
 
  

 

 

   

   

 

   

 

  

   

Internet of Equipment: 
Enhancing Customer Value and Experience  

   

 

 

  

                                                                     

 

 

 

 

 

 

 

 

THESIS WITHIN: Business Administration 

NUMBER OF CREDITS: 30 ECTS  

PROGRAMME OF STUDY: Digital Business 

AUTHOR: Areeb Bhatti 

JÖNKÖPING May 2019 



i 
 

 

 

Acknowledgments 
 
 

This thesis is the result of a period of intensive learning that has contributed to both my 

academic and personal development. However, it could not have been completed without the 

inspiration, and support that I received from several people. Thus, at this point, I want to 

express my gratitude to them.  

 

To begin with, I would like to express my profound gratitude to the thesis supervisor Imran 

Nazir at Jönköping University for consistently providing me with the necessary guidance 

through every step of the research. I am deeply indebted to my supervisors Jacob Eriksson and 

Alexandra Thedeby and Director Product Management (Forestry), Gent Simmons at 

Husqvarna Group for their guidance and help in completing the project. I would also like to 

express my deepest appreciation to all the participants in the research that I interviewed, for 

their time to help derive valuable insights for the study.  

 

I am also very thankful to my family who supported me throughout this demanding period.  

 

Thankyou ! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ii 
 

 

Master Thesis in Business Administration 
 
Title: Internet of Equipment: Enhancing Customer Value and Experience 

Author: Areeb Bhatti 

Tutor: Imran Nazir 

Date: 2019-05-20  
 

Key terms: internet of things, customer value, customer experience, strategic management, 

equipment manufacturers, IoTs product and services, opportunities and challenges 

 

 

Abstract 

 
Background: Organizations are continuously challenged to create differentiated customer 

value and experience to increase profitability and gain competitive advantage. At the same 

time, the fast-paced advancement of technologies provides the opportunity to the organizations 

to create a differentiated customer value by offering innovative products and services. Internet 

of things (IoTs) is one such emerging technology that brings within itself opportunities and 

challenges to be addressed. However, so far research has not sufficiently followed how the 

utilization of IoTs can enhance customer value and experience. 

Purpose: The purpose of conducting this study is to explore how the utilization of IoTs 

enhance customer value and experience in an equipment manufacturers context and what are 

the associated opportunities and challenges. The study also aims to contribute to gap identified 

in the literature about how organizations can utilize IoTs to enhance customer value and 

experience 

Method: The qualitative study utilized a single instrumental case study to explore the research 

questions.  The data is collected by conducting semi-structured in-depth interviews.  

Conclusion: The study reveals that the utilization of IoTs can significantly improve customer 

value and experience in many ways. This may involve enabling user to monitor, control and 

optimally use the equipment, sharing useful information, allowing value co-creation and 

synergistic values and finally by providing autonomous equipment’s or solutions. However, 

the study also reveals that the utilization of IoTs also pose certain challenges along with the 

opportunities which must be carefully evaluated. 
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1. Introduction 
 

 

This chapter discusses the importance of customer value in strategic planning process and 

the survival of organizations. It later introduces Internet of things (IoTs) as an enabler to 

improve customer value propositions. The knowledge gap, purpose and research questions 

are specified, and the chapter ends with the delimitation of the study as well as definitions 

used throughout the paper. 

 

 

To be successful, organizations must undergo relentless change and need to address and 

anticipate the opportunities and threats through the strategic planning process (West, Chu, 

Crooks, & Bradley-Ho, 2018). Strategies can be defined by organizations using different 

perspectives like financial, process, learning or customer oriented and are usually interrelated 

and rely on each other to create value for the organization (Kaplan, Kaplan, Norton, Norton & 

Davenport, 2004). However, understanding and creating customer value is most important and 

central to creating strategic advantage (Butz Jr & Goodstein, 1996). Many researchers have 

time and again stressed upon the importance of improving customer value to increase 

profitability and competitive advantage (Huber, Herrmann & Morgan, 2001; Wang, Lo, Chi 

and Yang, 2004; Lepak, Smith & Taylor, 2007; Lukac & Frazier, 2012). Therefore, 

organizations not only need to exploit opportunities but also at the same time develop 

capabilities and strategies to create a differentiated value for the customer. This means that 

organizations need to explore new ways of serving their customers in a better faster and cheaper 

way to gain competitive advantage (Lukac & Frazier, 2012).   

According to Butz Jr & Goodstein (1996) customer value can be created by organization by 

adding value to the products or services being offered. However, many a times the value 

propositions have failed and resulted in financial loss and decrease in consumer base. This is 

because customers seek an equitable exchange (Ballantyne & Varey, 2006) and evaluates if the 

offering is relative to an individual customer's subjective perceptions and experiences (Eggert 

& Ulaga, 2002). Customers weigh the sacrifices done to achieve the performance and quality 

of the offering (Eggert & Ulaga, 2005) and aim to maximize the perceived benefits and 

minimize sacrifices (Lindgreen & Wynstra, 2005). Therefore, organizations face the challenge 

to devise an optimal value proposition that provides desired value for the customer with 

acceptable level of sacrifices creating a competitive advantage (Aarikka-Stenroos, & Jaakkola, 

2012). 
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The emergence of new technologies provides the organizations with immense opportunity to 

provide differentiated value to its customers. The organizations that possess the capabilities to 

adopt the emerging technologies have a better opportunity to create a sustainable competitive 

advantage (Byrd, 2002; Lim, Stratopoulos & Wirjanto, 2011). In addition, technologies 

influence the market structures to provide new kinds of products and services (Sainio, 2004) 

and provide opportunities to create new ways of creating value for the markets. This often 

generates new business models that expands the existing customer base (Zott, Amit and Massa, 

2010). Although, the proper utilization of technologies allows the organization to gain 

competitive advantage by distinctive and innovative offerings (Hwang and Christensen, 2008; 

Lui et al., 2016) it also poses certain challenges (Tongur and Engwall, 2014). 

Internet of things (IoTs) is one such emerging technology that brings within itself opportunities 

and challenges to be addressed. The Internet of things (IoTs) is being recognized as a paradigm 

shift that is envisioned to enable machines and devices to communicate with each other. The 

shift aims to brim devices with intelligence to enhance the interaction with the world. Manyika, 

Chui, Bisson, Woetzel, Dobbs, Bughin & Aharon (2015) estimate that the potential impact of 

the IoTs is expected to be between 3.9 to 11.1 trillion in the year 2025. According to an 

estimation by Evans (2011), by 2020 there will be around 50 billion connected devices which 

is 6.58 connected devices per person. The statistics indicate the potential of embedded sensor 

or electronic measuring devices in cars, ships, atmosphere, transportation, gadgets and 

equipment’s and highlights the possibility of ubiquitous connectivity of products and devices 

in the future. 

However, according to Lee & Lee (2015) organizations need to carefully access the 

opportunities and challenges in the adoption of IoTs due to the high investment costs and 

uncertain benefits that IoTs may provide. The authors add that the benefits derived from IoTs 

may vary significantly from where and how IoTs is being applied. Moreover, the continuous 

development and wide range of enabling technologies (ETs) and the complexities of building 

an IoT architecture make it challenging to adopt the IoTs (Sebastian & Ray, 2015; Čolaković 

& Hadžialić, 2018). 

Therefore, despite the innumerable known benefits of automation, information collection, 

monitoring, efficiency and time and energy saving (Mukhopadhyay & Suryadevara, 2014), 

business organizations are challenged to understand how the IoTs can be utilized to gain its 

efficacies. Organizations need to devise strategic plans to derive the desired business value 



3 
 

from the utilization of IoTs (IBM, 2014; Wortmann, & Flüchter, 2015).  It should be noted that, 

the efficacies provided by IoTs are not limited to improving supply chain or manufacturing 

operations but extends to providing differentiated customer value (Atzori, Iera & Morabito, 

2010; Li, Hou, Liu & Liu, 2012; Wortmann & Flüchter, 2015). The success of IoTs in 

automotive industry clarifies how the IoTs is creating a differentiated value and experience for 

the customers and creating a competitive advantage for the companies utilizing them 

(Mckinsey, 2018). 

Therefore, companies need to carefully assess how utilizing IoTs technology can offer a 

superior value and experience for the customers. The companies addressing this have a better 

opportunity to gain competitive advantage and increase profitability (Kranzbühler, Kleijnen, 

Morgan & Teerling, 2018). It is also important to note that the existing research on the IoTs 

has mainly focused on developing the technical components of the IoTs and have overlooked 

the importance of understanding how customer value can be created or enhanced by the 

utilization of IoTs from an organizational perspective.  

 

1.1 Research gap and purpose 

IoTs is a relatively new field in this technical world. However, due to the striking capabilities 

of the technology rapid contribution in research is seen from the academic and industrial 

communities. However, an important area has been neglected. A systematic literature review 

of IoTs business literature conducted by Lu, Papagiannidis & Alamanos (2018) confirms a gap 

in literature regarding the capabilities of IoTs enabled products and applications that enhance 

the user experiences from an organizational perspective. This confirms that a study conducted 

on the gap identified by Lu, Papagiannidis & Alamanos (2018) can make significant 

contribution in research and help organizations in understanding how IoTs technologies and 

capabilities can improve the value and experience of the customer. 

According to a research conducted by Mckinsey IoTs can significantly change the competitive 

landscape of the equipment manufacturers due to its capability to provide products with 

services (Manyika, Chui, Bisson, Woetzel, Dobbs, Bughin & Aharon, 2015). It also reported 

that IoTs will significantly bring value in equipment maintenance which is estimated to be 

more than $360 billion per year. The report also highlights that IoTs will help to optimize the 

equipment operation, ensure the health and safety in equipment use and save downtime and 

maintenance costs by predictive maintenance. In addition, optimal utilization of IoTs will help 
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create competitive advantage by introducing innovative services and solutions with 

equipment’s that will be difficult to imitate or disrupt. In other words, IoTs is predicted to play 

an important role in the future of equipment manufacturing industry by enhancing customer 

values by adopting the ‘as a service’ approach. Therefore, conducting a research for 

understanding how the utilization of IoTs can enhance customer value and experience in an 

equipment manufacturers context will be interesting and a significant contribution to the 

research as well as for the industry practitioners. The study conducted also aims to explore the 

opportunities and challenges faced by the equipment manufacturers to enhance customer value 

and experience. 

To gain well developed understanding of this novel topic a multidisciplinary approach is taken 

to understand IoTs together with customer value creation from an organizational perspective. 

This includes strategic management, marketing and informatics literature.  

 

1.2 Research questions   

RQ1: How Internet of things (IoTs) is being utilized by equipment manufacturers? 

RQ2: How the utilization of IoTs enhance customer value and experience?  

RQ3: What are the opportunities and challenges in enhancing customer value and experience 

with the utilization of IoTs? 

 

1.3 Delimitations 

The study only focuses on the value the IoTs brings to customers and will not focus on the 

capabilities that IoTs provides in the manufacturing process  

 

Moreover, the study only focuses how IoTs is creating customer value for the users of forest, 

lawn and garden care equipment’s. 

 

The study only focuses of how customer value and experince can be enhaced by the utilization 

of IoTs and ignores how the organization manages IoTs system or new business models, pricing 

strategies or security issues emerging with the utilization of IoTs. 
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1.4 Definitions of key terms   

Application program interface (API): is a set of routines, protocols, and tools for 

building software applications. An API makes it easier for programmers to develop 

a program by providing all the building blocks (Beal, 2019). 

 

B2B: stands for “Business to Business”, and it generally refers to who you sell your product 

to. If your company sells a product or service to other businesses, you're a B2B company 

 

Big Data: represents the information assets characterized by such a high volume, velocity and 

variety to require specific technology and analytical methods for its transformation into value 

(De Mauro, Greco & Grimaldi, 2016).  

 

Bluetooth: is a wireless technology standard for exchanging data between fixed and mobile 

devices over short distances using short-wavelength UHF radio waves(2.400 to 

2.485 GHz) (Georgakakis, Nikolidakis, Vergados & Douligeris, 2010). 

 

Cloud computing: is a model for on-demand access to a shared pool of configurable resources 

(e.g., computers, networks, servers, storage, applications, services, software) that can be 

provisioned as Infrastructure as a Service (IaaS) or Software as a Service (SaaS) (Lee & Lee, 

2015). 

