure sensors. All of which are used to count steps, track calories burned 

but also monitoring the heart rate of the athlete (Lightman, 2016). However, while 

aforementioned devices themselves might be useful when staying active, they do not improve 

the swing, punch or shot for athletes. Traditionally, it was the more complex sports that were 

taking advantage of technology in different forms, such as Formula 1. In these sports, a 

technologically superior car will beat a technologically inferior one, even though the driver 

might be better in the inferior car, making technology vital. However, recently the technology 

has made its way into more simple equipment (Kos et al., 2018). Today, sensors have started 

to appear in sports gear within for example football, running, boxing and skiing, moving the 

boundaries even further (Pritchard, 2015; Lightman, 2016; Kos et al., 2018).  

There are many different ways in which IoT objects are and can be used within sports. 

Everything from small sensors attached to athletes to sensors implemented in the equipment 

and feedback systems used to track and provide feedback on different motions (Kos et al., 

2018). In 2013, Cisco launched something they called the Connected Athlete with the purpose 

of showing the never-ending possibilities with connectedness (Cisco, 2013). Their application 

took advantage of real-time network analytics with policy control to turn the athlete’s body into 

a distributed network of sensors and network intelligence. By utilizing their intelligent network 

and sensors in the athlete’s shoes, Cisco could provide real time data on pace, power and drive 

and the send feedback to the athlete, thus improving performance while reducing the risk of 

injury (Cisco, 2013). In 2013 the manufacturer of tennis rackets, Babolat, announced their “Pure 

Drive Play Racket” that had sensors in the handle of the racket. By utilizing the sensors in the 

racket, the player can track types of shots made, where on the strings the ball connects, active 
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play time and ball speed (Lightman, 2016). Likewise, in 2015 the company Bodytech 

announced their Lumo Run running shorts that uses a nine-axis inertial measurement unit and 

pressure sensors that can track 14 different running metrics such as pelvic rotation and ground 

contact time. The shorts utilize a removable sensor in the waistband that sends real-time audio 

cues to the headphones through Bluetooth but also sends the data to a smart device in order to 

access a detailed post run analysis (Lightman, 2016). 

Moreover, the use of IoT in sport is not limited to wearable sensors attached to the athletes. Kos 

et al. (2018) argues that these sensors mainly generate statistical data, while the demands in 

sports are higher. Not only does the data measured have to be of a wider range, it must also be 

measured with greater precision. In “The role of science and technology in sport”, Kos et al. 

(2018) present the concept of motor learning and its need for technology backed-up feedback. 

As aforementioned, many sport experts argue that feedback is the most important variable when 

learning a new skill, apart from the actual practice (Bilodeau et al., 1969; Umek, Tomažič & 

Kos, 2015). Modern technological equipment can help both the practitioners and coaches 

further and register things that the human eye cannot perceive. Furthermore, motor learning, 

the process of learning new movements, is vital in the process of mastering any new physical 

skill (Kos et al., 2018). Motor learning is based upon repetition and several thousand correct 

executions in order to learn a new movement. Thus, the feedback provided is essential when 

learning a new skill. Natural feedback is usually provided through the human sense organs 

while augmented feedback is provided by an external source, e.g. a coach or an instructor, but 

also by technical equipment and devices.  

 

Figure 4 Augmented feedback (Kos et al., 2018) 

In the figure above, figure (a) is showing the traditional way of providing augmented feedback 

to motor learning with a technical device (sensor), processing and a coach monitoring the 
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athlete’s performance and then providing the feedback. In figure (b) there is also a sensor and 

processing phase but since it is technology supported the biofeedback system is monitoring the 

athlete’s actions and providing real-time feedback about the performance directly to the athlete. 

The main benefit with the technology supported system is therefore the possibility to obtain 

information not comprehendible by the human eyes, such as force during a jump or where on 

the tennis racket the ball is hitting during a serve (Kos et al., 2018). The main difference 

between the two, is that in most augmented feedback, the information is given with a delay after 

the activity, called terminal feedback, where traditional coach feedback is one example, 

feedback given from smart devices is another. Whereas concurrent feedback, which is feedback 

given in real time while performing the activity, is useful for accelerated motor learning within 

sports (Liebermann et al., 2002). The solution in figure (b) above is a kind of concurrent 

feedback system, also known as biofeedback systems. In these systems, the athletes have 

different kinds of sensors attached to their bodies to measure their movements and activity. 

These signals are then transmitted to a processing device that sends back the feedback to the 

athlete through some kind of the human sense such as hearing or sight. Real-time biofeedback 

can therefore reduce the amount of wrongly executed movements and speed-up the learning 

process of the correct movement (Sigrist, Rauter, Riener & Wolf, 2013). 

2.6 Challenges 
Although there are significant benefits with the utilization of IoT in sport, there are also several 

factors that might hinder the adaption. Trequattrini, Shams, Lardo & Lombardi (2016) discuss 

different sectorial obstacles for IoT when it comes to both timing and penetration in its search 

for a new information society. The authors argue that many business areas are reluctant to new 

technologies, and especially IoT. Professional football is a clear example of how some 

institutions are reluctant to use technologies. The use of any form of electronic communication 

equipment was forbidden in professional football unless it was directly related to the players 

welfare and safety until the season of 18/19 (IFAB, 2018). Trequattrini et al. (2016) analyzed 

resistance from three different perspectives; player, club and industry. When investigating why 

some players expressed concerns regarding RFID technology to collect performance and 

training data on a daily basis, one player expressed the fear of no longer having the right to fail 

and that teams using IoT control every aspect of a player’s condition and performance 

(Trequattrini et al., 2016). Furthermore, Trequattrini et al. (2016) argues that when it comes to 

club-specific resistance the main concern is with the cost-benefit. Whether the cost of 

implementing a technology is covered by the revenues it generates and if it will be of any 
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purposeful use. However, most clubs are positive to the cost benefit of IoT within football, 

while some coaches have expressed a concern of being replaced. Lastly, the football industry 

has expressed concerns that technology might take away the “soul of the game” (Svantesson, 

2014) which is argued to be one of the reasons why Video Assistant Referee (VAR) protocol 

was not implemented earlier. Trequattrini et al. (2016) concludes that to be able to exploit the 

potential of IoT in sport, the vision, related technologies but also the policy instruments must 

all be aligned with each other.  

Another commonly discussed area within sport and technology is the ethics and where to draw 

the line on what should be allowed and not (Dyer, 2015; Loland, 2009). The authors address 

these issues and discuss the problems with performance-enhancing technologies in sport. Some 

critics towards technologies argues that certain technologies threaten the very idea of athletic 

performance.  They argue that the sport technology, which is defined as “human-made means 

to reach human interest and goals in or related to sport” (Loland, 2009, p.153) has gone too far 

in some cases. There are two main different advances that causes these controversies. Firstly, 

it can be new body techniques, meaning that the athlete performs the motion in a different, 

better way, one example of this is the V-jump style within ski jumping that revolutionized the 

way the athletes practice the sport. Furthermore, there are technological advances in the 

equipment, something that more often causes controversies (Loland, 2009). One of the most 

famous controversies regarding equipment in sport was when the FastSkin swimsuit was 

presented prior the Sydney 2000 Olympic games (Craik, 2011). The question was whether the 

full body swimsuit was a performance altering apparatus, rather than a costume for swimming. 

Nonetheless, in 2008 Speedo launched their LZR swimsuit that “improved posture and 

buoyancy”, and had “better use of oxygen”, “repelled water and made the swimmers feel like 

they could swim faster” (Parnell, 2008, n.p.). After 130 world records had been broken in less 

than a year after the updated swimsuits was released, they were eventually banned (Craik, 

2011).  

2.7 ITPD Ring 
When it comes to architectural frameworks within IoT and sport, Ray (2015) introduces a 

framework designed to solve the problems related to sports and recreation with real world 

application of IoT. It is developed for both professionals and amateurs to utilize real-time data 

on things that can benefit their training such as both pace and power. This makes it possible for 

the athletes to take the training to the next level by taking advantage of both data and the 
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analytics through the network and boost their performance. The IoT sport framework is based 

upon the ITPD ring which consists of Interaction, Things, Processes and Data (Ray, 2015).  

 

Figure 5 ITPD ring around IoT Sport (Ray, 2015) 

Interaction refers to the process of the athletes getting familiar and comfortable with the sensors 

used when tracking their motions. An example of this could be when an athlete becomes 

acquainted with an accelerometer used to measure how quick the athlete is moving. Further, 

things consist of sensors, actuators, meters and other measuring devices that have the possibility 

to be connected to the internet at any time. These objects can be included to any object in close 

proximity to the athlete, such as in the clothes or the equipment used. The measuring devices 

is then connected to each other into a network that then shares the information to either a social 

web or a cloud (Ray, 2015). Processes denotes businesses and/or technical processes that has 

to be altered in purposeful way, the processes mainly handle accumulation, communication and 

analysis with the goal of expediate and automate the flow of the data. Moreover, data refers to 

the actual data gathered by the sensors which is later managed by the microcontrollers. The data 

can both be analyzed in real-time, but also stored for later use in the cloud (Ray, 2015). 

2.8 IoT in Ice Hockey 
Incorporating technology into ice hockey is not a new phenomenon. Broadcasters have since 

long been using tracking technology as a way of getting fans and viewers more interacted with 

the game (Rosen, 2016). Ometov et al. (2017) states that even though ice hockey is one of the 

most dynamic sports, it is one of the slowest in adopting the recent technology which allow 

teams to track the progress of players. Thus, it is rather recently that the ice hockey industry 
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started to incorporate wearable sensors and smart objects into training and competition. The 

topic is gaining momentum in the industry as the benefits are unveiled. However, a study by 

Camomilla, Bergamini, Fantozzi & Vannozzi (2018) shows that there is limited research done, 

with only a few studies researching the topic of incorporating sensors into ice hockey. Using 

equipment to measure techniques and performance have been used since long in the ice hockey 

industry, however, it has traditionally involved using treadmills and other non-natural 

equipment in a laboratory setting (Stetter, Buckeridge, Nigg, Sell & Stein, 2019). While the 

traditional measurement equipment does allow for a precise measurement, they perform 

measures in settings not natural to the athlete. Stetter et al. (2019) argues that the development 

of microelectromechanical sensors (MEMS) which are integrated onto the athlete can perform 

measurements in the natural habitat of the ice hockey rink. Thus, the wearable sensors can 

collect valuable information about skating performance without affecting the natural skating 

pattern (Stetter et al., 2019; Stetter, Buckeridge, Tscharner, Nigg & Nigg, 2016).  

 

There are other areas where wearable sensors and smart object can be incorporated to deliver 

important data. Hardegger et al. (2015) suggests that the sensor technology in ice hockey can 

be used to analyze skating, shooting and gameplay. Where a sensorized hockey stick may gather 

valuable data on the stick motion, its flexion, and the position of the hands (Mendes Jr, Vieira, 

Pires & Stevan Jr, 2016). In regard to gameplay Hardegger et al. (2015) argued that no sensor-

based system to track hits, time in motion and shots existed as they performed their research. 

However, their study showed that wearable sensors have the capability to gather valuable 

information of skating and playing motions. Thus, it is argued that sensors will provide vital 

real-time feedback for coaches and the players themselves (Hardegger et al., 2015; Alhonsuo, 

Hapuli, Virtanen, Colley & Häkkilä, 2015). Stetter et al. (2019) similarly argues for the 

beneficial impact wearable performance sensors may have on the quality of player development 

and training (Camomilla et al., 2018; Neuner, 2016). Meanwhile, the information gathered by 

the sensors may have several possible applications. Not only coaches and the players 

themselves can benefit from the information, providing a selection of the information to the 

fans will offer the fans a closer interaction with the games and the players (Ometov et al., 2017).  

 

Moreover, there has been an increasing attention to the topic of concussions within the ice-

hockey industry (Cortes et al., 2017). This is an area of ice hockey where smart objects and 

wearable sensors can provide a substantial support. Incorporating smart sensors in the 

protective gear of the players, these sensors can provide information of impacts experienced by 
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the player (Mendes Jr et al., 2016). The sensors can provide valuable real-time information 

about impacts to the team doctor, but also provide information on how to develop future 

protective gear. Pilotti-Riley, Stoyanov, Arif and Mcgregor (2018) suggests that wearable 

sensors have a high accuracy and reliability (Van Iterson, Fitzgerald, Dietz, Snyder & Peterson, 

2016) and thus these smart objects will be a major part in developing a deeper understanding 

of the consequence of impacts on players in ice hockey. 
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3 Methodology 
 

In this methodology chapter the philosophy, approach, and design of the research are provided. 
Furthermore, a description of the method for data collection is presented. Followed by 
descriptions of the analysis method, research ethics and trustworthiness. 

 
 

3.1 Research Philosophy 

Research philosophy refers to beliefs and assumptions with regards to developing knowledge. 

The assumptions are often taken regardless of whether the researcher wants it or not and they 

will exist at every level of the research process (Burell & Morgan, 1979). Thus, one has to take 

these into consideration when doing research, as it will affect both how the research questions 

are formulated but also how the findings are analyzed. Among these assumptions are those of 

human knowledge and what is considered acceptable knowledge within a discipline referred to 

epistemological assumptions. Moreover, ontological assumptions refer to the realities you 

encounter and whether social entities should be seen as objective entities or social constructions 

(Bryman, 2016). Lastly, the extent to which the researchers own values influence the research 

process is known as axiological assumptions. As these assumptions are subconscious, it is of 

great importance to keep them in mind in order to conduct a clear research (Saunders, Lewis & 

Thornhill, 2016). Some researchers even argue that keeping these in mind is even more 

important than the method itself since it influence every part of the paper (Guba & Lincoln, 

1994; Tashakkori & Teddlie, 1998). Furthermore, Tashakkori and Teddlie (1998) reasons that 

it is of great importance that the research should be of something of interest for the researchers, 

making the research aligned with what the researchers consider is the best way. With this said, 

the authors argue that the philosophy might not be of utmost importance since the results have 

to bring value, hence it has to be implemented in the best way which in turn might result in the 

use of difference philosophies at the same time.  

 

As the purpose of this paper is to explore the extent teams in the Swedish Hockey League are 

using IoT devices and the main factors that affects the adoption, an interpretivist standpoint will 

be taken. The reason for this is that different teams might perceive IoT devices differently which 

suits an interpretivist standpoint as it strives to investigate how different persons perceive things 

in different ways. Interpretivist researchers strive to create new, richer understandings and 

interpretations of social worlds and contexts and argues that it is impossible to create a universal 

law that suits all occasions (Hatch & Cunliffe, 2006). This means that one has to look at things 
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from different perspectives, and that one team might see and use IoT devices differently from 

another team. An axiological implication of the interpretivist standpoint is that they recognize 

that their interpretation of research material and data play an important role in the research 

process. Consequently, an emphatic stance will be taken, to be able to understand the different 

point of views that different persons have, with regards to their different experiences (Saunders 

et al., 2016).  

 

3.2 Research Approach 
According to Saunders et al. (2016) the design of a research is significantly based on the degree 

of theoretical clarity in the beginning of the project. Thus, as suggested by the authors, the 

research project may adopt any of the three main approaches concerning theory development: 

deduction, induction, and abduction. The deductive approach is where the design of the research 

strategy is based on a theory developed by analyzing existing academic literature (Saunders et 

al., 2016). Hence, a research with a deductive approach initially develops a theory that is then 

exposed to falsification and verification tests through several propositions (Saunders et al., 

2016). Consequently, the data collection in a deductive approach aims to evaluate the existing 

theory (Bryman, 2016). Essentially, the theory and deduced hypothesis will drive the data 

gathering process (Bryman, 2016).  

 

In contrast, when using an inductive approach, a research project will begin by gathering data 

to explore a certain phenomenon and subsequently build or generate a theory (Saunders et al., 

2016). The authors states that the purpose of the inductive approach is to better understand the 

nature of an issue. Thus, that the data gathered throughout the research will, followed by an 

analysis, formulate a new theory (Saunders et al., 2016). Compared to the deductive approach, 

the theory in inductive approach follows the data and not the contrary. It is argued that in an 

inductive approach the researchers are traditionally using qualitative data, as this enable them 

to establish a variety of views of the studied phenomena. Bryman (2016) argues that those 

researchers that favor the inductive approach of the relationship between research and theory 

prefer to draw generalizable conclusions from research and subsequently build theories. 

 

The final research approach that one can utilize is the abductive approach (Bryman, 2016). 

Bryman (2016) states that the abductive approach suggests that you initially collect data about 

a phenomenon, similar to the inductive approach, you then identify patterns and themes. This 
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data is then used to generate either a new theory or to modify an existing theory. Most 

importantly, the theory generated is subjected to subsequent tests from further data gathering 

(Saunders et al., 2016). Thus, the main difference is compared to the deductive and inductive 

approach that the abductive approach moves back and forth (Bryman, 2016).  Accordingly, this 

research will use the inductive approach. Initially, this research will gather data to explore and 

create a deep understanding of the IoT phenomena. Subsequently, the data will enable a theory 

to be generated around the research purpose. Furthermore, as suggested by Saunders et al. 

(2016) an inductive approach is more suitable when working with qualitative data and a small 

sample.  

 

3.3 Research Design 

The main purpose of establishing a research design is that it provides a framework for how to 

collect and analyze data, which is necessary as to answer the proposed research questions (Bell, 

Bryman & Harley, 2018; Saunders et al., 2016). According to Saunders et al. (2016) the initial 

methodological choice required is to decide whether the research should follow a qualitative, 

quantitative or mixed methods research design. Thus, this research will follow a qualitative 

research design. This research follows an interpretive philosophy where a phenomenon is being 

studied and where meanings expressed about the phenomena needs to be analyzed. 

Accordingly, Denzin and Lincoln (2011) argues that a qualitative research is appropriate when 

following an interpretive philosophy.  

 

Furthermore, the utilization of a qualitative research design is associated with using data 

collection techniques that uses or generates non-numerical data (Easterby-Smith, Thorpe & 

Jackson, 2015). This research will utilize semi-structured interviews as its data collection 

technique and thus by only utilizing a single data collection technique, this research qualifies 

as a mono method qualitative study (Saunders et al., 2016). In addition, as this research aims at 

researching the concept of IoT in ice hockey at this particular moment in time, it is considered 

to be a cross-sectional research (Easterby-Smith et al., 2015). 

 

Furthermore, the central purpose of the research should correlate to the nature of the research 

as a whole (Saunders et al., 2016). Thus, one need to consider if the research is explanatory, 

exploratory, descriptive, evaluative or combined. The purpose of this research is to explore the 

IoT phenomena in the context of ice hockey, it is thus an exploratory research. As an 
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exploratory study, this research aims at discovering matters and gaining insight on the IoT 

phenomenon in the context of the ice hockey domain. The utilization of an inductive approach 

enables exploratory research to be flexible (Stebbins, 2008). Thus, as this research is 

proceeding, data may occur that alter the direction of the research. Therefore, with the 

unexplored impact of IoT in ice hockey, an exploratory research design enables this research to 

be adaptable and the main purpose of gaining deep insight in the subject to be fulfilled. 

 
3.4 Data Collection Method 

3.4.1 Interviews 

A research interview is a purposeful conversation between at least two persons where the 

interviewer asks concise and unambiguous questions to which the interviewee responds to 

(Saunders et al., 2016). Basically, the interviewer asks questions relevant to the topic and listen 

to the answers in order to explore them further. Interviews are conducted with the purpose of 

gathering both valid and reliable data to the objectives, both to refine the research questions but 

also to accumulate data to answer them. This thesis utilizes semi-structured interviews where 

all except one was conducted over telephone. There are several advantages with conducting 

telephone interviews, the main one due to the geographical distances between the interviewees 

and the cost of traveling (Opdenakker, 2006). Patton (2015) states that interview guides are 

useful in order to ensure that the same basic lines of inquiry are pursued with each interviewee. 

The interview guide in Appendix contains the main themes and some questions that were to be 

covered during the interviews, however the interviews differed depending on the elaboration of 

the interviewee. One of the reasons for this was that the role of the interviewed person in the 

organization differed from different clubs. Certain organizations referred to the video coach as 

the most appropriate person to answer these questions and others referred to the strength and 

conditioning coach. Thus, questions were omitted during certain interviews and the order of the 

questions varied depending on the conversations. Furthermore, additional questions could be 

asked depending on the answers from the interviewee.  

 

One benefit with using semi-structured interviews was the opportunity for the interviewee to 

probe answers, meaning that they could elaborate and build upon their answers if there was a 

need for it. Another advantage with this technique is that it suits the interpretivist philosophy 

as it is tries to understand the meanings the participants ascribe to different phenomena 

(Saunders et al., 2016). The interviewees might elaborate on certain areas and use different 

words in a particular way which adds significance to the obtained data. Further, additional areas 
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not previously considered might arise when the interviewee is given the chance to elaborate the 

answers. When conducting semi-structured interviews, the researchers were also given a chance 

to verbally confer when asking different questions and some things previously not thought of 

arose. Another advantage is that when conducting interviews in this manner is that there is a 

need for establishing personal contact between the interviewer and the interviewee (Saunders 

et al., 2016). Since the interview does not require the interviewee to write anything down, unlike 

a questionnaire, the interviewee can talk freely about the subject, which might be one of the 

reasons they were willing to participate. Further, informing the interviewees regarding the 

estimated length of the interviews made them more inclined to contribute. 

 

A potential problem with semi-structured interviews is concerned with the dependability of the 

data collected. There are different kinds of biases that might affect said data such as interviewer 

and interviewee bias. Interviewer bias refers to the comments, tone and non-verbal behavior of 

the interviewer that might create a bias towards how the interviewee responds to the questions 

or how the interviewer interprets the responses (Chandler & Munday, 2016). Interviewee bias 

refers to the willingness of the interviewee to disclose certain themes, and not comfortable to 

elaborate certain answers further. This would generate a partial picture of the situation that puts 

the interviewee or the organization in a “socially desirable” role. Keeping these different kinds 

of biases and issues with dependability in mind, the researchers tried to address these when 

conducting the interviews. In order to avoid data quality issues, the researchers tried to be 

knowledgeable within the subject and provide the interviewees with information regarding the 

interviews beforehand.  Moreover, the transparency both towards the interviewees and in the 

method how the interviews was conducted was of great emphasis. It is also stressed that the 

nature of semi-structure interviews is to reflect the reality at the time the data was collected, 

something that might be subject to change, thus the same research might provide a different 

result in a couple of years. 

 

3.4.2 Telephone Interviews 

When conducting interviews by telephone can offer several advantages associated with access, 

speed and lower cost. In the case of this research, conducting face-to-face interviews with the 

participants located across Sweden would be unpractical. By conducting the interviews by 

phone, the data collection became both less expensive and less time consuming. Saunders et al. 

(2016) discusses potential disadvantages with the use of telephone interviews and states that 

establishing rapport and personal contact is important when conducting qualitative interviews. 
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By utilizing telephone interviews, it might be more difficult to establish said contact. The 

authors argue that failing in establishing personal contact may result in reduced dependability 

when participants are reluctant to engage in discussions over telephone. However, Holt (2010) 

argues that the benefits of telephone interviews goes beyond these aforementioned reasons 

concerned with access, speed and lower costs. The author states that the fact that they did not 

meet the participants helped when it comes to producing open and full accounts. One of the 

reasons was that the anonymity of a listening only mode reduced the interviewees inhibition to 

disclose personal matters, meaning that certain sensitive matters actually might be better 

discussed during a telephone interview. Moreover, Holt (2010) argues that telephone interviews 

facilitated the participation, since the interviewees can choose themselves a suitable day and 

time to participate in the interview and that it would have been significantly more difficult to 

participate in a face to face interview. There are some practical matters that has to be dealt with 

when conducting an interview by phone. Normal visual cues are absent in voice-only 

interviews, thus the possibility to see the non-verbal behavior of the interviewee is lost, making 

it even more important to be attentive to the answers. The interviews were recorded with the 

consent of the interviewee and by utilizing the speaker function, both the interviewers could 

ask questions and lead the interview in a desirable direction and pick up on potential cues given 

by the interviewee.  

 

3.5 Research Settings 
As the purpose of this thesis is to investigate whether teams in the SHL are utilizing IoT devices 

to increase their team’s performance, the target population for the thesis is all team that played 

in the SHL the season 2018/2019. These were: 

Brynäs IF, Djurgården Hockey, Frölunda Indians, Färjestad BK, HV71, Linköping HC, Luleå 

Hockey, Malmö Redhawks, Mora IK, Rögle BK, Skellefteå AIK, Timrå IK, Växjö Lakers and 

Örebro Hockey.  

The first step was to get in contact with the teams and try to set up appointments for the 

interviews. Since there are no clear work title for the person handling these issues, a general 

mail was sent to each teams’ office, which explained our purpose and requested to be forwarded 

to the employee in charge of these questions. Out of the 14 mail that was sent out to the teams, 

seven teams answered and scheduled interviews. As can be seen in the table 1 below, five of 

the employees were strength and conditioning coaches, one was a video coach and one was 

both goaltending and video coach. These employees were either the ones responsible for the 
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utilization of IoT devices or the ones most likely to be responsible according to the 

organizations themselves. After the seven interviews were conducted, a tendency for saturation 

and repetitive answers were noticed. Thus, a decision was made that seven teams was sufficient 

to get an overall impression on how and if IoT devices are used in SHL and no further efforts 

to get in contact with the remaining teams were made.  

 

Name Team Position Date of 
Interview 

Interview 
Length 

Technique 

Lars 
Thörnholm 

Linköping 
HC 

Strength & 
Conditioning 
Coach 

2019-03-12 00:30:26  Telephone 

Petter 
Pettersson 

Luleå 
Hockey 

Strength & 
Conditioning 
Coach 

2019-03-12 00:36:05 Telephone 

Erik Lignell Frölunda 
Indians 

Video Coach 2019-03-13 00:26:52 Telephone 

Erik Olsson Rögle BK Strength & 
Conditioning 
Coach 

2019-03-13 00:24:50 Telephone 

Maciej 
Szwoch 

Färjestad 
BK 

Goaltending 
& Video 
Coach 

2019-03-14 00:33:04 Telephone 

Freddie 
Sjögren 

Malmö 
Redhawks 

Strength & 
Conditioning 
Coach 

2019-03-19 00:38:26 Telephone 

Johan 
Sandstedt 

HV71 Strength & 
Conditioning 
Coach 

2019-03-29 00:53:03 Face-to-Face 

Table 1 Interviewees 

 
3.6 Analysis of Qualitative Data 
Choosing the method of analyzing qualitative data depends on the nature of the research, its 

data, and its research questions. Critically analyzing the collected data is a significant part of 

performing research and there are numerous methods discussed in literature, some of the 

methods mentioned are content analysis, discourse analysis, and narrative analysis (Saunders 

et al., 2016). As this research is an exploratory study which aims to investigate and describe a 

phenomenon it is appropriate to use the content analysis method (Hseih & Shannon, 2005).  