 

Customer Experience: originates from a set of interactions between a customer and a product, 

a company, or part of its organization, which provoke a reaction. Its evaluation depends on 

the comparison between a customer’s expectations and the stimuli coming from the interaction 

with the company and its offering in correspondence of the different moments of contact or 

touchpoints (Gentile, Spiller & Noci, 2007).  

 

Customer value: refers to an interactive, relativistic preference and experience (Holbrook, 

2005). 

 

Equipment manufacturers: refers to manufacturers who produce and innovate equipment’s 

such as Husqvarna Group.  

   

https://www.webopedia.com/TERM/R/routine.html
http://www.webopedia.com/TERM/P/protocol.html
https://www.webopedia.com/TERM/A/application.html
https://www.webopedia.com/TERM/P/program.html
https://en.wikipedia.org/wiki/Wireless
https://en.wikipedia.org/wiki/UHF
https://en.wikipedia.org/wiki/Radio_waves


6 
 

Firmware: is a software program or set of instructions programmed on a hardware device and 

is typically stored in the Read Only Memory (ROM) of a hardware device. Manufacturers 

release firmware updates that simply make their devices work more efficiently. (Techterms, 

2019). 

   

GPS: Global Positioning System uses satellites that orbit Earth to send information to GPS 

receivers that are on the ground. The information helps people determine their location 

(Techterms, 2019). 

 

GNSS: Global Navigation Satellite System is the standard generic term for satellite navigation 

systems that provide autonomous geo-spatial positioning with global coverage (Camacho-

Lara, 2013). 

 

IoTs:   is the resulting global network interconnecting smart objects by means of extended 

Internet technologies and a set of supporting technologies necessary to realize such a vision 

(Miorandi, Sicari, De Pellegrini & Chlamtac, 2012). 

 

IoTs Applications: are programs or group of programs that enable device-to- device and 

human-to-device interactions in a reliable and robust manner and can be industry-oriented 

and user-specific (Lee & Lee, 2015). 

 

Middleware: is a software layer interposed between software applications to make it easier for 

software developers to perform communication and input/ output (Lee & Lee, 2015). 

 

Product - service innovation: is a paradigm in the manufacturing industry, which entails that 

products are the tools for service (Kuo & Wang, 2012). Therefore, in order to increase 

competitive edge, manufactures emphasize the needs of service that would deliver values to 

consumers along with the products. 

 

Personal protective equipment (PPE): refers to protective helmets, goggles, clothing or other 

garments or equipment designed to protect the wearer's body from injury or infection. The PPE 

provides protection from any physical, electrical, heat, chemical or airborne hazard. 

 

https://techterms.com/definition/rom
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RFID:  Radio Frequency Identification and is defined as a technology incorporating the use of 

electromagnetic or electrostatic coupling in the radio frequency portion of the electromagnetic 

spectrum to uniquely identify an object. (Lin, Barton, Bi & Freimer, 2006).  

 

Service Tool:  defined as a facility or feature, closely tied to a product, that provides 

capabilities and data so as to service (analyze, monitor, debug, repair, etc.) that product. 

(Wikipedia, 2019)  

 

Servitization: is now widely recognised as the process of creating value by adding services to 

products and is a means to create value-adding capabilities that are distinctive, sustainable 

and easier to defend from competition based in lower cost economies. (Baines, Lightfoot, 

Peppard, Johnson, Tiwari, Shehab & Swink, 2009)  

 

Smart home: refers to a residence that uses internet-connected devices to enable the remote 

monitoring and management of appliances and systems. (Rouse, 2019) 

 

Wireless sensor networks (WSN): consist of a group of spatially dispersed autonomous sensor-

equipped devices to monitor physical or environmental conditions (Atzori, Iera, & Morabito, 

2010). 

 

2. Frame of reference  

 

 

The purpose of this chapter is to provide the theoretical background about Internet of 

Things (IoTs) and how its architecture creates customer value at each layer. It later builds 

theory on the issues faced by the equipment manufacturers and how IoTs can elevate them. 

The opportunities and challenges in the utilization IoTs are discussed with few examples in 

the end. 

 

 

2.1 Internet of things (IoTs) 



8 
 

The concept of smart devices was introduced the first time at Carnegie Mellon University, who 

modified the coke vending machine to report the inventory and temperature of cokes (Carnegie 

Mellon University, 2019). However, the concept of Device-to-Device communication gained 

momentum when Bill Joy presented Six Webs framework in 1999 (Pontin, 2005). The word 

‘Internet of Things(IoTs)’ became known in the year 1999 when Ashton working as the 

assistant brand manager faced the dilemma of unavailability of the most popular stock in 

cosmetic stores (Ashton, 2009) Later, Ashton started to develop the project at MIT and IoTs 

gained popularity due to the ability it gives to devices to sense the world. Since then the 

definition of Internet of things has evolved due to the use of enabling technologies (ETs), real-

time and big data analytics, machine learning, commodity sensors, and embedded systems.  

Over the years, IoTs has sometimes been coined to Industrial Internet of things(IIoTs) (Hossain 

& Muhammad, 2016) and sometimes modified to  Internet of Vehicles(IoVs) (Gerla, Lee, Pau 

& Lee, 2014) to encourage conducting research in the specific contexts and fields. Other terms 

that are gaining popularity due to the vastness of the capabilities, opportunities, issues, 

applications and magnitude of the phenomenon are IoE (Internet of Everything), WoT (Web 

of Things), CoT (Cloud of Things), M2M (Machine to Machine) (Čolaković & Hadžialić, 

2018). A deep analysis for the different terms is beyond the scope of study. However, these 

emerging terms indicate the dream to derive the full potential of IoTs, enhancing the 

communicative capabilities to go beyond the organizations and extend to other networks (Li, 

Xu & Zhao, 2015; Whitmore, Agarwal & Da Xu, 2015).  

According to a survey conducted by Witchalls & Chambers (2013), many companies are taking 

measures to prepare for IoT revolution and incorporating the technology in the operations or 

in the product and services being offered. The fast-paced development of internet speed, 

information processing capabilities, sensor technologies and possibility of miniaturizing 

sensors provoke the companies to invest in the technology.  Companies utilizing the IoTs can 

gain multitude of benefits  along with the possibility to create competitive advantage and 

differentiated value for the customer (Li, Hou, Liu & Liu, 2012; Wortmann & Flüchter, 2015). 

Industries that wish to attain the full potential of utilizing IoTs must be capable of integrating 

devices, technologies, applications and data management systems. According to the definition 

of IoTs provided by Miorandi, Sicari, De Pellegrini & Chlamtac (2012), IoTs constitutes the 

use of many supporting technologies, where different technologies can be combined in unique 

ways to gain sustainable competitive advantage. 

https://en.wikipedia.org/wiki/Analytics
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Embedded_system
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 In order to gain the utilities of communicating, gathering, storing and using the data generated 

from sensors certain technologies are required (Sebastian & Ray, 2015). These technologies 

include sensing technologies, identification and recognition technologies, software and 

algorithms, applications, positioning technologies hardware, software and cloud platforms, 

communication technologies and networks, data processing solutions, power and data storage, 

processing security mechanisms (Čolaković & Hadžialić, 2018). All these technologies are 

placed in different layers in the architecture of IoTs and provide a source of value creation in 

IoTs (Yoo, Henfridsson & Lyytinen, 2010). Therefore, to understand the utilization of IoTs 

and the value created, it is pertinent to understand the architecture of IoTs along with its 

enabling technologies (ETs).   

 

2.2 IoTs architecture 

Due the vastness of the phenomenon theres is little consesus on the architecture for IoTs. 

However, usually 3 to 5 layered architectures are proposed by different researchers. According 

to review conduct by Sethi & Sarangi (2017)  the five layer architectures mainly comprises of 

the perception, transport, processing, application and business layer (Figure 1.1). The 

perception layer encompasses all the sensors and smart objects that gather information. The 

transport layer encompasses the networks used to deliver data gathered to the processing layer 

and may include 3G,4G, LAN, Bluetooth, RFID AND NFC. The processing layers 

encompasses the use of databases, cloud computing and big data processing modules store, 

analyse, manage and process huge amount of data gathered by sensors and smart objects. The 

application layer encompasses all the programs or group of programs that are developed to 

perform different tasks, functions and services for the user. The business layer aims to manage 

the IoTs system which includes applications, business and profit models and users’ privacy. 

However, the business layer will not be discussed further as it is beyond the scope of the study 

to explore how the business manages new business models, pricing strategies or security issues 

emerging with the utilization of IoTs. 

Many researchers have time and again mention the utilization of the enabling technologies 

(ETs). According to the definition provided by Miorandi, Sicari, De Pellegrini & Chlamtac 

(2012) IoTs encompasses the use of many supporting and enabling technologies (ETs). These 

include use of technologies that support sensing, connectivity, storage, computational 

technologies (Čolaković & Hadžialić, 2018). Lee & Lee (2015) also suggest that radio 
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frequency identification (RFID), wireless sensor networks (WSN), middleware, cloud 

computing and IoT application software are some of the main technologies that are widely used 

to deploy IoTs based products and services. Čolaković & Hadžialić (2018) also assert that 

assembling and integrating sensing, communication, data processing, actuation technologies 

create value for the product or service being offered. 

 

 

Figure 1.1: IoTs basic architecture (Sethi & Sarangi, 2017). 

 

Therefore, it is evident that the perception, transport, processing and application layer 

constitute a wide range of technologies and solutions (software and hardware) that enable and 

support IoTs. Each enabling technology (ET) and solution provides different capabilities, so 

different companies utilize these technologies in different combinations to collect the desired 

data and bring forth the desired value for the customer. It is therefore essential to understand 

the enabling technologies (ETs) and solutions and how they are applied in the equipment 

manufacturing industry to improve customer value and experience.  

 

2.2.1 Perception layer ETs and their utilization 

To enable machines, devices and objects to communicate, they are embedded with sensors and 

actuators. According to Fraden (2016) a sensor encompasses every device that receives and 

responds to a signal or stimulus.  The signal received from the sensor is then converted to a 

human readable form or transferred further to be processed (Chen, Janz, Zhu & Brychta, 2012).  
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It is evident that the IoTs paradigm would not be possible without sensors. According to 

Vetelino & Reghu (2010) there is a multitude of sensors that exist and have capabilities to 

measure any change in the environment. Vetelino & Reghu (2010) suggest a two-step process 

to carefully select the sensor technology to be used. (Figure 1.2) 

 

 

Figure 1.2 Two-step process in the realization of a sensor (Vetelino & Reghu 2010) 

 

In order to identify the sensor technology to be utilized to gather information, it is essential to 

first identify the measurand and later the means of detecting the measurand (Vetelino & Reghu, 

2010). With the latest advancement in the ability to miniaturize and integrate multiple sensors 

and increased computational has led to remarkable applications (Yallup & Iniewski, 2017). 

Therefore, equipment manufacturers can decide amongst a multitude of sensors and even 

integrate multiple sensors to collect the desired data. The capabilities that can be derived from 

sensors is not limited and any chemical, biological, mechanical, magnetic, electrical, optical 

and thermal change in the environment can be detected and recorded (Vetelino & Reghu 2010). 

(Figure 1.3) 

In addition, actuators allow to respond to any environmental change by converting electrical 

energy into some form of useful energy or motion (Sethi, & Sarangi, 2017). Actuators can help 

to ensure safety of the user of a dangerous equipment’s by actuating signals that immediately 

stop the equipment before a hazard happens (Bicchi, Tonietti & Schiavi, 2004). Without 

actuators, smart homes, vehicles and equipment’s would have been impossible. In smart 

homes, appliances, light switches, power plugs and radiators have been embedded with 
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actuators to adjust according to the requirements of the homeowner and the data collected by 

the sensors (Piyare, 2013). 

 

 

Figure 1.3 Examples of Measurands (Vetelino & Reghu 2010) 

 

2.2.2 Transport layer ETs and their utilization 

To derive benefit from IoTs it is essential to communicate the data gathered from the devices. 

This can be done by utilizing from a multitude of technologies available that support Internet 

of Things (IoTs). Over the years, the communicative technologies that enable IoTs have 

advanced significantly and are continuing to do so to achieve ubiquitous connectivity.  