Hseih and Shannon (2005) argues that this type of analysis method is suitable when there are 
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limited existing research and theories on the phenomenon (Elo & Kyngäs, 2008). According to 

Patton (2015) content analysis is generally referred to as reducing and making sense of 

qualitative data with the intention to attempt to identify core meanings and consistencies. Thus, 

the use of conventional content analysis in this research will enable the researchers to immerse 

themselves in the data that is gathered, this immersion in the data will consequently allow the 

researchers to achieve a sense of the whole (Hseih & Shannon, 2005).  As suggested by Bell et 

al. (2018) the systematic and flexible nature of the content analysis method enables the research 

to be transparent, objective and it allows it to be replicated (Hseih & Shannon, 2005). Hence, 

by utilizing content analysis the researchers will systematically organize the qualitative data, 

by coding and creating categories (Elo & Kyngäs, 2008). Elo and Kyngäs (2008) argues that 

by creating categories you achieve the means necessary to understand, describe and generate 

knowledge about the phenomenon. Thus, this means that no preconceived classifications of the 

data will be present, instead all coding and categorization will emerge from the data (Hseih & 

Shannon, 2005).  

 

The conventional content analysis procedure undertaken commence by carefully reviewing the 

data, highlighting areas of key thoughts and concepts (Hseih & Shannon, 2005). The codes 

derived are then categorized based on their relationships and correlations. The result is that the 

data will be sorted into meaningful themes that will enable the researchers to identify for 

example frequencies and relationships between variables, thus describing the phenomenon in 

relation to the research questions (Patton, 2015; Saunders et al., 2016). This is summarized in 

Table 2. One of the advantages of using the conventional content analysis approach is that the 

data collected from the interviews is unbiased in regard to preconceived categorization and the 

absence of predetermined theoretical perspective (Hseih & Shannon, 2005). However, there is 

a risk that the use of conventional content analysis inhibits the researchers to gain a complete 

comprehension of the context, thus that the research fails to identify and categorize key 

concepts, patterns or themes. This would result in an analysis failing to represent the data 

collected accurately (Hseih & Shannon, 2005). Thus, it is of great importance that the 

researchers are careful and systematic when undertaking the conventional content analysis 

procedure. 

 

Moreover, with the interviews in this research being carried out in Swedish, significant caution 

needed to be practiced when transcribing the interviews into English. Thus, to maintain the 
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undertones in the information stated by the interview participants, the translation of the data 

was meticulously conducted. 

 

3.7 Research Ethics 
When undertaking research, it is essential that researchers apply research ethics as a guide on 

how to handle the rights of those who participate in the research. These research ethics will 

guide the researcher in all aspects of the study (Denzin and Lincoln, 2011). Thus, there are 

several aspects of ethics that this particular research needed to consider. In the initial contact 

with the participants, the researchers need to be respectful and trustworthy, as this determines 

the attitude and motivation of the potential participants (Saunders et al., 2016). Furthermore, 

when inviting the participants, it was important to ensure that the participants voluntarily 

participated in the research, and thus was not forced to do so. Additionally, it was made clear 

that the participants had the right, if needed, to avoid answering certain questions. Conversely, 

the importance of informed consent refers to that researches need to provide sufficient 

information about the implications of the study, so that the participants can make informed 

decisions whether to participate (Saunders et al., 2016; Bell et al., 2018). During the data 

collection of this research the participants were informed about their role in the research, and 

about their rights. Furthermore, all the participants of the research were asked if they agreed to 

the interviews being be recorded. 

 

In addition, Denzin and Lincoln (2011) emphasize the importance of ensuring confidentiality 

for the trustworthiness of the research. The authors argue that the purpose of a research is to 

answer certain questions and should thus not focus on the participants. Hence, this research will 

keep the confidentiality of the participants and the collected data by labelling them with unique 

identifiers. Thus, this confidentiality of the data and the participants will be considered 

throughout the data collection, the results presentation, and throughout the analysis. 

Consequently, only the participants and the researchers will be able to distinguish what data 

that corresponds to each respective participant.  It is essential to treat the data responsibly, and 

to make sure that the data is not altered or falsified, regardless if the findings does not 

correspond to the anticipated outcome, thus keep the integrity and the objectivity of the 

researchers (Denzin & Lincoln, 2011). Hence, it was essential for this research to conform to 

all ethical considerations in order to be reliable and to be respectful to all its participants. 
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3.8 Trustworthiness 
The quality of a research is largely related to the quality of the data collection procedure. The 

trustworthiness has been cared for by minimizing the participant error by letting interviewees 

decide on a suitable time and minimizing the participant bias by preserving their confidentiality 

which enable them to share sensitive information they otherwise would not disclose. 

Furthermore, minimizing the researcher error by being prepared and focused during all 

interviews, and reducing the researcher bias by not allowing any subjective views and 

statements by the researcher in interviews and analysis (Saunders et al., 2016).  

 

However, as this qualitative research utilize semi-structured interviews, there is a lack of 

standardization, which in turn may lead to issues in generalizability (Saunders et al., 2016). 

According to Bhattacharya (2017) qualitative research does not have the aim to generalize the 

population from the interview participants, instead its purpose is to develop analytical, critical, 

in depth insights into a phenomenon. Hence, as this research use criterion-driven sampling it 

does not have the purpose to generalize but to create new knowledge. As stated by Smith (2018) 

a qualitative research does not need to seek or achieve generalizability to be of high quality. 

However, qualitative researchers might instead seek transferability (Bhattacharya, 2017). 

Transferability in the case of qualitative research refers to the extent the results can be 

transferable to other settings (Smith, 2018). Hence, by addressing the transferability criterion, 

the generated findings of a research should aspire to be relevant for alternative settings. 

 

By carefully analyzing the results from all participants regardless of the findings, thus also 

accounting for cases not corresponding to other findings, one can increase the credibility 

(Saunders et al., 2016). Further aspects to consider regarding the credibility of the research is 

to ask whether one have provided a thick description of the context and that explanations of 

tacit knowledge is specified (Easterby-Smith et al., 2015). Regarding the dependability of the 

research Kumar (2019) argues that it is linked with the extent of transparency of the research. 

Thus, that the methods and procedures chosen for this research is understandable, so that the 

approach and data collection can be reconstructed in future research under similar conditions. 

 

Moreover, according to Easterby-Smith et al. (2015) there is a need to consider the issue of 

reflexivity when doing qualitative research. The authors argue that during the process of 

gathering data, the researchers need to consider how they may affect the research process. With 

qualitative research the aim is to capture the subjective perspectives of the participants, thus, 
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not to represent the objective reality (Easterby-Smith et al., 2015). Hence, the issue of 

reflexivity is a principal aspect that need to be considered in the collection of qualitative data. 

The researchers need to take into account and understand how personal characteristics may 

influence the process of the research and their understanding of the results. 
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4 Results & Analysis 
 

This chapter provides a summary of the gathered information from the interviews and a 
conventional content analysis of the findings. The result part is divided into three sections, 
Team’s performance, Technology in the Swedish Hockey League, and IoT in the Swedish 
Hockey League. The conventional content analysis and the generated themes are provided in 
Table 2.

 
 

4.1 Team’s Performance  
Regarding the performance of the team, the different organizations have different views. Both 

when it comes to how to measure their performance but also what they measure. Team A 

distinguish between off-ice and on ice measurement. During the off-ice practice, they focus on 

five key elements that they measure; endurance, speed, strength, mobility and coordination. 

However, they do not do any measurement on ice, where they state that the only result they 

care for is how well the team is performing. Although, they are still tracking and analyzing their 

games through the official data provider of SHL, Sportlogiq, but physical performance is only 

measured off-ice. They do use heart rate monitors off-ice and sometimes on-ice but never 

during the playoffs. This is done to measure how much calories they burn, if they reach their 

maximum heart rate, how much rest they get and if it differs between different positions on the 

ice.  

 
“Some players don’t like heart rate monitors at all while others don’t care, however, we 

never use them during playoffs” (Team A, personal communication, March 29, 2019). 

 

Team B takes a different stance to team performance. They utilize statistics from different 

statistics sites such as Instat Sport to analyze different parameters such as passing percentage 

and time with the puck. They also purchase different packages with statistics that has already 

been analyzed. The coaches then use this data to analyze and discuss different aspects of the 

game with different players such as the forwards or the defenders depending on what is needed. 

When it comes to off-ice the coaches develop general programs for all players to create a strong 

foundation with yearly planning, however, some players might need different programs, for 

example older players might work out to reduce the risk of getting injured, since they do not 

necessarily need to gain more muscles. They do also utilize heart rate monitors, mostly during 
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the off-ice training but also during the pre-season training on ice. This to see if they need to 

increase the workload or add additional rest for the players.  

 

“We use heart rate monitors, mostly during off-ice training but also during the pre-season 

training on ice.” (Team B, personal communication, March 12, 2019). 

 

When it comes to team C, they divide the team performance between the physical performance 

and the game analysis done by the coaches. The physical performance is measured with special 

sensors on the ice that measure workload, volume, intensity and asymmetry between the legs. 

With these sensors, the coaches can see if the players can maintain the same intensity game 

after game and that the explosiveness is maintained. Moreover, they also measure how they 

skate, where they put the skates, difference in length between the legs and muscle imbalance. 

This is measured to make sure that the performance is not decreasing on ice. They mean that 

together with technology, it is easier to ask questions regarding performance.  

 

“With technology one can ask better questions regarding performance, it does not necessarily 

say whether it is right or wrong, but it can give you an indication that it has to go towards a 

certain direction.” (Team C, personal communication, March 19, 2019). 

 

During preseason team C utilize a machine that can measure force, power, acceleration and 

speed, both vertically and horizontally. They also perform jump test regularly after days off, to 

check the players readiness. Thus, the machine helps them to measure several different aspects 

and perform individual measurements on the players. Team D does not utilize any automatic 

systems such as GPS and LPS. However, similar to the other teams, they measure the off-ice 

performance through different physical test based upon strength, speed and endurance. When 

it comes to the individual on-ice performance their performance is measured through video 

analysis. Different parameters are used based upon their position on ice. Like the other teams, 

Team D uses heart rate monitors off-ice and occasionally on ice. They also use Sportlogiq to 

break down the games into different sequences that can be analyzed in detail.  

 

“We use heart rate monitors mainly off-ice, but occasionally also on ice” (Team D, personal 

communication, March 13, 2019). 
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When it comes to measuring team performance for Team E, the coach states that there has been 

a great change in just a couple of years. Previously they only used traditional statistics such as 

goals, shots and assists. After that, they moved to something they call “opportunity reports”. In 

these, they started to track who created chances, who was exposing the team for risks. Moving 

on from the reports they implemented a camera-based system on the ice that used face 

recognition to track and collect data on the team. Today, they have moved on to Sportlogiq 

which provides them with data both for individual players and how the team performs. The 

coach also states that they take this aspect of the game seriously and strives to get all the systems 

to talk to each other and same the data at one place. The coach also states: 

 

“We strive to be the best in Sweden and one of the leaders in Europe when it comes to 

utilizing technology. We are not there yet, but we are on the right track.” (Team E, personal 

communication, March 14, 2019). 

 

Further, Team E states that it is important to ask the right questions in the right way, as this is 

a possibility to receive much valuable information. They also state that they strive to be able to 

break down the data received from Sportlogiq even further in the future to create their own 

analysis on certain areas they want to focus on.  

 

Team F puts great emphasis in the off-ice practice. They use agility courses in which they use 

photocells and time tracking to measure the players mobility. Moreover, they use force plates 

to measure counter movements and they also have machine to measure watt development, force 

and velocity. They also use different systems for their video analysis, such as Sportlogiq. 

Usually they measure the performance based upon different tests which they do after the season, 

in the beginning of the pre-season and in the end of the pre-season to see the development. 

After the tests, personal workout programs are developed based upon what they need to 

improve. Team F utilizes heart rate monitors off-ice, however the coach states that he would 

like to use them on ice in the future to collect more data.  

 

“For the most part we use heart rate monitors on off-ice training, but I would like to use it on 

on-ice training in the future” (Team F, personal communication, March 13, 2019). 

 

Team G measures performance off-ice based upon different skills they deem important, such 

as VO2 max. Then they measure certain parameters such as max strength, endurance and 



 33 

resilience. These parameters are then tested before the off-ice starts, during and when it is 

finished. Further, they have different requirements that has to be passed and the players are 

categorized in different groups based upon their performance. The coach also states that they 

usually test for VO2 lactic acid resistance during the seasons, to see the status of the players 

and adjust their workouts accordingly. They also develop different workout programs with a 

common theme depending on what the players can do. Furthermore, they stated that:  

 

“We use heart rate monitors to see that the players are doing what they are supposed to do, 

but we are not analyzing the data.” (Team G, personal communication, March 12, 2019). 

 

4.2 Technology in the Swedish Hockey League 
The utilization of technology by teams in the Swedish Hockey League varies, teams have 

different approaches and different priorities when it comes to investing in technology. The main 

technology used by team A is heart rate monitoring where each player wears a chest strap 

together with a watch that enables each individual player to monitor their heart rate during 

workouts, however for the coach to be able to see it, all watches needs to be manually synced 

to a computer or to an application on a mobile device. As mentioned by team A there is a system 

one can use to be able to in real-time see the heart rate of all players simultaneously. Using a 

tablet, the coaches can get an overall picture of the status of the players in real-time. However, 

the coach of team A points out that the reach of the system is a major downside when using it. 

Subsequently, the coach of team A stated that: 

 

“I believe that we will move towards tracking heart rate and similar measures on ice, the 

technology is available, but no one dares to start using it.” (Team A, personal 

communication, March 29, 2019). 

 

The coach of Team A stated that one technology that he would like to use is using an application 

on a smartphone or tablet where players can fill in information about how they slept, what their 

heart rate was during the night, what they weigh, what they eat and how they feel. Using this 

information, the coaches can adapt the workout sessions to optimize the players output. 

According to the coach of team A the attitude of the players when adopting new technology is: 
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“Mostly positive. Some do not care at all. They barely know what resting heart rate and 

maximum heart rate is. Others are very aware.” (Team A, personal communication, March 

29, 2019). 

 

Team A utilize a service called Sportlogiq, an outside organization that analyze video sequences 

of a game, and subsequently sends statistics to the coaches. However, the coach of team A 

stated that while this technological service scales down the amount of data, the coaches still 

receive raw data that needs to be interpreted. In team A it is argued that it is the General 

Managers responsibility to decide on the utilization of technology in the organization, however 

the coach of team A argued that the management of the technology would be on the strength 

and conditioning coach and the video coach. 

 

In team B various technologies are being used throughout their practices. They use technologies 

to measure speed, the elasticity in the muscles, and they are frequently using heart rate 

monitoring. According to the coach of team B the goal is that each player logs in to their account 

and synchronize their data and sends it to the coach page, so that the coach can gather all players 

in one place. However, the coach stated that this is not the case, players forget to synchronize 

their devices, hence the coach stated: 

 

“By experience, it is better if each player takes a picture of their data and send that to me 

directly” (Team B, personal communication, March 12, 2019). 

 

Furthermore, the coach of team B stated that he thinks it is difficult to get a whole hockey team 

to follow instructions, for example that each player should wear a heart rate monitor during the 

night. However, the coach stated that they at the moment are looking at an application where 

each player can fill in information about their general well being, how their nights sleep was. 

That this information would enable them to adapt the workouts. Because, he stated that the 

players otherwise do not share this kind of information. Meanwhile, team C stated that:  

 

“We use technologies during most aspects of our training. During the pre-season, we use a 

robotic machine which produce data on several qualities of individual performance.” (Team 

C, personal communication, March 19, 2019). 
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Conversely, team D utilize no technologies in their assessment of the physical status of the 

players and they only utilize heart rate monitoring occasionally. Instead their main technology 

used is Sportlogiq, using this technological service, which uses artificial intelligence to 

recognize players on the ice, the coaches can receive information on various aspects of a game. 

The coach stated that SHL is not very keen on making progress technology-wise, and that there 

are some teams that are requesting assistance with Sportlogiq. Meanwhile, the coach of team D 

stated that they are the only team with a defined video coach. He argued that in order for the 

outcome of the analysis to be useful and interpretable you have to have a specified position for 

that. 

“Our team use no technologies to measure the physical status of each player, we only 

occasionally use heart rate monitors.” (Team D, personal communication, March 13, 2019). 

 

The coach in team E stated that since he started in the organization there have been a large 

development in technologies used. He was active in implementing a camera-based system, 

which could collect data using cameras with facial recognition in each zone. However, the 

coach stated that they currently mainly use Sportlogiq, where the ambition is to use all the raw 

data presented by Sportlogiq and do an own analysis of it, however, he stated that that is not 

what they currently have the capacity to do. Furthermore, team E utilizes a system where each 

player is set to answer questions on a daily basis regarding their sleep, perceived workload, and 

overall well-being. Considering the development that has been taking place in team E the coach 

stated that: 

 

“The organization have moved from being strictly driven by emotions where the mentality 

was that if you win then everything is good and if you lose everything is bad. To becoming an 

organization that is driven by data, where we draw conclusions of our performance from the 

data.” (Team E, personal communication, March 14, 2019). 

 

The utilization of technologies in team F is focused around heart rate monitoring, where heart 

rate monitors are being used in off-ice practices. However, the coach of team F argued that he 

would like to use heart rate monitors also in on-ice practices but that this would require that 

there is a practical way of gathering the data. Furthermore, the coach of team F stated that they 

would benefit from some type of technology that could give him information about the 

workload or perceived exertion of each individual player. The coach concludes that: 
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“The utilization of technology in hockey is much less than I thought it would be when I started 

working with hockey.” (Team F, personal communication, March 13, 2019). 

 

In team G the level of utilization of technology is low. Most data are manually measured and 

manually written on physical documents. The coach of team G stated that they are using heart 

rate monitoring, but he states that this is mainly used as a motivational tool during conditioning 

workouts, hence, the data is not transferred and analyzed. Except during the summer break, 

where each player is required to use a heart rate monitor and gather the data from their workouts.  

The coach stated that he principally would like to have a system where each player can enter 

information that is available to him instantly, but that that is a decision for the corporate level 

of the organization. The coach adds that: 

 

“Technology can always crash; pen and paper will always work.” (Team G, personal 

communication, March 12, 2019). 

 

4.3 IoT in the Swedish Hockey League 
The level of usage of IoT devices in teams in SHL differs significantly, where some teams have 

incorporated IoT devices in several aspects of their training and games, and others have not yet 

been introducing the devices in their organization. One of the most commonly stated 

manufacturers of IoT devices that the teams have been introduced to is Catapult. They offer 

IoT devices where each player wears an interconnected device with sensors that can measure 

various aspects of the game. The coach of team A stated that he had been in contact with 

Catapult and been introduced to their products. However, he felt that they were not fully 

satisfied, he believed that they were given too much complex information, and that an adoption 

of the products and the system would simply be too complicated for the team and organization 

to handle. Furthermore, the coach of team A stated that they had been in contact with another 

company with a similar IoT device. A wearable device that would measure movement patterns 

on the ice. However, team A argued that they could not fully trust the information that this 

wearable device offered. The coach stated: 
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“It is not something you can trust one hundred percent, but it is better than nothing at all. I 

believe the technology has to be developed further.” (Team A, personal communication, 

March 29, 2019). 

 

In regard to incorporating sensors, using wearables and other IoT devices during training and 

during games, the coach of team A is positive. He believes that using technology that could 

help reduce serious injuries should be endorsed, and that having the possibility to gather 

information from other aspects of the play such as in the stick could help improve the 

development of the players. 

 

Team B has also been in contact with Catapult and been introduced to their products. The coach 

of team B stated that he believes that the technology will be popular in ice hockey since it has 

already gained traction in football. While the coach stated that the technology would help team 

B with understanding reoccurring injuries amongst the players, this is nothing they need at the 

moment. Perhaps he would have used it more if he was new to the industry or if he more recently 

would have studied to be a strength and conditioning coach. However, instead the coach stated 

that: 

 

“I would rather be with the boys, in the gym and in the locker room, to get a feel of the 

situation. I am a bit old-school; I want to spend more time with the players.” (Team B, 

personal communication, March 12, 2019). 

 

Overall, the coach of team B is positive to using IoT devices throughout the organization. Using 

sensors in the helmets and sticks to for example measure patterns and using sensors on the 

players that would give statistics for the audience are areas where the coach can see its potential. 

However, he believes that this would only be viable if there were enough resources to support 

it. 

 

Team C are using the IoT products from Catapult on a regular basis and have been using it for 

three years. The coach of team C stated that when he first started working in the hockey 

industry, he was stunned that there was no way of measuring what actually happens on the ice. 

He recognized that football teams used technologies that enabled this, this was when he first 

got in contact with Catapult. The IoT devices offered by Catapult can measure several aspects, 

however, due to budget constraints team C had to decide on certain aspects to measure. The 



 38 

devices used by team C incorporated an accelerometer and a gyrometer, which can measure 

movements on ice, how the players move, shoot and tackles. As the devices are also used during 

games the coaches can gather information on the workload of each player. The data is delivered 

to the medical team, the head coach and the strength and conditioning coach and is compiled 

into reports that are specific to each respective group of coaches. The data is compiled using a 

digital tool that enable them to analyze it and to make connections, for example between 

workload and injuries. However, the coach argued that: 

 

“It will take time before we have gathered enough data to make reliable connections and 

conclusion.” (Team C, personal communication, March 19, 2019). 

 

Moreover, over time the coach of team C stated that the goal is to implement these devices and 

systems also on the youth teams. This way he stated they will be able to follow the players as 

they progress, see the patterns and aspects that determines who succeed. However, he states 

that this would not be feasible unless another individual who can manage, sort, analyze and 

distribute the data is employed or the tools and systems to compile it are developed further. The 

coach of team C has successfully managed to get the players attitude towards these devices and 

data collection to be positive. It was stated that he used the approach that it was an investment 

for their development. That it would help them to avoid unnecessary injuries and to personalize 

their training. The result was that many players saw the utilization of the devices as a tool to 

support them toward their goals, such as to play in the NHL. The coach argues: 

 

“I believe it is important with a buy-in culture in the organization.” (Team C, personal 

communication, March 19, 2019). 

 

Furthermore, he stated that he believes that incorporating more wearable sensors into the 

equipment of the players would enable them to make more connections about for example 

intensity and puck possession. This would enhance their training as they could focus on certain 

aspects. The coach also believe that IoT devices could be supportive in understanding and 

prevent head injuries. Lastly, the coach of team C stated that it is tiring having to request help 

from abroad to get assistance with the system, and that he believes it would be helpful if other 

teams started using it, so that discussions could take place amongst them. 
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Team D are not utilizing IoT devices to a great degree, the coach of team D stated however that 

he believes using devices such as the products from Catapult would make his job easier. He 

believes that every step you can make to minimize the practical efforts the players need to 

participate in, the better. The coach of team D stated that one area where he argues the devices 

and systems could be beneficial, is if they could somehow measure and analyze the relationship 

between tactics, physical status, and technique. 

 

“We do not use IoT devices that much, but I believe that if we would use the products from 

Catapult it would make my job easier”. (Team D, personal communication, March 13, 2019). 

 

While team E utilizes technology in their organization, they have yet to formally incorporate 

IoT devices. However, the coach of team E stated that some players use wearable devices on 

their wrist outside of training. Using this the players can collect data on their heart rate during 

the whole day, to get daily insights about their physical health. However, this is not a device 

that is formally required to wear by the team. The coach attitude towards further utilization of 

IoT devices and other wearable sensors is that: 

 

“Personally, I believe it would be very interesting, I believe you can collect a lot of useful 

data from it. However, I do not think the competence to implement it is there yet.” (Team E, 

personal communication, March 14, 2019). 

 

Team F have not heard about the devices offered about Catapult, however the coach argued that 

he thinks it would be interesting to try. He especially points out that using wearable sensors 

would mainly be beneficial in individual training, such as in strength training and in specific 

stick technique training. He also believes that it would be useful to incorporate sensors in the 

helmets to avoid and prevent serious concussions. The coach stated that: 

 

“In a perfect world, you would have the possibility to measure enough data throughout the 

season so that you do not have to spend valuable time performing tests.” (Team F, personal 

communication, March 13, 2019). 

 

While team G does not use any wearable sensors or IoT devices in their organization, the coach 

of team G can see the possibilities it can bring. The coach stated that the weekly evaluation 

could be simplified significantly if measurements and analysis could be made on a continuous 
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basis, both on ice and off-ice workouts. He mentions that they have been in contact with 

Catapult and that they showed him the benefits of using their devices, such as showing the 

movement patterns, workloads, and if the players are following the tactics. The coach argued 

that it is not necessary to have all the features, much can be seen by just watching the players 

on the rink. 

 

“To pay extra to be able to see if an impact resulted in a concussion is not anything you need, 

you can see with your own eyes if a player is hit hard.” (Team G, personal communication, 

March 12, 2019). 

 

Overall, the coach stated, he would be interested in a device and system where results could be 

seen in real-time, how much the players move, their heart rate, a notice if players have slept 

with an elevated heart rate, and to be able to communicate with them and ask them questions. 

This would enable the coaching staff to keep track of the most important parameters and to 

simplify their work.  

 

4.4 Issues and Challenges 
When it comes to the different reason to why the teams are not using IoT to its full potential 

the answers differ. Team A discusses regarding the fact that the amount of information received 

can be overwhelming at times. That it is difficult to provide feedback to 25 players at the same 

time and that it is not possible to go through and analyze all the data the existing systems are 

generating today. They further state that they select certain parameters, focusing on the ones 

they think are the most important. This is also done because they state that it is important to 

keep the feedback given to the players on a reasonable level, otherwise they will be 

overwhelmed and not knowing what to focus on. Moreover, they address the fact that they sent 

their data to several companies to get help with the analyzing part, but the companies also failed 

to make sense of the data. When existing systems are discussed, systems used in football as an 

example, team A states that they are interested, but then it becomes a monetary question. That 

these systems cost several thousand SEK every month, and they still lack some features that 

they would like as they are optimized for football.  

 

“The amount of data the products produce can be a bit too much for us to handle.” (Team A, 

personal communication, March 29, 2019). 
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When it comes to team B and what is hindering them from taking advantage of different systems 

and technologies, they stress the monetary aspect. When asked if they would be interested in a 

certain system they state: 

 

“It is really interesting, but it is not within our budget.” (Team B, personal communication, 

March 12, 2019). 

 

They also state that an issue with these systems is that you must spend much time analyzing the 

data. That there are a lot of things that must be done, a lot of programs that needs to work which 

will require a lot of time. They also address that when the season is starting, it is a lot that has 

to be done and discussed regarding different tactics on the ice. If they were to analyze even 

more aspects of the game, they think it would be more of a burden than beneficial.  

Team C is using several different systems to track different aspects of the game. However, they 

address the fact that they are missing a way to connect the data from the different systems. They 

mean that everything becomes blurry as there is no way to collect everything, they are getting 

overwhelmed by the data as it is today. However, they also stress that if they manage to find a 

way to collect and understand the data, then they have received value for the money they have 

spent on the systems. Moreover, they state that they are aware that many other teams see this 

as an expense but that they have decided to focus on this and take advantage of it. Team C also 

states that when it comes to taking advantage of these technologies it depends on whether: 

 

“You see it as an investment or as an expense.” (Team C, personal communication, March 

19, 2019). 

 

When asked whether there is a discussion between the teams in SHL regarding these 

technologies he states that there are some colleagues from other teams that are interested in 

discussing the technologies without sharing important values, however, there are many that 

does not engage in any discussions at all. Moreover, team C also states that the systems are 

helpful, but they require data to be collected over time to start making meaningful connections. 