According to Whitmore, Agarwal & Da Xu (2015), RFID has gained significant importance 

due to its tracking and tracing capabilities. Near frequency communication (NFC) is another 

technology built on RFID to enable short range communications and enables contactless data 
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transfer (Al-Sarawi, Anbar, Alieyan & Alzubaidi, 2017). Besides RFID and NFC another 

network technology that is gaining importance is the Wireless Sensor Network (WSN) due its 

ability to collect, monitor and exchange spatially dispersed data (Ruiz-Garcia, Lunadei, 

Barreiro & Robla, 2009). However, the main issue with the technology is the large energy 

consumption when compared to other technologies like Bluetooth and ZigBee (Čolaković & 

Hadžialić, 2018). Besides the low energy consumption, Bluetooth allows the collection and 

aggregation of data from the sensors for a short range(50m) (Gheorghiu & Iordache, 2018).  

Efforts are being made to improve the technologies speed, range, security, energy efficiency, 

location-based functionalities and interoperability. Moreover, 3G and 4G solutions allow 

devices to connect anywhere at any time (Chen, 2012).  A wide range of communication 

technologies hampers the connectivity landscape and poses integration challenges. According 

to Sector & ITU (2012) future networks would need to support IoTs by providing 

identification-based connectivity, autonomic networking, autonomic services provisioning, 

location-based capabilities, security and privacy to derive the benefits from its capabilities. The 

emerging 5G cellular system can provide the speed, ubiquity, reliability, cost efficiency and 

scalability (Palattella, Dohler, Grieco, Rizzo, Torsner, Engel & Ladid, 2016).  

In the IoTs architecture (Figure 1.1) the transport layer constitutes the above-mentioned 

communicative technologies that enable data to be transferred over small and long distances, 

high and low frequency and varying energy levels. Therefore, the communicative technology 

utilized by equipment manufacturers depends on whether the equipment’s are utilized over 

spatial dispersed or small area, whether the equipment supports high or low energy 

consumption, whether huge amount of data is to be transferred or not or what value is to be 

derived from its use.  

 

2.2.3 Processing layer ETs and their utilization 

To make use of, process and analyse the huge amount of data gathered from the sensors and 

communication technologies, several technologies are being used. The term used for such huge 

amount of data gathered from sensors is called Big Data and encompasses data that is high in 

volume, velocity and variety (Laney, 2001). Due to the magnitude the storage, processing and 

analysis of the data in the embedded devices is hard to achieve and technologies have been 

developed to perform the tasks.  
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Cloud computing platforms allows collection of data from spatially dispersed devices and 

enables data storage and processing independent of the hardware platforms (Lee & Lee, 2015, 

Čolaković, & Hadžialić, 2018). Big data analytics together with cloud computing enables real 

time decision making for companies by utilizing sensor and user generated data from 

applications (Lee & Lee, 2015). According to Vahn (2014) big data analytics can extract useful 

information from unstructured data using descriptive, predictive or prescriptive analytics tools. 

Big data analytics is also considered essential for analysing business environment for 

intelligent decision making and gaining a competitive advantage (Bean, 2016).  

Van Rijmenam, Erekhinskaya, Schweitzer & Williams (2018) also assert that descriptive, 

predictive or prescriptive analytics can enhance the capabilities of organization to sense and 

seize the opportunities and create a competitive advantage. Where descriptive analysis uses 

different methods to offer insights regarding what has happened in the past and does not predict 

the future (Mortenson et al., 2015). The data gathered can be from internal and external 

environments to learn, filter, shape and calibrate opportunities (Chen, Sain & Guo, 2012). On 

the other hand, predictive analytics attempts to predict the future to enable intelligent decision 

making (LaValle et al., 2011), however, inaccurate data and biases in data analysis methods 

can cause decision making flaws (O'Neil, 2016). The third type is the prescriptive analytics, 

which is the most advance form of analytics and utilizes both prescriptive and descriptive 

analytics (Evans & Lindner, 2012). Prescriptive analysis aims to go beyond predicting future 

outcomes. It suggests actions to benefit from the predictions and goes a step further by 

informing about the implications of each decision option (Poornima & Pushpalatha, 2016) 

An essential component for enabling IoTs solutions and big data analytics is Cloud computing 

and is extensively being used for computational and storage purposes. However, cloud 

computing due to the magnitude of data sets delays the process to respond in real time.  A new 

concept of fog computing has recently evolved to bring the computational, analytical and 

storage resources to the edge of the network and allows filtering of data before sending to the 

cloud through expensive communication medium (Atlam, Walters & Wills, 2018). 

The utilization of processing layer enables equipment manufacturers to process huge amount 

of data gathered from the sensors and applications and derive useful insights for the business 

(Vahn, 2014), as well provide customers with personalized information about equipment use 

(Umek, Zhang, Tomažič, & Kos, 2017). However, the presentation of such processed and 

useful information requires the use of application layer technologies and is discussed below.  
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2.2.4 Application layer ETs and their utilization 

The application layer is responsible for delivering application specific services to the user 

(Sethi & Sarangi, 2017). Gubbi, Buyya, Marusic & Palaniswami, (2013) asserts that, although 

Internet of Things can be realized in three paradigms—internet-oriented (middleware), things 

oriented (sensors) and semantic-oriented (knowledge), the usefulness of IoT can be unleashed 

only in an application domain where the three paradigms intersect. Therefore, it can be stated 

that desktop and mobile applications are the best tools to harness the benefit of IoTs.  

Applications enable device to device and human to device interactions in a flawless manner 

(Lee & Lee, 2015). In case of device to device communication no visual presentation of data 

gathered is required. However, in case of human to device interactions applications need to 

present information in an intuitive and user-friendly manner. Different programming languages 

are utilized to build the applications. However, the most popular one of these include Java and 

Python (Lei, Ma & Tan, 2014). Besides programming languages, the application layer in IoT 

architecture uses different standard protocols depending upon the communication 

requirements. These include the Constrained Application Protocol (CoAP), Message Queue 

Telemetry Transport (MQTT), Extensible Messaging and Presence Protocol (XMPP), 

Advanced Message Queuing Protocol (AMQP) and Data Distribution Service (DDS). Where 

CoAP is a web transfer protocol, MQTT is a messaging protocol, XMPP is an instant 

messaging standard for multi-party chatting, voice and video calling, AMQP focusses on 

message-oriented environments and DDS is a publish-subscribe protocol for real-time M2M 

communications (Dizdarević, Carpio, Jukan & Masip-Bruin, 2019) 

According to Al-Fuqaha, Guizani, Mohammadi, Aledhari & Ayyash (2015) different protocols 

need to be prescribed for different IoT applications and there’s not one protocol that performs 

well in all scenarios and environment. Therefore, interoperability should be carefully assessed 

by both application developers and IoT device manufactures to ensure the seamless interaction 

of customers regardless of the hardware platform they are using (Dunkels, Eriksson & Tsiftes, 

2011). 

Besides the complexities, IoTs applications provide undeniable value to the users. IoT 

applications enable the user to monitor the data gathered from the sensors and control the 

embedded devices as desired (Bin, Guiqing, Shaolin & Dong, 2011, Lee & Lee, 2015). 

According to Bin, Guiqing, Shaolin & Dong (2011), applications allow data to be presented in 
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the form of monitoring curves, histograms and to continuously update them upon gathering 

further data. It may also allow to initiate alarms and notifications to the users in case of 

inappropriate use of the equipment and derive data useful data for decision making. 

On the other hand, the data generated from these applications allow businesses to understand 

the customer needs and future product demands which consequently enables designing future 

marketing strategies (Yaqoob et al., 2017). Therefore, increasing customer engagement, 

satisfaction and tresulting in increased revenues (Lee & Lee, 2015). The applications also 

provide a medium for users to order products online (Yaqoob et al., 2017). This may be useful 

for products or equipment’s that require recurring need of associated spare parts and 

accessories. Yaqoob et al. (2017) also assert that this enables the organizations to know exactly 

how, why and where products were being used or purchased, leading to informed decision 

making and sound strategic plans. 

Yaqoob et al., (2017) suggest that the future user would require the ability of real time 

processing and presentation of data along with dynamically configured, customized, value-

added and autonomous on-the-move services. Besides this, the interoperability and seamless 

communication of business, desktop and mobile applications will be expected. In other words, 

with the advancement of the enabling technologies (ETs), the organizations would need to 

continuously upgrade their IoTs solutions to satisfy future customer needs and experiences. 

However, one of the main challenges faced by companies will be to create algorithms and 

schemes to present, analyse and process data collected by sensors (Čolaković & Hadžialić, 

2018)  

 

2.3 Equipment manufacturers issues and IoTs efficacies and opportunities 

According to Carrillo & Franza (2006) manufacturers face intense global competition, shorter 

product life cycles, and compulsion to introduce better products than their competitors. The 

frequent phasing out of the obsolete products is also a time consuming, demanding and 

sensitive process (Wagner, Abdelkafi, & Blecker, 2017). Companies selling similar 

equipment’s aim to offer competitive prices and offer differentiated value for the customers. 

Moreover, the user demands and requirements in equipment’s vary substantially between 

different countries and regions (Hilletofth, Ericsson, Hilmola & Hedenstierna, 2009). The 

equipment manufacturers usually rely on dealers, service and maintenance providers to gain 

information regarding any change in the requirements or any dissatisfaction associated with 
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the equipment. The manufacturers usually conduct interviews and surveys to assess varying 

demands and requirements, however they lack a continuous direct connection with the 

customer or the equipment (Rymaszewska, Helo, & Gunasekaran, 2017). 

At the macro level equipment manufacturers also face tremendous challenge to cater to the 

rapid technological change and make progressive adjustments to their products and services 

(Rachinger, Rauter, Müller, Vorraber & Schirgi, 2018). The users of the equipment’s often 

complain about lack of customer support, unavailability of spare parts and high service and 

maintenance costs. These issues have led to a thorough discussion on terms like servitization 

and service innovation (Baines, Lightfoot, Peppard, Johnson, Tiwari, Shehab & Swink, 2009) 

and equipment manufacturers are finding ways to bundle products with services (Baines, 

Lightfoot & Kay, 2009). In short, equipment manufacturers continuously face the challenge to 

provide differentiated value as customers are highly sensitive and responsive to any 

additionally value added to the product or service offered. 

These challenges pose a serious threat to equipment manufacturers and consider that IoTs 

provide capabilities that can create competitive edge for the equipment manufacturers in many 

ways. IoTs, analytics and cloud computing together can gather data from globally dispersed 

devices and convert it to wisdom which can be assessed by the organization in real time 

(Aazam, Khan, Alsaffar & Huh, 2014). The same smart data can also be utilized to ideate for 

product, service improvements and innovations and developing smart applications for the 

users. The ability of IoTs to collect data from widely dispersed locations allows the monitoring 

and management of equipment inventories and demands across the world. The equipment 

management and monitoring also allows to create value for the B2B customers of equipment 

manufacturers by enabling fleet tracking and management solutions (Lee & Lee, 2015). Most 

recently, geolocation functionalities are also being applied in equipment’s to see the location 

of equipment’s or even identify any breech in the conditions of use of rented equipment 

(Highsoftware, 2019). 

Rymaszewska, Helo, & Gunasekaran (2017) also assert that IoTs have tremendous capability 

to enhance the product and service systems and create customer value, competitive advantage 

and hence profitability for the equipment manufacturer. The utilization of IoTs can lead to more 

factual ways of understanding product performance and usage as compared to more traditional 

ways of relying on customer feedback. IoTs help to create a link and channel between the 

customer and manufacturer which can ultimately lead to enhancing customer relations and 

value co-creation (F. Bustinza, C. Parry & Vendrell-Herrero, 2013). The connectivity provided 
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by IoTs can also allow the upgradation of the software with in the equipment. Thus, allowing 

products to be more robust and valuable while in service, rather than depreciating in value 

(Bughin, Chui & Manyika, 2015).  

Baines, Lightfoot & Kay (2009) are of the view that in equipment’s the additional value for the 

customer lies in enabling efficient scheduling of maintenance and provision of repairs and 

spares. Bughin, Chui & Manyika (2015) also assert that utilization of internet of things allows 

to predict when the equipment is wearing out and notifies for timely repair which reduces 

maintenance costs by 40 percent. The authors add that IoTs enable to gather data about when 

the products are used, how they function and how they are used by the customers. Sensors 

placed in equipment’s allow to gather useful equipment performance and usage data which can 

be analysed to offer personalized training and advice about the equipment in use (Baines, 

Lightfoot & Kay, 2009) and on the other hand enable manufacturers to make informed and 

effective decisions. 