It is also a matter of resources as they state that they would like to use these systems on the 

youth teams as well, but that requires more people to work with it. They also state that: 
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“The limitations are not within the technology, but the fact that it requires competence for it 

to work.” (Team C, personal communication, March 19, 2019). 

 

Team D agrees that it is a question regarding the competence. They state that ice-hockey is a 

dynamic sport which makes it more difficult to implement these systems, compared to for 

example golf. But they also state that the main hinder is the competence.  

 

“The technological competence is lacking within ice-hockey today and it all depends on 

whether there is someone interested in these things within the organization.” (Team D, 

personal communication, March 13, 2019). 

 

They also state that their main concern is the ease of use of the system. That they can take 

advantage of it instantly and collect information that is useful. For them it is important that it 

does not require a lot of handling of the data. They state that they are interested, but it is 

important that it is not too time consuming and that the benefits outweigh the costs of the 

system. Other than that, they argue that these systems can be of great advantage. 

 

When it comes to team E, they state that they are using several different systems, but the main 

problem is that the systems are not talking with each other. Because of this, it is difficult to see 

the whole picture. They are about to start using a system which can start to interpret the data 

and find correlations between injuries and such. Moreover, they state: 

 

“To make advances within the technical aspects of the game, one has to be curious when it 

comes to all the new things and being able to implement them and see how they can be useful 

for you. You have to adjust accordingly and find new ways, unfortunately a lot of people are 

too comfortable in doing what they have always done.” (Team E, personal communication, 

March 14, 2019). 

Furthermore, they are interested in hiring a company that will analyze the data for them and 

giving advices on how to use the players, e.g. who needs to rest. By doing this, they might avoid 

spending too much of their time on this. Another issue raised is to get all the players to do the 

tests required, some of them fail to see the benefits and does not think it will give them anything. 

However, the main problem is the monetary aspect. Sometimes it is difficult to convince the 

board regarding the benefits of the system since they might not understand them. However, 
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team E strive to be best in Sweden and one of the leaders in Europe that drives the use of 

technology further.  

Team F also states that using different technologies is concerned with money and the budgeting. 

Furthermore, they also state that they wished that it was easier to collect all data to the same 

place. As it is today, they have some equipment that is old and some that is new which result 

in a lot of manual work and typing in a lot of values in excel instead of having a software that 

does it for them. Team F also states that:  

“I do not think our players are interested in using technologies.” (Team F, personal 

communication, March 13, 2019). 

Team G wishes that they used more technologies in and around their team. However, the cost 

is the main issue and the team has decided to focus on other things. They state that these 

technologies are expensive and: 

“When it comes to this, I think about the gym equipment we can buy for all this money. I 

would rather choose that if I were to decide. Things that we can actually use to workout 

with.” (Team G, personal communication, March 12, 2019). 

In the following table, a conventional content analysis based upon Hseih and Shannon’s (2005) 

work is applied on the findings from the interviews. By utilizing a conventional content 

analysis, the researchers will systematically organize the qualitative data, then code and create 

categories to find patterns in the data which then generates reoccurring themes. 

 

4.5 Conventional Content Analysis 

Team A 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“Some players 
don’t like heart rate 
monitors at all 
while others don’t 
care, however, we 
never use them 
during playoffs” 

Don’t like heart 
rate monitors 

Dislike heart 
rate monitors 

Adopting 
technology 

Attitude  

Never use them 
during 
playoffs. 

Not used 
regularly 

Usage Competence 
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“I believe that we 
will move towards 
tracking heart rate 
and similar 
measures on ice, 
the technology is 
available, but no 
one dares to start 
using it.” 

Technology 
available but 
not used 

Fear of 
adopting 

Adopting 
technology 

Attitude 

Competence 

“It is not something 
you can trust one 
hundred percent, 
but it is better than 
nothing at all. I 
believe the 
technology has to 
be developed 
further.” 

Hard to trust, 
needs to be 
developed 
further. 

Trust and 
development of 
IoT 

Trust Attitude 

Competence 

“We were given too 
much complex 
information and an 
implementation of 
the products and 
systems would be 
too complicated for 
us.” 

Complex 
information 
and 
complicated 
implementation 

Complex 
implementation 

Complexity Competence 

“We are interested 
in IoT, but for us it 
becomes a 
monetary question” 

Interested but 
monetary 
question  

Monetary 
limitations 

Budget 
constraints 

Resources 

Team B 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“We use heart rate 
monitors, mostly 
during off-ice 
training but also 
during the pre-
season training on 
ice.” 

Using heart 
rate monitors 
during off-ice 
and pre-season. 

Utilizing HR 
monitors. 

Usage Competence 

“By experience, it 
is better if each 
player takes a 

Better if 
players send 
data directly. 

Data transfer Usage Competence 
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picture of their data 
and send that to me 
directly” 
“I would rather be 
with the boys, in 
the gym and in the 
locker room, to get 
a feel of the 
situation. I am a bit 
old-school; I want 
to spend more time 
with the players.” 

Prefer getting a 
feel of the 
situation. 

Coaching 
preferences 

Coaching Attitude 

“It is really 
interesting, but it is 
not within our 
budget.” 

Interesting, not 
budgeted for. 

Monetary 
limitations 

Budget 
constraints 

Resources 

Team C 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“With technology 
one can ask better 
questions regarding 
performance, it 
does not 
necessarily say 
whether it is right 
or wrong, but it can 
give you an 
indication that it 
has to go towards a 
certain direction.” 

Ask better 
questions with 
technology, 
indicates 
direction to 
enhance 
performance. 

Benefits with 
using 
technology  

Adopting 
technology 

Attitude 

“It will take time 
before we have 
gathered enough 
data to make 
reliable connections 
and conclusion.” 

Takes time to 
gather 
sufficient data. 

Time 
consuming 

Data gathering Resources 

“I believe it is 
important with a 
buy-in culture in 
the organization.” 

Importance of 
buy-in culture 

Buy-in culture Coaching Attitude 
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“When it comes to 
taking advantage of 
technology, you see 
it as an investment 
or as an expense.” 

See it either as 
an investment 
or expense.  

Approach to 
adopting 
technology 

Adopting 
technology  

Attitude 

“The limitations are 
not within the 
technology, but the 
fact that it requires 
competence for it to 
work.” 

Limitations not 
in technology 
but in 
competence 

Limitations in 
competence 

Complexity Competence 

Team D 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“We want it to be 
easy to use, give 
instant benefits and 
not a lot of data 
handling. Right 
now, it is too time 
consuming and 
costly. 

Wants 
something easy 
to use, too time 
consuming and 
costly today.  

Prefer easy and 
efficient 
handling. 

Complexity  Resources 

“The technological 
competence is 
lacking within ice-
hockey today and it 
all depends on 
whether there is 
someone interested 
in these things 
within the 
organization.” 

Implementation 
depending on 
whether 
someone is 
interested. 

Interest within 
technology. 

Adopting 
technology 

Competence 

Team E 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“We strive to be the 
best in Sweden and 
one of the leaders 
in Europe when it 
comes to utilizing 
technology. We are 
not there yet, but 

Strive to be 
best in Sweden 
and leaders in 
Europe with 
utilizing 
technology 

Best in Sweden, 
leaders in 
Europe. 

Adopting 
technology 

Attitude 
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we are on the right 
track.” 
“The organization 
have moved from 
being strictly 
driven by 
emotions… To 
becoming an 
organization that is 
driven by data, 
where we draw 
conclusions of our 
performance from 
the data.” 

Moved from 
emotional 
driven to data 
driven. 

Data driven 
organization 

Coaching Attitude 

“Personally, I 
believe it would be 
very interesting, I 
believe you can 
collect a lot of 
useful data from it. 
However, I do not 
think the 
competence to 
implement it is 
there yet.” 

Interesting and 
useful, lacking 
competence 

Good but 
requires 
competence 

Complexity Competence 

“To make advances 
within the technical 
aspects of the 
game… You have 
to adjust 
accordingly and 
find new ways, 
unfortunately a lot 
of people are too 
comfortable in 
doing what they 
have always done.” 

Making 
advances 
requires a will 
to change 

Technical 
advances needs 
will to change 

Adopting 
technology 

Attitude 

“The main problem 
is the monetary 
aspect, sometimes 
it is difficult to 
convince the board 
regarding the 

Monetary 
aspects, 
difficult to 
convince board 
if they don’t 
understand. 

Board unable to 
realize benefits 

Budget 
constraints 

Resources 

Adopting 
technology 

Competence 
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benefits of the 
system since they 
might not 
understand them.” 

Team F 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“The utilization of 
technology in 
hockey is much less 
than I thought it 
would be when I 
started working 
with hockey.” 

Less 
technology 
than initially 
expected 

Minimal use of 
technology 

Adopting 
technology 

Competence 

“In a perfect world, 
you would have the 
possibility to 
measure enough 
data throughout the 
season so that you 
do not have to 
spend valuable time 
performing tests.” 

Possibility to 
measure data 
continuously, 
less time spent 
on tests. 

Continuous data 
measuring  

Complexity Resources 

“I do not think our 
players are 
interested in using 
technologies.” 

Players not 
interested in 
technologies 

No interest Usage Attitude 

Team G 
Meaning unit Condensed 

meaning unit 
Code Category Theme 

“We use heart rate 
monitors to see that 
the players are 
doing what they are 
supposed to do, but 
we are not 
analyzing the data.” 

Monitors 
performance of 
players, but no 
analyzing. 

Measuring 
without 
analyzing 

Usage Competence 

“Technology can 
always crash; pen 
and paper will 
always work.” 

Technology 
can crash, 
manually 
better. 

Technology 
unreliable 

Coaching Competence 

Attitude 

“To pay extra to be 
able to see if an 

No need to 
measure 

Coaching Competence 
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impact resulted in a 
concussion is not 
anything you need, 
you can see with 
your own eyes if a 
player is hit hard.” 

concussions, 
can see with 
your own eyes 

Some 
technology 
unnecessary 

Attitude 

“When it comes to 
this, I think about 
the gym equipment 
we can buy for all 
this money. I would 
rather choose that if 
I were to decide. 
Things that we can 
actually use to 
workout with.” 

Can buy gym 
equipment with 
the resources 
instead. 

Prioritize gym 
equipment 

Coaching Competence 

Attitude 

Table 2 Conventional Content Analysis (Hseih & Shannon, 2005) 

As can be seen in the table, all teams addressed issues concerning competence, in total 15 times. 

This could be a result of lacking knowledge within the field which makes it difficult to see the 

benefits of both technology and IoT devices. Moreover, the attitude towards these systems is 

also addressed frequently and a total of 14 times, where only one team never addressed it. 

Lastly, it is the resources which also was mentioned in all interviews except for one. However, 

less emphasis was put into it as it was only addressed six times, but all teams agreed that it 

plays a significant role whether they can implement or not. After analyzing the results, it 

became evident that the utilization of IoT devices within SHL is low and the main contribution 

factors for this is their attitude towards the systems, their competence regarding how they are 

to be used and the resources they can spend on them.  
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5 Discussion 
 

This chapter provide discussions of the results, methods, implications for research and practice, 
as well as on future research. Specifying how the findings of this research can be utilized by 
individuals in the ice hockey industry, and how this research supports further research and 
what can be done in the future. 

 
 
5.1 Result Discussion 
With regards to the first research question “To what extent are IoT devices used by teams in 

the Swedish Hockey League to increase teams’ performance?” the results show that only one 

team are actively using IoT devices on a regular basis. However, the teams are using different 

technologies to measure their team’s performance. They do also distinguish between the 

measurement on ice and off ice.  

 
5.1.1 Technology to Measure Team Performance in SHL 

Regarding monitoring and measuring the team’s performance most teams distinguish between 

on ice and off-ice training. Hence, the way the team’s track improvements differ between the 

two. All teams use heart rate monitors to some extent, mainly during the off-season to keep 

track of the player’s wellbeing, but also to adjust the level of the workouts accordingly. Team 

A takes advantage of heart rate monitors during their off-ice workouts and by using a tablet 

they can see the heart rate of all players simultaneously and in real-time. However, the 

equipment is out-of-date which limits the reach of the system when using it. On the contrary, 

team G uses their heart rate monitors during the season more as a motivational tool where all 

players can see their heart rates on a monitor during the workout, but the data is not collected 

and analyzed afterwards. Team B does also take advantage of heart rate monitors during their 

off-ice workouts. However, they utilize them to see the status of the team and to conclude if 

they should increase the workload or let the players rest. Moreover, they occasionally let their 

players wear the heart rate monitors during the night to track the heart rate throughout 24 hours 

and not only when working out. Within team F, there is a great emphasis on the heart rate 

monitors and uses extensively off-ice and they also state that they would like to start using them 

more on ice as well. However, the main constraint is that they lack a practical way of analyzing 

the data generated. Team D states that they are using heart rate monitors occasionally both on 

and off-ice but that they mainly focus on Sportlogiq where they try to use all raw data provided 

by Sportlogiq and make their own analysis of it. This stance is similar to team E and something 

they strive to achieve, but currently lacks the capacity to implement.  
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5.1.2 On/Off-Ice Measurement 

When it comes to the measurement of the performance off-ice, the different teams focus on 

different factors they deem to be the most important. Team A have five key elements they are 

interested in and from which they create their workouts and tests around, these are endurance, 

speed, strength, mobility and coordination. Similar to Team A, team D base their off-ice 

training around certain key factors, namely strength, speed and endurance. Same goes for team 

G which focuses on max strength, endurance and resilience during their off-ice workouts 

together with VO2 max. However, team G then categorizes the players based upon the results 

from these parameters. Team F also puts great emphasis on the off-ice training where they take 

advantage of agility courses in which they use photocells and time tracking to measure the 

players agility. They also utilize force plates to measure counter movements and a machine that 

measures watt development, force and velocity. Team B focuses more on general workout 

programs to create a strong foundation but might tweak them depending on the players 

limitations and injuries. When it comes to team C, those are the ones that have managed to 

implement most technologies to measure and track their team’s performance. Just like the other 

organization they have separated off-ice and on-ice training. During off-ice they are using a 

machine that can measure force, power, acceleration and speed, both vertically and 

horizontally. Moreover, they regularly perform different jump tests to test the players readiness. 