Čolaković & Hadžialić (2018) are of the view that the application of IoTs in equipment’s enable 

real time connectivity to monitor the equipment’s condition, environmental state or receive 

timely notifications or alerts. Moreover, it enables users to self-configure and control of 

equipment’s functions. It also performs device diagnostics, repair and performances 

evaluations and provides intelligent services and applications with and possibility of 

performing autonomous operations. Rymaszewska, Helo, & Gunasekaran (2017) propose that 

application of IoT-based solutions can provide improved value propositions to the end 

customers. The authors assert that the IoTs based solutions are not only cost effective but can 

exceed customer needs and consequently, improve profitability.  

Lastly, Dawid et al., (2017) assert that the utilization of IoTs creates the opportunity to establish 

new markets and help to strengthen the existing market position. The authors add that the 

utilization of IoTs have the capability to add value to the products offered, create new business 

models and generate new revenue streams. 

  

2.4 Challenges in improving customer value with IoTs 

Although IoTs provides undeniable opportunities in creating differentiated customer value, it 

also poses certain challenges. To truly benefit from the IoTs paradigm, the organization needs 

to possess the capabilities to develop, sell and deliver the IoTs products and associated services 

(Hasselblatt, Huikkola, Kohtamäki & Nickell, 2018). The authors identified digital business 
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model development, scalable solution platform building, value selling, value delivery and 

business intelligence and measurement as the five strategic IoT capabilities that an organization 

would require. The organization also needs to have the ability to acquire and manage IoTs 

specific resources, processes and capabilities and learn new ways to organize and manufacture 

in the fast-paced world. In other words, IoT based products and services require capabilities 

that support their implementation with a realistic assessment of if the capabilities can be 

developed internally by the organization or if they are gained by collaborating with new 

partners (Burkitt, 2014; Porter & Heppelmann, 2014). 

The adoption of IoTs brings forth new activities, markets and partners. This pose both an 

opportunity and challenge for the organization to manage interdisciplinarity in R&D activities 

(Allmendinger & Lombreglia, 2005) and collaboration with companies or developers which do 

not necessarily belong to the same industry (Dawid et al., 2017). 

Besides the above-mentioned challenges managers require the support from organizations 

leadership to drive the projects and develop IoTs enabled products. In other words, leadership 

gap and untimely decision making, can lead to serious and far reaching implications in 

organizations dealing with such changes (Chesbrough, 2007). 

According to Dawid et al., (2017) another concern associated with IoTs is privacy and the lack 

of a shared regulatory framework and standards for IoTs services across the globe. The high 

complexity of enabling technologies (ETs) and IoT infrastructure makes it challenging to 

manage and utilize the technologies (Klein, Pacheco & Righi, 2017). The setting up an IoT 

infrastructure requires undeniable efforts and resources. To truly benefit from these efforts, the 

products and services must create differentiated value for the customer. However, in most cases 

it is hard to discern the customer demands and expectations (Burkitt, 2014; Porter & 

Heppelmann, 2014). In addition, a well thought pricing strategy in accordance with the value 

offered must put in place (Dawid et al., 2017). 

Connected products allow the generation of huge quantity of data from the sensors and 

associated applications. This pose both an opportunity and a challenge for the organization. 

Driving benefit and insights from such data require analytical skills which can be acquired or 

developed (Allmendinger & Lombreglia, 2005; Burkitt, 2014; Spring & Araujo, 

2017). Besides the analytical skills organizations must be determined and committed to work 

with data and be able to comprehend the potential of utilizing data. 
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2.5 Customer value/experience and IoTs 

Kaplan, Kaplan, Norton, Norton & Davenport (2004) propose a strategy map that provides a 

visual representation of the organization's strategy and how they create value. It explains from 

the perspective of an organization how the value creation process is facilitated by 

complementary themes like the learning and growth, internal, customer and financial 

perspective. The strategy map helps to prioritize and communicate the value creation process 

and aims at generating a profitable revenue growth and cost reductions. The authors are of the 

view that customer value can be created by adding value to the product or service attributes, 

relationships with customer or by enhancing the product/service image. 

According to Shanker (2012), the customer value creation strategy encompasses understanding 

about the firm’s own capabilities and resources, customers underlying needs and perceptions 

about the values to be offered. It would also involve recombining inter/external resources and 

capabilities. 

 

Figure 2.1 Customer value creation strategy (Shanker, 2012) 

 

Creating superior value and experience for customer leads to competitive advantage and 

profitability (Rymaszewska, Helo & Gunasekaran, 2017). Many authors have time and again 

stressed upon the importance of understanding underlying customer needs to improve value 

propositions (Chang & Chen, 2014; Kärkkäinen & Elfvengren, 2002), or co creating value with 

customers. (Vargo, Maglio, & Akaka, 2008). Therefore, organizations strive to understand, 

anticipate and offer what customers value before any major technological or financial 

investment is made. 

According to Smith & Colgate (2007) from an organizational perspective four types of 

customer values can be created. These include, 
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1. Functional/instrumental value:  These values revolve around whether the product 

offers the appropriate features or functions, whether it can perform with reliability and 

adequate customer support or whether it is able to create operational and environmental 

benefits. 

2. Experiential/hedonic value: the extent to which a product creates appropriate 

experiences, feelings, and emotions for the customer. 

3. Symbolic/expressive value: the extent to which customers attach or associate 

psychological meaning to a product e.g. self-concept like self-worth when buying a 

luxurious product. 

4. Cost/sacrifice value: this involves the sacrifice a customer will have to make when 

purchasing, owning or using a product and encompasses all transaction costs. 

According to Smith & Colgate (2007) there are five key sources of creating the 

functional/instrumental, experiential/hedonic, symbolic/expressive and cost/sacrifice values. 

These are information, products, interactions, environment, ownership/possession transfer. The 

authors add further that these sources of values are created by a variety of value chain processes 

and activities within and between organizations. For example, information is created by value-

chain activities associated with advertising, public relations, and brand management. Products 

are formed by value-chain activities involving market research, research and development, new 

product development and production. The third source of creating value is when the 

interactions between the organizations and customers are improved by value-chain activities 

relating to service quality, recruitment and training and operations. The environment in which 

the consumption or purchase takes place makes up the fourth source of value creation. Finally, 

the transfer of ownership of product, its delivery, payment and billing services make up the last 

source of value creation. Proper utilization of these sources of values allows the organizations 

to enhance the functional/instrumental, experiential/hedonic, symbolic/expressive and 

cost/sacrifice values of their customers. (Smith & Colgate, 2007) 

Negligible research is present about value creation from IoTs, however Rymaszewska, Helo & 

Gunasekaran (2017) is of the view that customer value can be created by IoTs by, 

1. Supporting customer success – this can be done by advising customers in a variety of 

matters that are essentially rooted in how products are used. This is supported by 

gathering data on product usage and providing solutions for better utilisation. 

2. Data analytics – analysing and presenting data in an intuitive manner to creating value 

for the customer as well as generating organizational profit.  
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Lee & Lee (2015) also identify that the IoTs applications also play a major role in enhancing 

customer value and experience and this can be done in three ways, that is by monitoring and 

control, big data and business analytics, and information sharing and collaboration. The authors 

are of the view that successful adoption of IoTs is not possible until the organization is able to 

create value for the customer in the three categories. The monitoring and control category 

create value for customer by collecting data about equipment performance, energy usage and 

environmental conditions. Whereas the control part allows to adjust settings and features 

according to desired needs. This allows customers to track performance in real time and reveal 

operational patterns, spot areas of potential improvement, or predict future outcomes and 

optimize operations, leading to lower costs and higher productivity. Such features provide 

personalized experience and satisfaction to the customer. The analytics category also increases 

customer value by providing satisfaction and personalized experience by allowing easy, 

intelligent and real time decision making by using data gathered from multiple sources. The 

third category allows information sharing and collaboration between people, between people 

and things and between things. This allows to share useful information which is usually 

predefined and helps to enhance the situational awareness. (Lee & Lee, 2015) 

 

2.6 Applications in equipment’s and value for the user 

A wide range of applications and use cases are seen which include smart home, smart 

healthcare, smart transportation, smart traffic systems, fleet tracking solutions, control of 

logistics chain, smart cities, smart metering, industrial automation, environment monitoring 

(Čolaković & Hadžialić, 2018). However, few applications of IoTs in equipment’s are found 

in academia with the ambition to improve the value and experience of user. Each case is 

analysed to understand how IoTs can be utilized to improve user value and experience in 

equipment’s. 

Umek, Zhang, Tomažič, & Kos (2017) conducted a study to assess the suitability of different 

sensors to be utilized in the golf sports equipment. Different sensors were attached in golf 

equipment to measure the strain, acceleration and angular speed of the person playing the golf 

club. However, attaching the sensors did not cause any change in the functionality of the 

equipment. Moreover, for communication a combination of both wireless and Bluetooth 

technology was utilized. However, the aim of smart golf equipment was to detect improper 

movements and provide real time feedback applications to enable golf players to improve their 
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motor skill learning. However, the researchers are also of the view that adding multiple sensors 

and adding processing capabilities can enhance the value of the smart golf equipment’s and 

perform complex tasks like golf swing analysis. 

Bin, Guiqing, Shaolin & Dong (2011) also built a building management system in which IoTs 

was being utilized in equipment’s to acquire the equipment’s operational parameters, 

environmental data and the inhabitant’s location information. The system has the capabilities 

to optimize energy use and fault diagnosis in equipment’s. Moreover, the researchers were of 

the view that system was scalable and with further development could provide a comprehensive 

building equipment and energy management system. Moreover, the researchers also mention 

the use of a presentation layer which allows the users to visualize the collected data in an 

intuitive manner. The presentation layer also allowed the users to control the equipment’s using 

web browser and derive raw or processed data from the databases. 

In context of equipment’s a wide scope is seen in providing equipment support and timely 

maintenance. According to Yu & Tie-Ning (2012) IoTs can provide great opportunity for 

equipment support and timely maintenance by helping to visualize the how the equipment is 

being used, stored and transported. This can enable the user to know if the equipment needs a 

part to be changed or serviced, where it is located and how long the equipment was in use. Xu, 

Chen, & Minami (2012) also proposed a fault prediction system for large equipment’s and 

concluded that IoTs application in equipment’s provides fault prediction at an early stage. It 

saves the maintenance fee and ensures safe operation of the equipment. It allows an application 

prospect in equipment maintenance due to its capability to improve utilization rate and 

efficiency. 

 

3. Methods 

 

 

This chapter will explain the authors’ selected research approach and why the research 

methods were chosen. 

 

 

3.1 Research philosophy and approach 

In consistency with the problem as well as the researched questions addressed above, the nature 

of the study is exploratory and aims to study a phenomenon which has not been significantly 
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studied in the context. The ontological and epistemological positions of subjectivism and 

interpretivism were taken. Subjectivism portrays the position which allows the researcher to 

gain different perceptions and considerations of a phenomenon by assuming that social actors 

are concerned with their existence (Saunders, Lewis & Thornhill, 2012). Moreover, 

interpretivist epistemology advocates the necessity for the researcher to understand differences 

between humans in their role as social actors (Saunders, Lewis & Thornhill, 2012).  

 In addition, interpretivism also allows qualitative research, case study designs and aims at 

theory generation as an outcome (Easterby-Smith, Thorpe & Jackson, 2015). Therefore, a 

qualitative single instrumental case study method was adopted for the study. A qualitative 

research approach was selected due the unmeasurable and subjective nature and social 

complexity of the phenomenon (Saunders, Lewis & Thornhill, 2012). Due to the back and forth 

engagement with the social world as an empirical source for theoretical ideas, and with the 

literature, the study utilizes an abductive approach (Schwartz-Shea & Yanow, 2013). Where, 

Dubois and Gadde (2002) also refer to this as an approach that allows systematic combining 

and requires the researchers to move between the empirical data and theory. 

 

3.2 Qualitative methods 

The research questions to be studied are exploratory in nature that seek to gain new insights 

and assess a novel phenomenon (Robson, 2002; Saunders, Lewis & Thornhill, 2012). Cooper 

and Schindler (2008) suggest that an exploratory study requires to undertake a qualitative 

approach enabling non-standardized research interviews. Moreover, a qualitative research is 

usually intertwined with interpretive philosophy which allows theory building and researching 

why and how questions (Saunders, Lewis & Thornhill, 2012). On the other hand, Saunders, 

Lewis & Thornhill (2012) also assert that quantitative methods are inadequate to gather data 

of exploratory nature due to the limitation imposed by standardised question and answer 

categories. Therefore, a qualitative research approach was considered most appropriate for 

studying the phenomenon and gaining in-depth understanding with rich contextual data.  

 

 

3.3 Case study 

The methodology selected by this research was single instrumental case study. Case studies are 

considered ideal for creating new knowledge by analysing real-life situations or a 

contemporary organizational phenomenon (Baxter and Jack, 2008; Easton, 2010; Yin, 2003).  
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The data gathered from case studies is typically qualitative in nature and provides richness and 

depth view of the topic which is not possible by any other research method (Yin, 2003).   

 Due to novelty of the phenomenon and negligible companies incorporating IoTs in 

equipment’s, a single case study was considered most appropriate for conducting the research. 

According to Saunders, Lewis & Thornhill (2012) a case study can be conducted during a 

specific time and is referred as cross-sectional or conducted over time which is longitudinal. 

However, due to the time constraints of conducting the research a cross-sectional case study 

was chosen. 

Although, case studies have been criticized due to the tendency of bias, lack of rigour and 

generalizability, however their usefulness is undeniable for conducting exploratory research 

(Zainal, 2007). Therefore, it can be stated that the method selected for the study is justified as 

the author intends to explore how IoTs can be utilized to improve customer value and 

experience. It is also clarified that the study is not performed with the belief that the results 

could be generalized with other industries. It is therefore suggested that, in order to gain more 

credible generalisations and improved understanding of the phenomenon, more extensive 

research involving multiple case studies should be conducted (Baxter and Jack, 2008). 

 

3.4 Case selection 

The case organization, Husqvarna Group was specifically chosen for their reputation of being 

an early adopter of new technologies and pioneering innovative products and systems like 

robotic lawn mowers and smart garden solutions. Husqvarna Group in one of the leading 

producers of forest, park and garden care and have a wide product range, product line and 

product portfolios (Husqvarna Group, 2019). Some of the products include chainsaws, 

trimmers, robotic lawn mowers, ride-on lawn mowers, construction and cutting tools. 

However, the study only aims to focus upon the equipment’s for tree, lawn, garden and forest 

care. The group also sells associated accessories and protective wear which is essential for their 

users to perform their work tasks (Husqvarna Group, 2019).  

 Despite the leading position the company faces competition from other market leaders and 

new entrants. However, the company is driven to improve the sales and after sale services to 

improve customer value and experience. Therefore, conducting a case study, for empirically 

investigating the contemporary phenomenon with a forward-thinking company that is utilizing 

IoTs, will bring pertinent results. 

 

3.5 Data collection 
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Primary and secondary are the two main methods for data collection. Primary data is generated 

from the original source like surveys, experiments, interviews, direct observation or focus 

groups (Saunders, Lewis & Thornhill, 2012).  Whereas, secondary data can be classified into 

three main subgroups of documentary data, survey-based data, and those compiled from 

multiple sources (Saunders, Lewis & Thornhill, 2012). According to Saunders, Lewis & 

Thornhill (2012), the three principal ways of conducting exploratory research are searching the 

literature, interviewing experts on the subject or conducting focus group interviews. However, 

the first two of them were utilized to make the research more robust and overcome limitations 

associated with using one source of data. Baxter and Jack (2008) are of the view that the 

convergence and integration of data from different sources promotes a greater understanding 

of the case. Therefore, both primary and secondary data collection methods were utilized and 

are explained below. 

 

3.5.1 Primary Data Collection:  

According to Saunders, Lewis & Thornhill (2012) interviews enable a purposeful discussion 

between two or more people and can be structured, semi-structured, unstructured or in-depth. 

However, keeping in mind the exploratory nature of this research and its various focus points 

the primary data in the research was collected by conducting in-depth semi-structured one to 

one interview’s in the case company. This enabled direct interaction with the participants. The 

aim was to gather empirical data about the topic and explore the answers for the research 

questions (Saunders, Lewis & Thornhill, 2012).  

In addition, semi structured interviews allowed probing and asking questions during the 

interviews to clarify the response of the interviewee. This led to extensive understanding of the 

participants explanations and meanings (Saunders, Lewis & Thornhill, 2012). Semi structured 

interviews also gave the flexibility to change the order of the questions according to the flow 

of the conversation. The audio of all the interviews was recorded and notes were also taken 

during the interview (Saunders, Lewis & Thornhill, 2012).   

Data collection with focus groups was not selected due to the associated disadvantages of 

prevalence of groupthink and the tendency to mislead the individuals in the group and the 

researcher. Therefore, it helped to avoid the dominance of the individuals who are stronger 

communicators (Denzin and Lincoln, 1998). In addition, observational research was not 

selected due to the time constraint of the project and the disadvantage of significant observer 

bias (Saunders, Lewis & Thornhill, 2012). Questionnaires were also not selected for data 

collection due to the exploratory nature of the study. 
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Any confidentiality and anonymity concerns were discussed prior to the interview via email 

and are discussed in more detail under ethics. The opening of the interview began with 

introducing the interviewer and the topic of research. This was followed by asking permission 

to turn on the audio recorder. During the interview all important aspects for conducting an 

interview were considered which included using appropriate language, listening, testing and 

summarising understanding and recording (Saunders, Lewis & Thornhill, 2012). 

 

 

No. Respondents Interview Type Duration 

 

Date 

1 S1 Face to face  40 mins  2019-03-20 

2 AP1 Phone 38 mins 2019-03-21 

3 PMR1 Face to face 36 mins 2019-03-25 

4 PD1 Phone 50 mins 2019-03-25 

5 A1 Face to face 38 mins 2019-03-25 

6 PMH Face to face 26 mins 2019-03-28 

7 S2 Face to face 41 mins 2019-03-28 

8 AP2 Face to face 32 mins 2019-03-28 

9 DSS1 Face to face 30 mins 2019-04-01 

10 PMR2 Face to face 50 mins 2019-04-01 

11 G1 Phone 25 mins 2019-04-08 

12 PMW1 Face to face 27 mins 2019-04-09 

 

Table 3.1 Summary of interviews 

 

Open ended interview questions were designed according to the literature review conducted 

and the research questions of the study. Purposive sampling was done to select the respondents 

and resulted in selection of respondents responsible for building applications, services, 

strategies, robotic lawn mowers, Gardena, wheeled and handheld tools. The name and the role 

of the respondents have been anonymised as respondents are often easily identifiable to insiders 

(Stake, 1995). The table 3.1 mentions the pseudonymized name, gender and duration of the 

interviews that were conducted.  
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3.5.2 Secondary data collection  

According to Saunders, Lewis & Thornhill (2012) gathering secondary data enables to 

construct a reliable frame of reference for the research and strengthen the case study research 

credibility. The authors also add that secondary data collection provides the researcher with 

comparative information for the research analysis. Therefore, secondary data was collected 

from various sources to gain thorough understanding of novel topic and prepare relevant 

interview questions. 

 

Internet of things and equipment’s Internet of things and capabilities 

 

Internet of things and services 

 

Internet of things and products 

Internet of things and Equipment 

manufacturers 

Internet of things and customer 

value/experience 

 

IoTs and enabling technologies 

 

Organizational strategy and value creation 

Sensors and equipment’s 

 

Internet of things architecture 

 

Customer value proposition and strategy 

 

Internet of things and customer engagement 

Internet of things and applications Internet of things issues 

 

Internet of things opportunities Internet of things challenges 

 

 

Table 3.2: Used search phrases 

 

The secondary data utilized for the study included books, peer reviewed articles, journals, 

consultancy reports, white papers and organizational documents. The Jonkoping University 

online library (Primo), online databases such as Scopus, ProQuest, Web of Science, Google 

Scholar, Emerald and Google search engine was utilized to build the frame of reference, 

whereas, organizational documents shared by the participants also helped to understand the 



29 
 

questions under research. A combination of search phrases was used to find relevant articles 

for the literature review.  Moreover, the reference lists of articles found by search engines were 

browsed to identify other relevant articles for the research. The phrases or key words used in 

the search process are listed in the table 3.2. 

 

3.6 Case analysis  

 The data collected by conducting the interviews was transcribed in Microsoft Word to be 

analysed. The analysis of the data was conducted by the categorical aggregation which is a 

method suggested by both Stake (1995) and Yin (2003) for analysing case studies. Where Yin 

(2003) uses the term pattern matching and Stake (1995) uses categorical aggregation for almost 

a similar process of analysis. 

As mentioned before, the interview questions were constructed in accordance to the literature 

review conducted (Yin, 2003), which were also aligned with the purpose of the study 

(Saunders, Lewis & Thornhill, 2012). Therefore, the categorical aggregation was considered 

the most suitable method for analysing the interview data, which enabled pattern construction 

and analysing the correspondence between predicted and observed patterns (Yin, 2003).  

The data collected was aggregated in the categories after reading the transcribed data and 

further analysed for identifying patterns and themes. Therefore, the strategy for analysing the 

data was categorical aggregation as the data was aggregated in certain categories based on 

specific characteristics, while being meaningful in relation to the data and to the other 

categories (Stake, 1995; Saunders, Lewis & Thornhill, 2012). No software was used for 

processing the gathered data but rather a manual approach was adopted. The transcripts from 

each of the respondents were analysed to derive conclusions and by the end of the process, 

plausible results were reached. 

 

3.7 Ensuring quality criteria’s 

The quality of the research is ensured by considering the credibility, transferability, 

dependability and confirmability criteria by Lincoln and Guba (1985). All aspects to improve 

the quality of the qualitative research were considered before, during and after conducting the 

research.  

According to Yin (2003) the credibility of case studies is enhanced by using multiple data 

sources. Therefore, the data was collected from books, peer reviewed articles, journals, 

consultancy reports, white papers and interviews. Moreover, triangulation of the data sources 
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was achieved by interviewing multiple respondents in the case organisation. This increased the 

confidence in the research by gaining multiple perspectives about the same phenomenon 

(Baxter & Jack, 2008), thereby, aiding transferability by gathering rich and thick description 

of the phenomenon.  The technique of respondent validation/member check was also utilized 

to improve the credibility of the research (Yin, 2003; Lincoln & Guba, 1985). Participant and 

subject error was also minimized by selecting convenient time and environment to ensure 

respondents alertness, therefore increasing reliability (Saunders, Lewis & Thornhill, 2012). 

The thesis also clearly describes the methodology adopted throughout the research to enable 

some level of replication (Seale, 1999). The data generated from interviews was transcribed in 

Microsoft word and used to conduct analysis and conclusions. The data was managed and 

analysed transparently which enabled data validation, reliability and maximized the quality of 

inquiry (Yin, 2003). According to Eriksson & Kovalainen (2008) the dependability of a 

research project can be enhanced by enabling the logical traceability of the steps undertaken in 

the research process. The dependability of the thesis was enhanced by utilizing established 

analytics techniques like categorical aggregation to identify defined or new patterns and themes 

(Stake,1995). The sampling technique was purposive which helped to derive useful insights 

from the respondents who were knowledgeable about the research topic and questions to be 

asked. This allowed to reveal insights that can be applied to other like cases. Therefore, it can 

be stated that the study conducted will be considered useful for equipment manufacturing 

industry and help fill the gap in academia about the topic, however, a very high generalizability 

cannot be claimed due to the in-depth nature of the study. 

 

3.8 Research ethics  

Before, during and after the research process the ethical aspect was taken into consideration to 

ensure transparency and participant privacy (Bell & Bryman, 2007). Anonymity and 

confidentiality concerns were discussed prior to the interview via email and phone call. All the 

participants were made aware about the participation rights and how the data will be used. 

Moreover, consent was given by the respondents to publish their gender and department 

whereas, it was decided that the names will be pseudonymized to make the participants feel 

more confident to answer the questions freely (Saunders, Lewis & Thornhill, 2012). The 

interviewees were also made aware that the interviews will be recorded, transcribed and 

included in the thesis which will be published. The interviewees were also assured that the 

transcribed material will be sent to them to be checked before incorporating it in the research. 