This machine makes it possible to test several different aspects and it also enables for individual 

measurements for each player, making it possible to address different players weaknesses 

separately.  

 

Measuring the performance on the ice is done differently between the different teams. However, 

most of the focus on video analysis to analyze different aspects of the game. Especially from 

the season 2018/2019 when Sportlogiq was named the official data provider of SHL. Therefore, 

all teams have access to real-time advanced analytics through artificial intelligence (Sportlogiq, 

2018). Some teams, such as team B, are also purchasing additional statistics packages to bring 

the analysis even further. This data is then discussed with the players depending on what is 

considered important. This is similar to team D, who has hired a video coach that solely focus 

on analyzing the games. Through Sportlogiq, the coach is provided with the games divided into 

sequences which makes it easier. However, the coach of team D states that they are fortunate 

with someone hired for the job, as several other teams struggle with making sense of the 
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recordings provided from Sportlogiq. Team E also uses Sportlogiq when it comes to analyzing 

the on-ice performance. They state that they have developed rapidly within the field over the 

last couple of years, but they are still lacking the capability to break down the data from 

Sportlogiq to make customized analyses. This is something that team A addresses. They point 

out that even though Sportlogiq scales down the amount of that required to interpret to create 

meaningful game analyses, it still provides raw data that has to be analyzed, which is time 

consuming. Both team F and G are also using Sportlogiq but they did not disclose in detail how 

they work with it. Team F addressed that they would like to use heart rate monitor on ice in the 

future, to bring the analysis further. Team C is the only team that works actively with tracking 

performance on ice through different sensors. These sensors that are attached to the players 

measure workload, volume, intensity and asymmetry between the legs. They argue that with 

these sensors they can track the players to make sure that they maintain the same intensity game 

after game. Moreover, they can see how the players skate and if there is any muscle imbalance 

and that performance is not decreasing over time. Team C also address these issues a bit 

differently from the other teams where they mean that it is easier to ask questions with the help 

of these technologies and to see what direction they should go towards.  

 

It is evident that the way the teams measure performance today leaves a lot to wish for. 

Something that several teams stated that they are missing today is an easy way of tracking the 

well-being and the current shape of the players each day. As it is today, most strength and 

conditioning coaches are required to sit down with the players every day to register how they 

are feeling today and adjust the workouts accordingly. The coach from team A states that they 

would like an application on a smartphone or tablet where players can fill in information 

regarding their night sleep, their resting heart rate, e.g. their weight. Team B also addresses 

these questions and requests a similar application where players gets a routine to fill in certain 

values in the application every morning. The coach from team B also state that the players 

rarely disclose this kind of information if not asked for. The coach from team F addresses 

similar questions but asks for a way of receiving information regarding workload or perceived 

exertion of each individual player. Team E is one of the few teams that has a similar system in 

place, where players are required to answer certain questions daily regarding their well-being. 

The coach for team G states that today he is doing everything manually and that a system that 

would collect all information and send it to him instantly would save a significant amount of 

time. When it comes to on-ice, all teams take advantage of different game analysis tools, 

however, several teams address the issue of too much data from several different system that 
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does not talk to each other. This results in an overwhelming amount of data from different 

systems that do not talk to each other and the teams themselves lacks the competence to make 

sense of the data. Therefore, they are requesting a way that makes the systems talk to each other 

and an easy way to make sense of all the information they have collected.  

 

5.2 IoT in the Swedish Hockey League 
The empirical findings of this research have shown that there are differences in the utilization 

of IoT devices amongst the teams in the Swedish Hockey League. The extent of which the 

teams have adopted IoT devices is dependent on several factors. Factors which were developed 

from the conventional content analysis as suggested by Hseih and Shannon (2005). Thus, in 

regards to research question two, “What main factors affect the adoption of IoT devices into 

teams in the Swedish Hockey League” the research and analysis resulted in the following three 

factors.  

 

5.2.1 Attitude 

The results from the interviews indicated that there is one major actor in the Swedish market of 

IoT devices specified for ice hockey. Several teams mentioned that they had been contacted by 

Catapult. Whereas Catapult had introduced their offers, wearable products with sensors which 

are interconnected and that can measure numerous aspects of each individual player during 

practice sessions and games. As stated by Stetter et al. (2019) wearable sensors enable 

measurements to be performed in the natural habitat of the hockey player. Consequently, 

several of the teams who had been introduced was initially interested by the IoT products. The 

coach of team D stated that those IoT devices would make his job easier. Team F stated that it 

would be interesting to try, especially in individual training sessions. The coach of team G 

understand the benefits the products may bring as they may enable measurements to be done 

continuously in both on and off-ice sessions, and the coach of team A pointed out that the 

possibility to gather information from many aspects of a player would help improve the 

development of each player. 

 

However, what is surprising is that while many of the teams are positive and interested in using 

the devices and can see the benefits it may bring, all but one of the interview participants are 

utilizing the devices on a daily basis. The coach of Team C stated that they have been using IoT 

devices into their regular practices and during games for about three years. When the coach 
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started working in the ice hockey industry, he noticed the lack of tools for measuring 

information on the players on ice. Consequently, he personally started to search for these tools, 

and thus subsequently adopted these IoT devices. This showcases one of the factors derived 

from the conventional content analysis (Hseih & Shannon, 2005). One of the factors that clearly 

affect the adoption of IoT devices in teams in the SHL is the attitude the coaches and 

organizations have towards these products. The coach of team C evidently had the right attitude 

and interest towards utilizing these devices. It may well be this positive attitude the other teams 

participating in this study lack. For example, the coach of team B stated that while it is 

interesting, it is not something they need. Instead the coach would rather personally be close to 

the players to see and sense how they perform and feel. This is similar to the attitude of the 

coach in team G who stated that instead of using IoT devices one can see visually what is 

actually happening on the ice. For example, in impacts between players, the coach of team G 

argues that the probability of a concussion can be visually determined. Whereas other teams 

argue in accordance with what Van Iterson et al. (2016) state, that IoT devices would be an 

important part in developing a deeper understanding of concussions in ice hockey. 

 

The coach of team E realized that the attitude and curiosity are important aspects. However, he 

argues that it is difficult for a lot of people to change, that they are too comfortable with the old 

ways. As Svantesson (2014) states, many may also be concerned that altering old habits and 

ways may take away the “soul of the game”. This is in line with what several interview 

participants stated, that it may be difficult to get the attitude of the players positive to adopt 

these devices in their regular routines. Which is aligned with the statement of Trequattrini et al. 

(2016), who states that players might be concerned with devices collecting data on their 

performance continuously, that these devices make them feel stressed and afraid to fail, that 

every aspect of their condition and performance is controlled. This is again where team C has 

succeeded, by creating a buy-in culture in their organization. They have managed to prove to 

the players that utilizing these devices are an investment for their individual development which 

is precisely what Stetter et al. (2019), Camomilla et al. (2018) and Neuner (2016) argues. 

Furthermore, as suggested by Ray (2015), the first step of a successful adoption of IoT is to get 

the athletes familiar with the wearable sensors. The whole organization of team C has the 

attitude that these IoT devices are an investment rather than an expense. On the contrary, Dyer 

(2015) and Loland (2009) discusses the issue of where to ethically draw the limit of 

incorporating technology in sports. One can wonder how much benefit team C gains by utilizing 

IoT and what their limitations of utilizing it are. Because as stated by one of the interview 
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participants SHL is not interested in making technological progress, which in turn may cause 

them to be unable to set limitations on the use of IoT. 

 

5.2.2 Resources 

Meanwhile, the coach of team A stated that while they are interested and have the will to adopt 

IoT devices, they felt that they could not trust the information that these wearable devices 

offered. Numerous researchers on IoT have argued that if users sense any ambiguity in the 

interpreted data presented by the devices, it may cause them to lose trust to the system (Lee & 

Lee, 2015; Stankovic, 2014; Xu, He & Li, 2014). For many teams the lack of trust to the 

products and the systems will reduce their willingness to spend resources on an uncertain 

investment. Resources is another affecting factor that is derived from the conventional content 

analysis suggested by Hseih and Shannon (2005). Limited resources and budget constraints of 

the organizations are according to the interview participants affecting the adoption of IoT 

devices. The majority of the coaches interviewed mention that the monetary issue is one of the 

major obstacles. The monetary factor is connected to the attitude, whereas several coaches state 

that while they personally can see the benefits, the board of the organizations often only see the 

costs. This is in line with what Trequattrini et al. (2016) stated, that resistance to implement 

technology by clubs is often concerned with the cost-benefit relationship. Not only is the initial 

cost to buy the products and the systems necessary. According to team C, additional costs are 

required as the investment pays off merely when it has been implemented long enough for 

reliable connections and conclusions to be made on the collected data. Team F has a similar 

reasoning, their main value would be if measurements could be made continuously throughout 

whole seasons, however, their budget does not allow this to happen. Hence, the teams are 

congruent with the fact that the cost lies not only in the price of the products but also in the 

costs of employing additional personnel and in the cost of time spent on analyzing the data.  

 

5.2.3 Competence 

Moreover, with team G stating that their main issue is the cost and that the team instead focus 

on things that can actually be used for training sessions, the last affecting factor derived from 

Hseih and Shannon’s (2005) conventional content analysis is introduced, competence. In fact, 

the coaches and board of team G may simply lack the competence to see and realize the benefits 

an adoption of IoT devices may have. The coach of team D recognized this as he stated that the 

devices may very well collect a lot of useful data but that they do not have the technological 
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competence to implement it at the moment. However, not all teams have this self-perception, 

several teams argue that the information they were given about the IoT devices was too 

complex, and that the products and the systems are simply too complicated to implement. 

Instead they would rather rely on their ice hockey competence and experience for monitoring 

the performance of the players. Undeniably, as suggested by Stankovic (2014) the raw data 

generated by the IoT devices need to be converted into meaningful and interpretable 

information, and not be to complex (Lee & Lee, 2015). However, team C who adopted IoT 

devices several years ago argue that the issue is not with the technology, the technology is 

present. Conversely, they argue that it requires competence for it to work. Hence, competence 

is a major factor that affects the adoption of IoT devices. The coach of team C concludes with 

stating that as the technological competence for adopting these devices in the SHL is lacking, 

they believe that if more teams could start using it, discussions amongst the teams could be 

initiated and consequently competence could be generated collectively. Thus, as suggested by 

Trequattrini et al. (2016), for an actual exploitation of the potential of IoT in ice hockey to 

occur, the vision, the devices and their technology and the policies set by SHL need to be 

aligned with each other. 

 

5.3 Method Discussion & Limitations 
Concerning the methods used in this paper, there are some areas that has to be discussed with 

regards to their limitations. To start with, it was not clear whom was responsible for these 

questions regarding IoT within the organization. Thus, when reached out to the different teams 

and telling them about our research, they assigned us to different representatives that they 

deemed to be the ones most likely to be able to answer our questions. Therefore, depending on 

their role in the organizations, the focus on the interviews could differ some. However, most 

participants agreed that they would probably be the ones who became responsible of these 

questions whenever they were to adopt IoT into their organization. Moreover, they also 

addressed that there is a need to hire someone specifically to address these kinds of questions 

in the future. Another potential limitation is that only seven out of 14 teams participated in this 

study, meaning that theoretically, the remaining seven teams could have completely different 

opinions compared to the ones investigated. However, the researchers noticed signs of 

saturation within the data and that the interviews were starting to get repetitive after six or seven 

interviews. Thus, a decision was made to put more focus on the analysis part of the data, rather 

than spending time trying to schedule additional interviews and collecting data that might not 

provide new insights. 
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Moving on, when conducting the interviews, the researchers tried to let the interviewee talk 

freely and encourage them to elaborate the answers when needed. However, some participants 

were less talkative than others, thus there was a need to give examples which might have guided 

the participants in certain directions. However, these examples were examples on existing 

technologies rather than opinions, which encouraged them to state their opinions with regards 

to these technologies. Another problem with this might be that some teams do not state all the 

technologies they are using since they are afraid of disclosing sensitive information. Regardless, 

by analyzing their answers their overall approach to technology in general became evident. 

Thus, even when the participants did not disclose everything, the main questions were covered. 

Another potential limitation is that it was only one interview that was conducted face to face. 

This was the last one, and the one that took the longest time to schedule. However, it was the 

longest interview which might be a sign that the participant was more inclined to discuss these 

matters face to face, meaning that potentially more information could have been gathered from 

the earlier interviews. However, this is a matter of cost benefit and during this limited amount 

of time it would have been too time consuming to travel to meet each participant.  

 

An alternative way of conducting a similar research could have been to focus solely on a single 

team and their utilization of IoT and conducting a case study on them. However, a decision was 

made to investigate SHL in general to see whether teams are using IoT devices or not. But it 

would be interesting to see how one of the teams that are using IoT are working with it, what 

they are using, how they are using it and what it requires from the teams.  

 

5.4 Implications for Research 
Research on the use of Internet of Things in the sport sector is an emergent topic. Even more 

nascent is the topic of the use of IoT by ice hockey teams. Thus, by shedding light on the topic 

of IoT in ice hockey organizations, this study add knowledge to an unexplored area of research. 

The world of ice hockey is known to be conservative, changes and developments requires major 

efforts and time to be acknowledged. In an industry where traditions and old customs are firm, 

research needs to be done to get an understanding on what is required for change and 

developments to happen. Hence, this study has explored to what extent ice hockey teams in the 

Swedish Hockey League are willing to change and adapt to the quick developments in 

technology. This study is just one of many studies that needs to be done for a complete 
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understanding of ice hockey teams’ ability to adopt new technology to be made. With a world 

developing rapidly accompanied by technology, the world of sport will inevitably have to take 

a stance. Not only ice hockey but sport of all kind need to be able to make an informed decision 

on the adoption of technological devices. This is where this thesis and further research will find 

its purpose, to enable informed decisions to be made. 

 

5.5 Implications for Practice 

Informed decision making, this is precisely what this research aims to offer to the real world. 

The knowledge derived from this thesis may enable teams, coaches, and management to make 

more informed decisions. The results of this study showed that there are three main factors that 

determine the extent of adopting IoT devices in ice hockey teams. These factors may also apply 

to the adoption of other technologies. Thus, they may resemble the aspects that inhibit changes 

and developments to be made within ice hockey organizations. One of the main factors derived 

from this study is attitude. The attitude towards change and towards technology, the attitude of 

the players, the coaches, and the whole management determine the organizations ability to 

implement new technologies. Thus, if ice hockey teams want to be in the forefront of 

technological utilization, they need to create an atmosphere and culture in the organization that 

breathes enthusiasm and interest toward technological development. The second main factor 

derived is competence, for ice hockey teams to be able to adopt technological devices such as 

IoT devices, competence is needed. Enthusiasm and interest is not enough to implement 

sophisticated systems. The organization need to be willing to invest in and create the 

competence that is required. To accomplish this resources is required, which is the third main 

factor derived in this study. IoT devices and their systems are high-priced, thus either the cost 

is too great for an organization, or more likely the management who is responsible for making 

a decision does not have the capability and competence to see IoT devices as an investment, 

instead they see it as an expense. Hence, as this study reveals, one major reason for the marginal 

utilization of IoT by ice hockey organizations may be due to ignorance by the management. 

 

5.6 Future Research 
The nascent topic of the utilization of IoT in sports and especially in ice hockey require further 

research to be fully understood. This research generated knowledge on the utilization of IoT in 

the Swedish Hockey League, there are however other settings and contexts this could be 

studied. For example, in the NHL and the KHL which are ice hockey leagues with more teams 
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and with teams with different resources than in SHL. Meanwhile, it would also be interesting 

if future research would perform a case study on a single team. As this would enable the 

researchers to get a deeper understanding of the main affecting factors. It would be interesting 

if future researchers could perform a longitudinal single case study on a team currently 

implementing IoT devices, to see the details and factors necessary for an adoption. Conversely, 

future research could instead have a quantitative approach to the issue and thus perhaps 

determine the resources required for a successful adoption, or determine the individual attitude 

by players. This research gathered information about the utilization of IoT from the individuals 

who was most knowledgeable about the issue. However, in future research it would be 

interesting to investigate the issue from the perspective of the management or the players 

themselves. Furthermore, as this research focused on the utilization of IoT devices for team 

performance, future research could focus on the fan context, how Internet of Things can 

enhance fan engagement and the arena experience.  
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6 Conclusion 
 

In this concluding chapter the findings of this research are summarized. Answers to the purpose 
and research questions of the research are provided. Highlighting the level of utilization of IoT 
in SHL and the factors affecting an adoption. 

 
 

This study has shown that the Internet of Things is changing the way professional sport teams 

are managed, coached, and led. The results show that only one team are utilizing IoT devices, 

however the benefits that could be harvested from adopting IoT devices are undeniable. 

Meanwhile, the findings of this study reveal that there are several factors that facilitate a 

successful adoption. The attitude, culture and atmosphere in the organization, the competence 

and know-how, and adequate resources are all important parts of a successful adoption. 

 

With an inductive approach, this qualitative research aimed at exploring the IoT phenomenon 

in the context of ice hockey, with a focus on the Swedish Hockey League. With semi-structured 

interviews as data collection method, this research gathered data from the perspectives of seven 

SHL teams on IoT. By using a conventional content analysis, the data collected was categorized 

and divided into themes. Conversely, it is these themes that corresponds to the factors that affect 

the adoption of IoT in Swedish ice hockey teams. Hence, by conducting an exploratory research 

the perspectives of participating teams in the Swedish Hockey League could be gathered. 

Enabling a deeper understanding on the use and adoption of IoT, and thus filling in parts of the 

knowledge gap on how Swedish hockey teams can harvest the opportunities yielded by IoT, 

and which key factors that affect an adoption. 

 

To what extent are IoT devices used by teams in the Swedish Hockey League to increase teams’ 
performance? 

The extent of which ice hockey teams in the Swedish Hockey League use IoT devices to 

enhance their team performance is low. Interviews conducted with the teams in SHL showed 

that only one team is actively using IoT devices. The interest to adopt IoT devices into workouts 

is shared amongst many interview participants, there are however other factors than just an 

interest that affect an adoption. Several of the teams participating in this research mentioned 

that they have been in contact with companies facilitating IoT devices for team performance. 

Other teams even mentioned that they during a short period even tried using the devices. 

Nonetheless, they did not continue to use the IoT devices, instead most of the teams continued 

to use devices and technology that they are confident and proficient in. For example, heart rate 



 61 

monitors which several of the interview participants mentioned they use in many aspects of 

training, regardless of the additional work these devices may bring in terms of data gathering 

and efficiency. Whereas one of the participants mentioned a clear disbelief in technology and 

argued that manual gathering is much more reliable. While this reasoning belongs to that 

participant, it is most likely to some degree shared by other teams. A disbelief in the benefits 

of using IoT devices, and new technologies overall. One of the participating teams mentioned 

that they have a vision to be in the leader in Sweden and in the forefront in Europe in using 

technology to enhance their team and organization. However, for this to occur something 

radical need to happen, as suggested by the team using IoT devices on a regular basis, the 

development and advancement of IoT in SHL is dependent on if more teams start to adopt the 

IoT devices. If more teams would utilize it, more teams would be able to contribute to the 

development, and thus the benefits of using the devices would increase even further. 

 

What main factors affect the adoption of IoT devices into teams in the Swedish Hockey League? 

When conducting the conventional content analysis on the data gathered from the interviews, 

certain themes became evident. Most of the things discussed by the coaches could be traced 

down to either their attitude, their competence within the field or the resources they work with. 

Starting with the attitude, it was clear that those who had a positive attitude towards technology 

in general and more specific IoT, had come further in their adoption. Some teams stated that 

this is a field in which they have decided to put a great effort in, whereas other teams stated that 

they preferred to focus on other aspects instead. One example is that one team stated that they 

strive to be among the leaders within IoT in Europe, and the best in Sweden, while another team 

stated that they rather focus on gym equipment that can be used when working out.  

 

The next reoccurring factor was competence. Competence boils down to several things in this 

case, but in general it refers to their knowledge concerning IoT and the potential benefits it 

might yield, but also how complex the systems are. Here, almost all teams stated that the 

adoption depended on whether there was someone interested in technology within the 

organization and this person’s will and interest to implement different IoT devices. Once again 

it became evident that the teams were approaching this matter differently. One team had decided 

that IoT can generate great opportunities and therefore decided to adopt it, making it possible 

to measure several different aspects of the game such as workload and intensity, down to the 

placement of the skates. Whereas, other teams raised concerns regarding the complexity of 

these system stating that the handling of the large amounts of data was a significant constraint. 
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It therefore became evident that it seems to be a gap between the complexity of the available 

IoT devices and the systems that gather data, and the team’s ability to make sense of it. Most 

teams stated that today, they rather use easy systems or applications to for instance track the 

well-being of the players rather than a complex system that generates huge amounts of data that 

they cannot interpret. 

 

Lastly, the final factor was the team’s resources. Since the researchers were not given any 

figures how much money each team allocates to IoT devices and general technology, it was 

difficult to differentiate between the teams when it comes to resources. But together with their 

attitude, to what extent they have implemented different technologies today and how they 

address budget constraints, a rather clear picture was given how they approach and budget when 

it comes to these questions. Several teams addressed the issues with systems like these being 

too expensive and how there are numerous things that are more important. However, it can be 

argued that most teams see IoT implementation as an expense, while at the same time they fail 

to see the additional time required to do these things today as an expense. One team even stated 

that you can either see these things as an investment or as an expense. They had decided to 

accept this expense now, as they see the systems and the data it generates as an investment for 

the future, meaning that the expense of the system is less than for example having your highest 

paid player injured half the season. Thus, they hope that together with these systems, being able 

to address and prevent potential injuries. On the other hand, one team stated that pen and paper 

has always worked, hence felt no need to be a part of the change. 

 
In an era of rapid technological development, the world of sports is required to decide whether 

to participate or not. The level of adoption of technologies into sports is primarily dependent 

on the conservatism of the sport. Where certain sports show a high level of progression and 

willingness to adopt technologies to enhance the game. However, in other sports with a higher 

level of conservatism, the time required to adopt technologies are much longer. In these sports, 

deep insights and a broad knowledge-base is key for reducing this phase. For that reason, this 

research has contributed with knowledge and awareness of factors affecting the adoption of IoT 

in the conservative world of ice hockey.  



 63 

7 References 
 
Al-Fuqaha, A., Guizani, M., Mohammadi, M., Aledhari, M., & Ayyash, M. (2015). Internet of 

things: A survey on enabling technologies, protocols, and applications. IEEE 
communications surveys & tutorials, 17(4), 2347-2376. 

 
Alhonsuo, M., Hapuli, J., Virtanen, L., Colley, A., & Häkkilä, J. (2015). Concepting wearables 

for ice-hockey youth. In Proceedings of the 17th International Conference on Human-
Computer Interaction with Mobile Devices and Services Adjunct (pp. 944-946). ACM. 

 
Ashton, K. (2009). That ‘internet of things’ thing. RFID journal, 22(7), 97–114. 
 
Atzori, L., Iera, A., Morabito, G., (2010). The internet of things: a survey. Computer Networks 

54 (15), 2787–2805. 
 
Bell, E., Bryman, A., & Harley, B. (2018). Business research methods. Oxford university press. 
 
Bhattacharya, K. (2017). Fundamentals of qualitative research: A practical guide. Taylor & 

Francis. 
 
Bilodeau, E. A., Bilodeau, I. M., & Alluisi, E. A. (1969). Principles of skill acquisition. 

Academic Press. 
 
Borgia, E. (2014). The Internet of Things vision: Key features, applications and open issues. 

Computer Communications, 54, 1-31. 
 
Bryman, A. (2016). Social Research Methods, 5th edn, Oxford, England: Oxford University 

Press. 
 
Burrell, G. & Morgan, G. (1979) Sociological Paradigms and Organisational Analysis. 

London: Heinemann. 
 
Camomilla, V., Bergamini, E., Fantozzi, S., & Vannozzi, G. (2018). Trends supporting the in-

field use of wearable inertial sensors for sport performance evaluation: A systematic 
review. Sensors, 18(3), 873. 

 
Chandler, D., & Munday, R. (2016). Interviewer bias. A Dictionary of Media and 

Communication, A Dictionary of Media and Communication. 
 
Cisco (2013) The Internet of Everything and the Connected Athlete: This Changes, Everything. 

White paper. 
 
Cortes, N., Lincoln, A. E., Myer, G. D., Hepburn, L., Higgins, M., Putukian, M., & Caswell, S. 

V. (2017). Video analysis verification of head impact events measured by wearable 
sensors. The American journal of sports medicine, 45(10), 2379-2387. 

 



 64 

Cotsonika, N.J. (2019). Puck and Player Tracking system to enter next phase at All-Star 
Weekend. https://www.nhl.com/news/puck-and-player-tracking-system-enters-next-
phase/c-304203086. Accessed 5 February 2019. 

 
Craik, J. (2011). The fastskin revolution: from human fish to swimming androids. Culture 

Unbound: Journal of Current Cultural Research, 3(1), 71-82. 
 
Denzin, N.K. & Lincoln, Y.S. (2011) ‘Introduction: The discipline and practice of qualitative 

research’, in N.K. Denzin and Y.S. Lincoln (eds) The Sage Handbook of Qualitative 
Research (4th edn). London: Sage, pp. 1–19.  

 
Dyer, B. (2015). The controversy of sports technology: a systematic review. SpringerPlus, 4(1), 

524. 
 
Elo, S., & Kyngäs, H. (2008). The qualitative content analysis process. Journal of Advanced 

Nursing, 62(1), 107-115. 
 
Easterby-Smith, M., Thorpe, R., & Jackson, P. R. (2015). Management and business research. 

Sage. 
 
Gartner. (2014). Gartner says the Internet of Things will transform the data center. Retrieved 

from http://www. gartner.com/newsroom/id/2684616 Accessed 5 Feb. 2019. 
 
Guba, E. G., & Lincoln, Y. S. (1994). Competing paradigms in qualitative research. Handbook 

of qualitative research, 2(163-194), 105. 
 
Gubbi, J., Buyya, R., Marusic, S., & Palaniswami, M. (2013). Internet of Things (IoT): A 

vision, architectural elements, and future directions. Future generation computer 
systems, 29(7), 1645-1660. 

 
Hardegger, M., Ledergerber, B., Mutter, S., Vogt, C., Seiter, J., Calatroni, A., & Tröster, G. 

(2015). Sensor technology for ice hockey and skating. In 2015 IEEE 12th International 
Conference on Wearable and Implantable Body Sensor Networks (BSN) (pp. 1-6). 

 
Hatch, M., & Cunliffe, A. (2006). Organization theory: Modern, symbolic, and postmodern 

perspectives(2.nd ed.). Oxford: Oxford University Press. 
 