Thereby, ensuring transparency and that no false statement is stated on behalf of the respondent 
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(Bell & Bryman, 2007). Moreover, it also ensured that the dignity of the research participants 

was maintained (Bell & Bryman, 2007). 

 

4. Findings 

______________________________________________________________________ 

The findings from the analysis conducted by categorical aggregation on the interview 

transcripts are presented in this section. 

______________________________________________________________________ 

4.1 Case description 

Husqvarna Group is a global company and aims to achieve market leadership by 2020. It has 

presence in almost 100 countries with net sales amounted to SEK 39 billion in 2017 (Husqvarna 

Group, 2019). The Group has more than 13,000 employees in 40 countries and utilizes dealers 

and retailers to sell the products to the consumers and professionals (Husqvarna Group, 2019). 

Husqvarna Group is divided into three high performing divisions which are Husqvarna, 

Gardena and Construction. As mentioned earlier, the study will only focus on the Husqvarna 

and Gardena Division. Where the Husqvarna division offers products for forestry, tree care, 

landscaping and other commercial lawn and garden services, as well as for consumer segments 

including home and landowners. The products include handheld products like chainsaws, 

trimmers, blowers and lawn mowing equipment’s that include ride on and walk behind mowers. 

Although, all the products have strong market position, however the robotic lawn mowers are 

undisputedly the global market leaders. The Gardena Division offers the market leading 

innovation like the Gardena Smart System. It provides solutions for passionate gardeners which 

include garden tools, water management system, sprinklers, hoses, connectors, water pumps, 

robotic mowers, trimmers hedge cutters and shrub shears. Besides the equipment’s, the group 

also sells associated accessories and protective wear which is essential for their users to 

perform their work tasks. 

For creating simplicity for presenting the findings and analysis and the requirement of the topic, 

the product offerings are divided into autonomous and non-autonomous products. Where the 

autonomous products include the Gardena Smart System and robotic mowers and are high end 

products. Whereas, the non-autonomous products include all other products and can be divided 

into high, and low-priced equipment’s. Where the high-priced product includes wheeled non 
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autonomous products and low-priced products include handheld products. Husqvarna Group 

relies on multiple distribution channels like dealers, retailers and web. However, the after sales 

services which include the repair, maintenance, updates and change of spare parts are supported 

by the dealers. Both autonomous and non-autonomous equipment’s are also supported by 

mobile applications that help to connect to the user at different levels. For the autonomous 

products like robotic mowers and Gardena Smart System the mobile applications 

(Automower® Connect app & Gardena Smart System app) enables the user to control, 

configure and ensure security to the mower. Whereas, the Husqvarna Connect app allows the 

user to view basic statistics and digital guides for most of the offered products. Besides this, 

Husqvarna Fleet Services is another application that allows to keep track and manage fleet of 

equipment’s. 

 

4.2 Architectural layers and their utilization 

 

4.2.1 Perception layer ETs and their utilization 

The company is utilizing a wide range of sensors and actuators depending upon the equipment, 

what actions it must perform and the value it must create. The robotic mowers are embedded 

with multitude of sensors and actuators which include temperature, collision, Global 

Positioning System (GPS), Global Navigation Satellite System (GNSS). Some sensors are also 

placed on the cutting motor to estimate the growth of the grass from last cutting. The robotic 

mowers also include sensors that protect the equipment from being lost or stolen along with 

some lift sensors in the equipment that ensures safety of the person lifting the mower when it’s 

in use. 

There’s safety sensors, so if you lift the product for example the cutting disk have to 

stop with two seconds then you have magnets that change position and with the hall 

sensor you detect this …Then we also detect collision by the wheel motor current so if 

there is extra load to try to go forward you notice okay there is a peak in the current 

that you are going forward and blocked somewhere (PMR2) 

The mower is equipped with GNSS/GPS sensors for tracking in case of theft, and also 

for navigation. Then there are lift and collision sensors to make the mower safe e.g. if 

the mower is lifted the cutting motor shall stop, and safe means also that it should stay 

inside the defined working area (PMR1) 



33 
 

The mower senses the current that is needed for the cutting motor to turn the cutting 

disc. Based upon that the mower determines how grass has been is growing. The more 

energy is needed the higher the grass has grown since last time (PMR1) 

In the Gardena Smart System, value is added for the customer by adding supporting products 

to the robotic mower. The Gardena Smart System enables the user to control the whole garden 

from a different location using multitude of sensors and actuators. It includes sensors that sense 

that moisture, temperature and humidity levels of the soil using a single device that is placed 

in the soil. When the moisture levels are high the irrigation schedule triggering the actuators to 

water the soil using the irrigation system are skipped.  

It senses moisture, temperature and humidity and it communicates using radio waves 

… It is actually one sensory device, you put it in the ground and then you can sense it 

(PD1) 

The system is based on the use of smart sensors and water control (G1) 

When the moisture levels are high the irrigation schedule triggering the actuators to 

water the soil using the irrigation system are skipped (G1) 

The smaller petrol-based equipment’s like chainsaws use the AutoTune™, which is a feature 

that comprises of sensors and actuators that ensures optimal engine performance by 

automatically adjusting the carburettor based on current conditions. Besides this, the safety of 

the user of the chainsaw is ensured by embedding it with a mechanical brake which is engaged 

by inertia and stops the engine if a sudden jerk is experienced by the user. 

When discussing IoTs, solutions or products are always embedded with sensors. However, the 

company has utilized sensors in a new way. Where the sensors are mounted or attached on top 

of the equipment to sense the engine runtime. Based on this engine runtime the retrofit sensor 

along with the Husqvarna Fleet Services app creates great value for the user by allowing them 

to track and manage the equipment’s in fleets along with their service and maintenance 

schedules.  Although the retrofit sensor is prone to wear and tear, but it provides the ability to 

the customer to add those equipment’s to the fleet which are not connected. 

… the other thing that we have is a retrofit sensor. That you built on the product and 

some sensors in it like accelerometer and other things that’s part of our fleet offer. 

That’s also like IoTs (S2) 
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External retrofit sensor it is more exposed to wear and tear. Having it in machine is off 

course the best thing then again with that we should need to have both, internal things 

but if you have other brands then you should be able to retrofit (S2) 

 

Figure 4.1: Utilization of IoTs architecture for enhancing customer value by an 

Equipment Manufacturer 

 

4.2.2 Transport layer ETs and their utilization 

The organization is utilizing different technologies in the transport layer depending upon the 

amount of data the equipment needs to communicate, the distance over which the data needs 

to be transferred and the value that needs to be derived from its use. The most basic one is 

Bluetooth which is short range communication protocol and uses the users mobile as a gateway 

for connectivity. Currently, Bluetooth is used in most of the equipment’s for connectivity 

however, 3g 4g is considered the most premium communicative technology to be offered as it 

provides connectivity with the equipment over huge distances and is used in most of the robotic 

mowers. 

… and they are either connected though Bluetooth or cellular. So, with the cellular you 

can say that it is a true IoT product (G1) 
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We also have a lot of other products with built in connectivity with Bluetooth. Some 

walk behind mowers, some tractors have some built in connectivity. So, they rely on a 

gateway that generally relies on the phone (PD1) 

… and for short range. We have Bluetooth and other protocol but for long range we 

are using 3g 4g to connect to the back end (PD1) 

The most premium is 3g 4g and then second premium is Bluetooth connectivity and 

before the Bluetooth connectivity there was not connectivity (PMR2) 

The Gardena Smart System uses a radio protocol to send and receive information about the 

equipment. The radio protocol provides a cheaper solution than cellular connectivity and allows 

each of the supporting equipment’s to communicate with each other without embedding each 

of them with expensive cellular chips. In addition, radio protocol like cellular connectivity 

provide the capability to communicate through longer distances but require a gateway to 

communicate with the cloud.  

For Gardena Smart System we use radio communication which is 868-Megahertz radio 

communication and then you need a gateway connected to home Wi-Fi (G1) 

It (radio communication) has advantages over Bluetooth. You have a larger range; 

power consumption is good (PD1) 

Radio waves have a longer range, so the gateway is typical indoors and the sensors are 

outdoor and several hundred metres away. So, the range of Bluetooth was not good 

enough for that (G1) 

Gardena Smart System has a lot of products. We have sensors, we have water 

computers all of them would need a sim card … and I think it’s a matter of price. So, 

with 5g coming up, prices will drop, and coverage will increase. Who knows what the 

future really brings? But that could also be an option (G1) 

Using cellular connection for communication is costly for the user, so the company provides 

robotic mowers with Bluetooth which is a cheaper communication technology. However, using 

cellular provides the added benefit of theft tracking.  

We also enable Bluetooth connectivity even if you don’t have gsm or 3g … but when 

you use it with Bluetooth you can use Automower® connect at home, which is a basic 

functionality, but we have all setting possibility without theft tracking (PMR2) 
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Beside the different requirement from the customer, the utilization of communication 

technology also changes with the country the robotic mower is sold in. 

… keeping in mind the country and the requirement of product. It will take time to 

integrate when a single communicative technology prevails (PD1) 

And direct demand for a Wi-Fi solution is stronger in north America ... there is higher 

wish for higher connectivity (PMR2) 

In addition, the communicative technologies can be embedded or mounted on the top of the 

equipment along with some sensors. 

It is currently using Fleet Machine Sensor – an externally mounted Bluetooth puck that 

communicates with the backend via a smartphone with a gateway app installed (AP1) 

Personal protective equipment’s (PPE) are also embedded with the communicative 

technologies to improve the customer experience and ease the pain points in performing the 

jobs that are to be done. 

The hearing protection with Bluetooth make it possible to take or make phone calls 

during work and do not risk to miss any information (A1) 

Bluetooth is on hearing protection and you have buttons on the side so that when your 

get phone call you can push button on hearing protection, and you can talk so you don’t 

need to bring phone from your pocket, and you can speak directly, the earmuffs are 

connected to your phone via Bluetooth. (A1) 

Besides the accessories and protective wear one of the respondents also sees potential in 

embedding the equipment’s with NFC tags. These tags have the possibility of replacing the QR 

codes which are not as durable as NFC and can be easily scratched. Besides this, NFC tags are 

readable from the mobile phones, which allows the user to extract the model and serial number 

by using a mobile phone. 

Communicative technologies can also be utilized for after sales services like updating the 

firmware and notifying about errors or parts to be changed. The Gardena Smart System is the 

only solution in the company that provides a truly connected communication layer which 

enables such after sales services. Whereas, the rest of the products use a cable for connectivity 

with the service tool. 
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… because for our product you can update firmware and you can roll out new features 

to existing products and I think that’s a great value if you buy any other product its 

cumbersome (G1) 

 

4.2.3 Processing layer ETs and their utilization 

In the company the data is generated from multiple sources like sensors in equipment’s, 

applications and service tools. However, only the data collected from equipment’s and 

application is stored in the data lake. Currently, the data collected from the service tools used 

by the dealers is not gathered by the company. Most of the respondents are of the view that 

analysing data for all the sources would bring great insights. 

We are working on it. We have data lake in place we certainly have pipelines to different 

applications and solutions. So, that we could get together all the data in the lake and 

derive good insights. There is a team that works on it (S2) 

Since 5 or 4 years ago, mower data (connected mowers) has been stored in a data lake.  

This lake is valuable asset, and when I start fishing, I will probably find Interesting 

things (PMR1) 

its gathered at every workshop but we don’t gather it and bring it together and have a 

tool to look at it. It’s something that we aim to improve now (DSS1) 

Even though huge amount of data is gathered from the multiple sources, the data cannot be 

considered to fit the definition of big data. This is due to the type and processing speed of data 

collected. However, in app analytics is performed on the data gathered from the apps and fed 

into the business intelligence software to perform further analysis. 

For analytics we are using Firebase (in-app-analytics), and of course the backoffice 

tools for AppStore and GooglePlay (downloads statistics). We have implemented 

custom events to track specific actions taken by users in the app. We can build reports 

around them in Firebase. We also send the data collected by Firebase to Power BI 

(Business intelligence) to do more specific analytics on request, which isn’t possible in 

Firebase (AP2) 

We are not there even with Gardena Smart System or Automower®. As I say we do 

traditional analytics, or we do data processing on increasingly large volumes of data 
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but that is not big data analytics. If you look into definition, 3 Vs volume variety 

velocity, Husqvarna has only volume (AP1) 

Almost all the respondents were of the view that the data analytics can bring great value for 

the company and uncover great insights. However, all the respondents agreed that 

improvements need to be made to drive insights from the data. 

… but we could also work with predictive analytics out of looking at patterns and 

behaviours (S1) 

For real time analytics there might be some latency but I don’t think we do that right 

now but we aim for it and kind of have the capabilities to do that so that would be really 

nice (S2) 

 

4.2.4 Application layer ETs and their utilization 

The company utilizes technologies, platforms and protocols to enable the presentation and use 

of applications. The company also supports the development of applications via a digital 

service platform. 

We use java for developing the app. Then we also use MQTT protocol to communicate 

with our backend and use Amazons IoT platform (AP2) 

We own and kind of steer the development of a platform called the DSP that is the 

Digital Service Platform which is micro service architecture with specific features and 

functions which our digital service can use in order to develop new apps and features 

and offers in faster way (S2) 

The company offers different applications for different customers. Currently, the Husqvarna 

Connect app provides digital operators manuals, equipment related information and ‘how to’ 

videos for some of the equipment’s offered under the Husqvarna Division. The Husqvarna 

Connect app presents the information about the equipment’s and allows it to connect via 

Bluetooth or cellular connectivity. Currently, the app allows the user to remember the model 

number, view the digital operator’s manual and how-to videos. The use of application enables 

the user to be free from the hassle of remembering the model number or saving the manual. 

For equipment with embedded or mounted Bluetooth device allows to view the fuel or battery 
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time. Based on the usage time of the equipment the application also notifies the user about, 

when a part needs to be changed or serviced. 

In the application you get a digital operators manual … and you can also get how to 

videos on common tasks. You can also get some technical information that you may 

need. You also have the unique identity of the product in the app … and you will get a 

recommendation of the things you need…together with the product so when you need 

to do the service. It will tell you exactly what belts, filters and blades, oils what you 

need to buy (AP2) 

For example, for a combustion engine rider you can see how much fuel is left and for 

a battery rider you see how much battery is left (AP2) 

Due to difference in the functionalities, level of connectivity and the control offered by the 

robotic lawn mowers and Gardena Smart System, different apps are used. These are 

Automower® Connect app and Gardena Smart System app. Automower® Connect app allows 

the user to control Automower® from anywhere in the world using cellular connection. It 

allows the user to start, stop and schedule the mowing of the lawn. It also enables the user to 

adjust the cutting height and receive push notifications if the mower has stopped or a 

notification alarm in case of theft. 

We have communication subscriptions for the mowers with GSM and SMS services to 

connect the mower to the smart phone app: AMC – Automower® Connect Service.  The 

AMC service enables owner of a mower to monitor and control the mower from a 

remote location (PMR1) 

Besides providing the monitoring and control functionalities the app for the Gardena Smart 

System improves user experience and value by using a wizard that recommends the irrigation 

schedule for the user by asking pre-set questions about the kind of soil and plants. 

Having the app is absolutely more powerful when it comes to customer experience. For 

example, we have wizard in app we ask step by step what kind of soil you have? What 

kind of plants you are going to water? What kind of irrigation system you have? By 

answering the questions, we can recommend the irrigation schedule. Which is very nice 

user experience that you can’t offer on a physical device (G1) 

The Husqvarna Fleet Services also offers another application that allows the fleet managers to 

view and manage their fleet via mobile and desktop application. The Husqvarna Fleet Services 
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app presents a user-friendly dashboard that enables the user to know the inventory and whether 

it is in operation or not. The app also notifies about when a part needs to be replaced or serviced 

based upon the engine runtime. 

It tells about where your machines are, how much they have been used and when they 

need to be serviced or replaced. The user can see this info by computer, tablet or 

smartphone (AP1) 

Currently, the applications do not provide the facility to buy equipment’s or parts via the mobile 

application. However, the company aims to commence that in the future. 

… and in the future, we will also have ecommerce so that the customer can buy directly 

in the app (AP2) 

The Husqvarna Battery Box app provides a rental or pay-per-use equipment solution to users 

who only need to use the equipment’s occasionally. The Husqvarna Battery Box is the world’s 

first online tool shed where the company utilizes the sharing economy principle and 

revolutionizes the traditional approach to consumption, thereby providing a more sustainable 

and environment friendly solution. The app allows booking, making payment via a connected 

payment system and collecting the equipment from the installed click, pay and collect solution. 

… built an app and connected that with payments and locks and its actually an IoTs 

solution … book it and pay it by the app (S2) 

 

4.3 Customer value and experience 

When describing the value created by IoTs the respondents distinguished between autonomous 

and non-autonomous equipment’s. Where the autonomous products include the Gardena Smart 

System and robotic mowers and are high end products and the non-autonomous products 

include wheeled and handheld products.  The autonomous equipment’s presented a clear value 

for the customer due to the ability to be controlled without the presence of the user. Whereas, 

the respondents also were of the view that non-autonomous equipment’s can create a desirable 

value for the customer if the equipment are high priced and used consistently for longer periods 

of time by professionals. 

IoTs plays its role especially on some type of products that are more autonomous like 

a robot like you want to have the information up because you are not at the machine 
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all time, that is important area. The other one is there are equipment’s that are more 

critical at what they are working with and maybe not, that’s not the same thing. If you 

have a chainsaw at home using four times a year it doesn’t really matter. You are not 

so critical as the ones using them professionally every day. (DSS1) 

Another respondent explained, 

… because when you use robotic mowers, as they are autonomous, and they do their 

thing …. you wish to know that it is alright when you are not at home and are at vacation 

... but the non-autonomous products they only do something when you work with them 

(AP2) 

The connectivity in the autonomous equipment’s allows the user to control equipment’s by 

starting, pausing and parking the equipment. Besides control it allows the user to monitor and 

receive notifications about the equipment. For example, in case if the equipment stops or moves 

out of the installation area, the user would be notified in the app so that the user could take 

relevant actions. 

Owner of mowers considered it valuable to be able to monitor, track and control from 

a distance (PMR1) 

If by some reason it stopped, you get push notification and ask your neighbour to help 

in that situation. Notification is the most important that’s the real customer value that 

we are selling. (PMR2) 

For autonomous mowers, protection from theft was considered an initial customer value added 

to the equipment by embedded sensors like GPS (Global positioning system). Some of the 

respondents said,  

Consumers were concerned about theft, so Husqvarna designed a technical solution, 

including cellular communication and GPS, to track the mower position in case of theft 

… it was only later that we saw benefits in it to also provide status and control 

functionalities (PMR1) 

Theft is also important thing, but we see it more of a perceived value ... our products 

are quite protected because they are unable to be used without a pin code and then if it 

gets stolen you see where it is … (PMR2) 

there is a theft alarm and also mower lift can set of the alarm ... (PMR1) 
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Besides the information sharing and notifications the Gardena Smart System allows the user to 

optimally utilize the system and provides the added value by personalization. 

It senses moisture, temperature and humidity and it communicates using radio waves 

… It is actually one sensory device, you put it in the ground and then you can sense it 

(PD1) 

… and in this case the customer value is that it can do smart things like you can start 

watering when the sensor senses that moisture is low (PD1) 

Having the app is absolutely more powerful when it comes to customer experience. For 

example, we have wizard in app we ask step by step what kind of soil you have? What 

kind of plants you are going to water? What kind of irrigation system you have? By 

answering the questions, we can recommend the irrigation schedule. Which is very nice 

user experience that you can’t offer on a physical device (G1) 

The company is also focussing on the demands of its niched customers. It has lately launched 

IFTTT (if This Then That) and an Application programming interface (API) for the developers. 

Where the IFTTT is an application that allows to create chains of simple conditional statements 

that trigger upon changing. The API provides developers with a programmatic access which 

allows them to do more with the product or service being offered and lead to increase in value 

of the product for the user. 

We opened up for IFTTT, you are able to self-set Automower® function … you set the 

program itself, so if something happens you tell the system that this should also happen. 

It’s a mid-range interface, of course this is used by people with some tech knowledge 

(PMR2) 

IFTTT which is one of the smart home application platforms. IFTTT is like connection 

box, allowing you to connect various devices. For example, if you have connected 

lamps, you can create rules, like if I turn on the lamp then the mower should park, or if 

I leave the house then the mower shall start cutting. (PMR1) 

Really high-tech experienced people they want this function and it’s hard to keep up to 

date with these customer needs from our organizations. We also open up the API 

functionality with the product now…we have a back page for end user to see basic 

functionality. We haven’t opened the complete software … so we are creating this 
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opportunity for the rest of the world to create those function that there is a wish, for 

small customer group that could have those functions that they are asking for (PMR2) 

Lately the company have added to the customer value by integrating the robotic mowers to the 

voice activated systems like Google Home and Amazons Alexa and being a part of smart home 

solutions. For now, the integration provides basic functionalities to start and stop the mower. 

However, the company is optimistic to add more to what could be done with the voice 

commands.  

It was understood that only communicating through smart phone to the mower was not 

enough.  A lot of people would like to use existing voice interface to control the mower. 

Therefore, we open up an interface to Alexa and Google Home. Through Alexa and 

Google Home you can start communicating with your device using voice. The set of 

available commands are limited, you can start it, stop it and ask about status.  But only 

those few things create a lot of customer value (PMR1) 

The interaction could be in many ways…we have integrated to Alexa and Google Home 

so that you could talk to the products. Perhaps it could be nice to get feedback from 

that channel (S2) 

Since last year we extend the functionality … to use voice command Google Home and 

Alexa, this is customer need or help. Instead of using smart phone you with voice 

command inside of house to tell Automower® to stop to park. If you are using this, we 

open up for IFTTT. You are able to self-set Automower® function in the Smart Home 

Systems (PMR2) 

Besides integration with the tech giants, the company has also come with innovative solutions 

like the Husqvarna Battery Box to contribute to the sharing economy principles and provide 

more sustainable solutions. The Husqvarna Battery Box was started as a pilot project in 

Stockholm two years ago and required the use of embedded equipment’s, a mobile application 

and connected payment service. The Husqvarna Battery Box provides a cheaper and convenient 

solution and has received great appreciation from its users. 

It’s a tool sharing concept and so we have this container with a lot of lockers with 

digital locks and inside there are handheld battery tools so if you need a chainsaw leaf 

blowers or trimmer you can rent it for the weekend or certain amount of time. You don’t 

have to buy or store it at home. Many of these things are from a consumer perspective 
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you don’t use them every day, more like once or twice a year. It’s a good thing renting 

that when you need it and for us sustainability is also important. We want to be big 

player in the market but don’t over produce stuff … now we will scale it further that’s 

one example (S2) 

Another application for landscaping companies or companies that work with equipment’s in 

fleets has been launched that allows the users to keep track of the machines by attaching a 

sensor on the equipment. The solution even allows tracking of non-Husqvarna equipment’s and 

allows the user to know how much the equipment has been used by sensing the engine runtime. 

Based upon the usage time, the Husqvarna Fleet Services app notifies when it’s time for the 

equipment to be serviced or when a part needs to be replaced. It also allows the user to plan 

how equipment’s can be utilized optimally. 

In Husqvarna Fleet Services, we try to first help them (professional customers) to solve 

core problems in operation. One is to have an overview of the equipment that they have 

in a simple list. Surprisingly, not all the professional customers know how much 

equipment they have. Secondly, to know where it is. Moreover, we give them data on 

how much the equipment is used and help to make better decisions when it comes to 

repairs… (as well as) give some insight on productivity of their operations. They can 

see how much their teams are working certain time of the day and then they can use 

that as an indicator that can guide them to improve their ways of working and take that 

number up, optimize the size of their fleet and … help them have a better way of working 

with maintenance and repair (AP1) 

Timely and satisfying after sales services from the dealers can create differentiated value for 

the customer for the Equipment manufacturers. Dealers not only provide the spares parts and 

accessories but also provide maintenance and repair. Moreover, dealers also provide firmware 

updates services. The accurate detection of the part to be repaired or replaced require the 

internal components to be able to communicate with the service tool. This could be done both 

wirelessly and with a cable. Although a true IoT enabled equipment should allow wireless 

communication, detection of errors and firmware updates but in the case company it is mainly 

done with the cable.  Moreover, a wide range of equipment’s are not embedded with sensors 

to communicate the issues even with a cable.   However, some of the connected equipment’s 

like robotic mowers allows accurate fault detection with the used of cable by the service 
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providers. Only Gardena Smart System allows over the air firmware updates which creates 

eminent value for the customer. One of the respondents explains, 

It’s quite different in different product because some products are quite basic. So, they 

more or less update firmware but then they are some that give some failure codes on 

the electronic itself. The next step is that you can actually do some testing like checking 

the LEDS, the HMI, the switch and then you have some self-diagnostic to test the engine 

and read out value from the engine. So, they have the whole spectrum here and it 

depends I would say a bit on how far the different product and categories on the journey 

to implement this (DSS1) 

You can make step by step evaluation of each and every function of the product which 

is quite a lot … you can update software of the product … Today we are using all 

communication with cable to the product so it’s not wireless communication in the 

situation but of course that’s what we are aiming in the future to combine the IoTs 

support for the end user and communication with the service tool for the dealer (PMR2) 

We (Gardena Smart System) have the opportunity to roll out new functionality over the 

air. That is updating firmware and I think that is great customer value we have (G1) 

 

4.4 Opportunities in creating customer value with IoTs   

The respondents were of the view that IoTs has the capability to create an improved and 

differentiated customer value. Knowing the customer better will enable the company to devise 

new ways to serve the customers, distribute the products and engage the customers to create 

long term relationship. Moreover, it will also enable to improve the diagnostic capabilities of 

the service tools and provide over the air firmware updates. 