Hedge (2016). Fox’s “Glow Puck” was the original sports IoT application. Retrieved from 

https://www.iot-now.com/2016/10/06/53333-foxs-glow-puck-was-the-original-sports-
iot-application/ Accessed 5 February 2019. 

 
Holt, A. (2010) ‘Using the telephone for narrative interviewing: A research note’, Qualitative 

Research, Vol. 10, No. 1, pp. 113–121.  
 
Hsieh, H., & Shannon, S. (2005). Three Approaches to Qualitative Content 

Analysis. Qualitative Health Research, 15(9), 1277-1288. 



 65 

 
IFAB (2018) Laws of the Game 2018/2019. The International Football Association Board. 
 
Kobie, N. (2018). Taking sport to the next level. PC Pro, (282), 124-126. 
 
Kopetz, H. (2011). Real-Time Systems: Design Principles for Distributed Embedded 

Applications. Springer Science & Business Media.  
 
Kumar, R. (2019). Research methodology: A step-by-step guide for beginners. Sage 

Publications Limited. 
 
Kos, A., Wei, Y., Tomažič, S., & Umek, A. (2018). The role of science and technology in 

sport. Procedia Computer Science, 129, 489-495. 
 
Lee, I., & Lee, K. (2015). The Internet of Things (IoT): Applications, investments, and 

challenges for enterprises. Business Horizons, 58(4), 431-440. 
 
Liebermann, D. G., Katz, L., Hughes, M. D., Bartlett, R. M., McClements, J., & Franks, I. M. 

(2002). Advances in the application of information technology to sport 
performance. Journal of sports sciences, 20(10), 755-769. 

 
Lightman, K. (2016). Silicon gets sporty. IEEE Spectrum, 53(3), 48-53. 
 
Loland, S. (2009). The ethics of performance-enhancing technology in sport. Journal of the 

Philosophy of Sport, 36(2), 152-161. 
 
Manyika, J., Chui, M., Bisson, P., Woetzel, J., Dobbs, R., Bughin, J., & Aharon, D. (2015). 

Unlocking the Potential of the Internet of Things. McKinsey Global Institute. 
 
Mendes Jr, J., Vieira, M., Pires, M., & Stevan Jr, S. (2016). Sensor fusion and smart sensor in 

sports and biomedical applications. Sensors, 16(10), 1569. 
 
Minerva, R., Biru, A., & Rotondi, D. (2015). Towards a definition of the Internet of Things 

(IoT). IEEE Internet Initiative, 1, 1–86. 
 
Miorandi, D., Sicari, S., De Pellegrini, F., & Chlamtac, I. (2012). Internet of things: Vision, 

applications and research challenges. Ad hoc networks, 10(7), 1497-1516. 
 
Neuner, M. (2016). Wearables for Icehockey. Retrieved from https://www.wearable-

technologies.com/2016/09/wearables-for-icehockey/ Accessed 2 March 2019. 
 
Ometov, A., Solomitckii, D., Olsson, T., Bezzateev, S., Shchesniak, A., Andreev, S., ... & 

Koucheryavy, Y. (2017). Secure and connected wearable intelligence for content 
delivery at a mass event: a case study. Journal of Sensor and Actuator Networks, 6(2), 
5. 



 66 

 
Opdenakker, R. (2006). Advantages and disadvantages of four interview techniques in 

qualitative research. In Forum Qualitative Sozialforschung/Forum: Qualitative Social 
Research (Vol. 7, No. 4). 

 
Parnell, S. (2008): ‘Slippery Business’, The Australian. Retrived from 
  https://www.theaustralian.com.au/life/weekend-australian-magazine/slippery- 

business/news-story/8a4e348e6c03762f602571618fb6f201 Accessed 26 Feb. 2019. 
 
Patton, M. Q. (2015). Qualitative research & evaluation methods. 4th eds. Thousand Oaks. 
 
Perera, C., Zaslavsky, A., Christen, P., & Georgakopoulos, D. (2014). Context aware 

computing for the internet of things: A survey. IEEE communications surveys & 
tutorials, 16(1), 414-454. 

 
Pilotti-Riley, A., Stoyanov, D., Arif, M. S., & Mcgregor, S. J. (2018). Video Corroboration of 

Player Incurred Impacts Using Trunk Worn Sensors Among National Ice-hockey Team 
Members: 2355 Board# 191 June 1 9. Medicine & Science in Sports & Exercise, 50(5S), 
580-581. 

 
Pritchard, S. (2015). The internet of things is revolutionising the world of sport. The Guardian, 

London, England. 
 
Ray, P. P. (2015). Internet of Things for Sports (IoTSport): An architectural framework for 

sports and recreational activity. Proceeding of IEEE EESCO, Vizag, 79-83. 
 
Ray, P. P. (2018). A survey on Internet of Things architectures. Journal of King Saud 

University-Computer and Information Sciences, 30(3), 291-319. 
 
Rose, D. (2014). Enchanted Objects. New York: Scribner Book Company. 
 
Rosen, D. (2016). Player, puck tracking coming to World Cup. Retrieved from 

https://www.nhl.com/news/nhl-to-use-player-puck-tracking-at-world-cup/c-
281359780 Accessed 2 March 2019. 

 
Saunders, M., Lewis, P., & Thornhill, A. (2016). Research methods for business students (7.th 

ed.). New York: Pearson Education. 
 
Sazonov, E. (Ed.). (2014). Wearable Sensors: Fundamentals, implementation and applications. 

Elsevier. 
 
Sigrist, R., Rauter, G., Riener, R., & Wolf, P. (2013). Augmented visual, auditory, haptic, and 

multimodal feedback in motor learning: a review. Psychonomic bulletin & 
review, 20(1), 21-53. 

 



 67 

Smith, B. (2018). Generalizability in qualitative research: Misunderstandings, opportunities 
and recommendations for the sport and exercise sciences. Qualitative Research in 
Sport, Exercise and Health, 10(1), 137-149. 

 
Sportlogiq. (2018). Sportlogiq Named the Official Data Provider of the SHL 

Retrieved from http://sportlogiq.com/en/sportlogiq-named-official-provider-advanced
 -data-shl/ 
 
Stankovic, J. A. (2014). Research directions for the internet of things. IEEE Internet of Things 

Journal, 1(1), 3-9. 
 
Stebbins, R. A. (2008). ‘Exploratory Research’. In L. M. Given (Ed.), The SAGE Encyclopedia 

of Qualitative Research Methods (pp. 328-329). Thousand Oaks: SAGE Publications, 
Inc. 

 
Stetter, B. J., Buckeridge, E., Nigg, S. R., Sell, S., & Stein, T. (2019). Towards a wearable 

monitoring tool for in-field ice hockey skating performance analysis. European journal 
of sport science, 1-9. 

 
Stetter, B. J., Buckeridge, E., Tscharner, V. V., Nigg, S. R., & Nigg, B. M. (2016). A novel 

approach to determine strides, ice contact, and swing phases during ice hockey skating 
using a single accelerometer. Journal of applied biomechanics, 32(1), 101-106. 

 
Sundmaeker, H., Guillemin, P., Friess, P., & Woelfflé, S. (2010). Vision and challenges for 

realising the Internet of Things. Cluster of European Research Projects on the Internet 
of Things, European Commision, 3(3), 34-36. 

 
Svantesson, D. J. B. (2014). Could technology resurrect the dignity of the FIFA World Cup 

refereeing? Computer Law & Security Review, 30(5), 569-573. 
 
Tashakkori, A., & Teddlie, C. (1998) Mixed Methodology: Combining Qualitative and 

Quantitative Approaches. Thousand Oaks, CA: Sage.  
 
Trequattrini, R., Shams, R., Lardo, A., & Lombardi, R. (2016). Risk of an epidemic impact 

when adopting the internet of things: the role of sector-based resistance. Business 
Process Management Journal, 22(2), 403-419. 

 
Umek, A., Tomažič, S., & Kos, A. (2015). Wearable training system with real-time biofeedback 

and gesture user interface. Personal and Ubiquitous Computing, 19(7), 989-998. 
 
Van Iterson, E. H., Fitzgerald, J. S., Dietz, C. C., Snyder, E. M., & Peterson, B. J. (2017). 

Reliability of triaxial accelerometry for measuring load in men's collegiate ice hockey. 
The Journal of Strength & Conditioning Research, 31(5), 1305-1312. 

 
Weber, R. H. (2010). Internet of Things–New security and privacy challenges. Computer law 

& security review, 26(1), 23-30. 
 



 68 

Xu, L., He, W., & Li, S. (2014). Internet of things in industries: A survey. IEEE Transactions 
on industrial informatics, 10(4), 2233-2243. 

 
Zack, M. (2014). Sports will kick off the internet-of-things. Electronics Weekly, (2578), 8. 
 
  



 69 

Appendix 
 
Questionnaire English 
 
Introduction 
Is it ok if we record the interview? 
What is your name and for how long have you been working within the organization? 
What is your responsibility within the organization? 

- Introduction of the thesis topic and Internet of Things 
 
Performance 
How do you define performance? 
How do you measure performance today? 
Do you measure performance on an individual level or on team level? 
Do you develop general or individual workout programs? 
 
Technology within Ice-hockey 
What kind of technologies are you using today? (E.g. iPad) Not necessarily IoT devices. 
Is it important for your organization to be up to date when it comes to technologies within ice 
hockey? 
Are there any limitations within SHL regarding what technologies one can use? 
Do teams within SHL help each other out to introduce technology? Is there any bench 
marketing within SHL? 
Are there any clear limitations to the technologies used today? 
Are there any areas that could be improved by utilizing technology today? 
 
IoT 
Within what areas do you believe IoT devices could provide benefits today? (E.g. take 
advantage of “real-time tracking” and such). 
 
IoT, team performance & benefits 
If you are using any IoT devices, how are they used to improve performance? 

- If not, how do you think IoT devices could be used to improve performance? 
If you are using IoT devices, is it used to track team performance or individual performance? 

- If not, do you believe it would be more beneficial to track the team as a whole or each 
individual? 

If you are using IoT devices, what are the main benefits with such devices? 
- If not, what do you believe would be the main benefits with using IoT devices? 

What made you start using IoT devices? 
When did you start using them? 
What were the players reaction to using IoT devices? 

- If not using, how do you think the players would react? 
What would make you start using IoT devices? 
What are the main issues for not using IoT devices? 
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Who do you think is responsible for the usage and implementation of IoT within the 
organization? 
 
Discussion IoT devices 
What kind of IoT devices do you believe would useful for your team? 

- Examples of IoT devices 
- Sensors in the helmet measuring impact and concussion 
- Sensors within the stick to measure technique and force. 
- Sensors within the equipment to measure impacts 
- Sensors such as Catapult which measures different aspects of the game such as heart 

rate, acceleration and GPS. 
- Sensors in the skates to measure technique and force. 
- Biofeedback – attach sensors on the body to measure different aspects. 

 
Questionnaire Swedish 
 
Intro 
Är det okej att vi spelar in intervjun? 
Vad heter du och hur länge har du jobbat inom organisationen? 
Vad har du för ansvar inom organisationen? 

- Introducerar vår thesis och Internet of Things ämnet. 
 
Prestanda 
Hur definierar ni prestanda? 
Hur mäter ni prestanda idag? 
Baserar ni prestandan på individnivå eller lag nivå? 
Utvecklar ni generella träningsprogram eller är de individbaserade? 
 
Teknologi i ishockey 
Vilka generella teknologier använder ni er av just nu/tidigare? (typ iPad osv) behöver ej vara 
IoT 
Är det viktigt för er att vara uppdaterade gällande teknologier inom hockey? 
Vet du om det finns några begränsningar inom SHL om vad för teknologi man får använda sig 
av? 
Finns det diskussioner mellan lagen om användandet av teknologi i hockey? 
Hjälps man åt med att introducera teknologi? Benchmarking inom SHL? 
Finns det några tydliga brister i teknologin ni använder idag?  
Finns det några områden som du tror skulle kunna förenklas med hjälp av teknologi? 
 
IoT 
Inom vilka användningsområden tror du att IoT devices skulle kunna ge en fördel? D.v.s. 
Utnyttja “real-time tracking” och liknande. 
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IoT och lagprestanda & Benefits 
Om ni använder IoT utrustning, hur används den för att förbättra prestanda? 
Om ni inte använder IoT utrustning, hur tror du att den skulle kunna användas för att förbättra 
prestanda? 
Om ni använder IoT utrustning, används den i lagsammanhang eller på individnivå? T.ex. på 
spelträningar eller på individuella gymträningar? 
Om ni inte använder IoT utrustning, tror du att den skulle ha störst nytta för laget i det stora 
hela eller fungera bäst för att mäta på individnivå? 
Om ni använder IoT utrustning, vad anser du är de största fördelarna med utrustningen? 
Om ni inte använder IoT utrustning, vad tror du skulle vara de största fördelarna med att 
använda IoT?  
Vad fick er att börja använda IoT teknologin? 
När började ni använda er av det? 
Om ni använder det, vad var spelarnas reaktion? 
Om inte, hur tror du spelarna skulle reagera? 
Vad skulle kunna få er att börja använda IoT teknologin? 
Vilka är de största hindren för er att börja använda det?  
Vem anser du är ansvarig inom organisationen för implementeringen samt användandet av 
IoT? 
 
Diskussion IoT devices 
Vilka IoT devices tror du skulle kunna ge er fördelar? 

- Ge exempel på IoT devices 
- Sensorer i hjälmen för att mäta impact och concussions 
- Sensorer i klubban för att mäta teknik och kraft 
- Sensorer i utrustningen som mäter impacts 
- Sensorer t.ex. Catapult som mäter olika aspekter (puls, acceleration, GPS osv) 
- Sensorer i skridskorna för att mäta teknik 
- Biofeedback - fästa sensorer på kroppen för att mäta teknik 
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