At product level it is hard to differentiate. So, that is where IoT provides an opportunity 

to build (additional) services and improve user experience (AP1) 

… but also start to add other type of services like customer engagement, E-commerce 

and information messages (PMR1) 

We could also off course help the user in improving the experience in the use of product 

(S2) 
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We could step in to more of your internal operations as a customer, helping to make it 

more efficient when the base of your business is the usage of our products (S2) 

We could gather collected data, analyse it and present for the customer in many ways. 

It could be the pre job perspective, planning the job, then you have during the job and 

then it’s after the job … and also to be able to automate the administrative work. (S1) 

Hopefully it could also open up for other business models and distribution ways … We 

could offer another approach to it and in terms of financing we could reduce risk of 

financing product to customer if we know how they used them (S2) 

The equipment’s that are not embedded with sensors do not allow accurate error detection using 

service tool by the dealers and leads to the changing parts unnecessarily. This places burden of 

avoidable costs on the customer.  Collecting and analysing data generated from the service 

tools can enable the dealers to accurately identify the problem with the equipment, hence, 

creating transparency in the process.  This will also assist in improving specifications for new 

product development. 

Parts can be changed unnecessarily. There can also be problem with product change 

and then wrong data sent back to R&D and because you think there is problem with 

that component because it has changed a lot but maybe there are no problem with that 

component but with another component (DSS1) 

Connected products allows the company to analyse and communicate, if it is the right product 

to do the job and if it is used in the proper manner. Moreover, they can notify if the product is 

about to break or if the product is being used in a safe way. 

If you have had a small product that you are running very hard, we could detect that 

and propose a bigger one with more capacity that would suit you better? (S1) 

Also, when you use it in terms of safety and operational efficiency, we could perhaps 

guide you more if its connected (PMH) 

If we could tell the customer that now the bearing is about to break. Please contact the 

dealers. The dealer could perhaps get the message that I need to get bearings as it is 

about to break, and that person will contact me. We will be prepared when customers 

come to dealer. He can change it with in not time (PMH) 
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Some of the customers are rental customer and they may want to know if machine is 

used in the wrong way or dropped (AP1) 

Data analytics is an opportunity that the company hasn’t tapped into and sees huge potential in 

it in the future. The respondents are of the view that analytics can provide accurate customer 

insights that could be utilized by the research and development and new product development 

departments. 

One of the opportunities out there, is to collect the data (already captured by the built-

in sensors), report it back (to data lake) and try to build features on that (AP1) 

We have data lake in place we certainly have pipelines to different applications and 

solutions so that we could get together all the data in the lake and drive good insights 

(S2) 

A new product that is not functioning a 100 percent we might be able to fix faster, 

through acting upon analysed data from connected products, than if we wait until we 

get the response from the customers. Using sensor data to improve products and to 

actually change the product we could not do without data analytics. We could also gain 

knowledge on how the operators actually work with our products and act upon that. 

(S1) 

We could also work with predictive analytics out of it. We could look for patterns or 

behaviours out of it. For real time analytics there might be some latency, but I don’t 

think we do that right now, but we aim for it and kind of have the capabilities to do 

that. (S2) 

but if we get more data from products, we can make it more attractive (PMH) 

and this makes the mower more intelligent. It’s not only cutting lawn but also taking 

care of lawn. It knows how to handle the lawn (PMR1) 

The utilization of IoTs in the company lead to development of entirely new business models 

and cater to the unmet needs of the customers. This creates the possibilities of generating new 

revenue streams for the company. In addition, the utilization of IoTs has opened new 

opportunities for the company to collaborate with companies like Google and Amazon and tap 

to gain benefit from combined expertise and capabilities. In other words, collaboration provides 

companies the opportunity to complement and share useful information with each other to gain 
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competitive advantage. In addition to collaborating with companies, the utilization of IoTs has 

led the company to open an API and co-create value with its customers. Apart from this, 

respondents also see an opportunity in the utilization of data gathered from other services to 

deliver more value to the customer. 

We are working with innovating existing business models and support them and new 

business models (S2) 

We have integrated to Alexa and Google Home, so that you could talk to the products. 

Perhaps it could be nice to get feedback from that channel (S2) 

Really high-tech experienced people they want this function and it’s hard to keep up to 

date with these customer needs from our organizations. We also open up the API 

functionality with the product now…we have a back page for end user to see basic 

functionality. We haven’t opened the complete software … so we are creating this 

Opportunity for the rest of the world to create those function that there is a wish, for 

small customer group that could have those functions that they are asking for (PMR2) 

Adding more smart solutions by combining data from sensors that we have already and 

may be adding more sensors on robotics mower, thereby connecting data at the same 

time using external data like weather and satellites (PD1) 

 

4.5 Challenges in creating customer value with IoTs 

Almost all the respondents agreed that IoTs and its enabling technologies (ETs) can provide 

endless possibilities. The respondents were of the view that equipment’s could be embedded 

with limitless sensors, but the challenge is to create a balance between the cost incurred and 

the value created for the customer. For most of the equipment’s the price is extremely 

competitive and the customers are price sensitive. It was also noticed that the increase in cost 

was a major challenge for smaller, low-priced handheld equipment’s. Besides price 

sensitiveness, the respondents responsible for low priced handheld equipment’s were of the 

view that the users of products are conservative and used to of handling and adjusting 

equipment’s manually. On the other hand, price is not a major concern for the more expensive 

autonomous products like robotic mowers as their target customers are not highly sensitive to 

price.   
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It’s no real end for the possibilities of IoTs for a robotic mower (PMR2) 

There’s a lot of struggle in the industry over all to create this what is the actual 

customer value. What is customer ready to pay for if everything is connected … and 

there is so much information. What is the real customer need? (PMR1) 

I mean in a cheap product we don’t have the possibility to add the sensors and 

information into them. If you take the demolishing robot from construction that quite 

expensive and it doesn’t really matter if you add one of more sensors. So, it depends on 

the type of product. Possibility and no possibility. (DSS1) 

Yes, for chainsaws because they are quite low cost but if you look for cost like 30 40 

thousand euro the sensor price is not critical to add (DSS1) 

Especially if you look at the forestry equipment who take down forest are a bit more 

conservative than the other users and they want a robust working machine that always 

works and if we have more sensors and electronics. It may be something that they don’t 

understand. Perhaps then there are other customers that appreciate it but there are 

both aspects of it (PMH) 

In addition, a respondent also mentioned the challenge to make petrol-based products 

connected, 

If we have a battery product then you have more of a supply power of course and you 

can charge it and so on. It’s difficult to connect it to the ignition, you can get power out 

of it but that would require more of a structural change and re certify components in 

the product. It’s more of a struggle it …  battery going strong but we have our main 

sales in petrol of course (S2) 

Another challenge identified by one of the respondents was facing new competition due to the 

shift from petrol to battery-based products. The challenge is not limited to competitors but 

extends to the lack of experience to work with battery products. The respondent said,  

We will meet new competition with more experience with battery. We have been doing 

petrol engines for 100 of years. We are experienced in that, but we are new into electric 

products. So that’s a challenge (S2) 

It is critical for the success of the organization to support the dealers in providing appropriate 

aftersales services. The respondents are of the view that having mobile commerce in place will 
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allow timely delivery of spare parts to the customer or a timely notification to the supplier 

about the required spare part. This will help to reduce the time wasted of the consumer and 

improve customer value.  

… to find them on internet to deliver home that kind of functions but they are not able 

to shop inside the AMC app and that’s some of the functions that we don’t have today 

(PMR2) 

You could actually make sure that you have the right spare parts in place also, when 

it’s time to fix it. Otherwise they would have to first make analysis and then order parts 

and then fix it (AP2) 

Data security was not considered a major challenge by any of the respondents. However, one 

of the respondents shows slight concern for GDPR compliance when utilizing the data for 

analytics in the future. 

We are doing good at security topics. We didn’t have any major challenge (G1) 

Analytics That’s something that we need to look into. A field very interesting and we 

have to be careful with the GDPR as we can’t use all the information and see what is 

legally okay to go (G1) 

Some of the respondents also identified a challenge to allocate resources in an appropriate and 

timely manner.  

You need to have the financing to be driven by somebody else. You need to develop 

these types of parts to also to support that because you can’t do that in every project 

(DSS1) 

We don’t get the resources to everything right now but step by step we see more benefit 

but then there are some functions that we wish to have for a long long time ago (PMR2) 

One of the respondents also indicated a challenge to decide the optimal way to charge the 

customer when selling connected products. 

Its been a lot of discussion about that. If it is a good way to charge the customer or 

there are other more convenient solutions (PMR1) 

The respondents were of the view that gathering and analysing data from the service tools and 

applications will allow to tap into new opportunities in the future and bring additional value 
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for the company and the customer. However, this is something that the company aims to 

improve in the future and considers it both an opportunity and a challenge. 

We have the data, but we are not using it but sometimes we are lacking the data. Its 

gathered at every workshop but we don’t gather it and bring it together and have a tool 

to look at it. It’s something that we aim to improve now but the second part is also off 

course to maybe have to change something in the product too (DSS1) 

We store quite a lot of data … but we don’t do big data analytics or anything to do with 

machine learning or predictive analysis. We are not yet there (AP1) 

We can leverage more by asking the right questions from the data lake (AP2) 

The respondents were of the view that fast paced development of the enabling technologies 

(ETs) of IoTs creates uncertainty about whether a technology used today will be the best choice 

in the future. Besides the fast-paced development, the integration of such technologies also 

poses a challenge to the company.  

Its problematic to connect because there are different technologies that are rolled out. 

Different countries. It will take years to integrate (PD1) 

So, with 5g coming up, prices will drop, and coverage will increase. Who knows what 

the future really brings? But that could also be an option (G1) 

Due to the rapid improvement in IoTs enabling technologies makes it challenging to modernize 

the equipment’s at the same pace. Long lead times and traditional ways of working also create 

a challenge to act accordingly. Respondents also consider it a challenge to continuously 

improve the processes for functioning of the teams or departments in the fast paced, 

continuously changing digital world and realize the need to proactively respond to any user 

inconveniences. Besides this, collaboration with other companies and customer was considered 

both a challenge and an opportunity by the respondents. 

Its problematic to connect because there are different technologies that are rolled out, 

different countries it will take years to integrate (PD1) 

When it comes to digital solutions your never done because it’s always changing, that’s 

one part of challenge and the reason for us to maintain those kinds of systems because 

we are selling more and more products … but when it comes to digital solutions in one 

hour the customers are quite upset and want it to be fixed (PMR2) 
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It’s always like I mean they need to be reliable. They have to be 100 percent (A1) 

We also deal with the challenge to continuously improve and standardize the methods 

(DSS1) 

We see opportunities to collaborate with other companies (S1) 

 

5. Analysis 

_____________________________________________________________________ 

This section presents the comparison on how the results of this study conflicts with or 

agrees with the literature is presented. The section is divided into three parts:  

Utilization of IoTs, Value creation and enhancement from IoTs, the opportunities and 

challenges in the utilization of IoTs 

_____________________________________________________________________ 

5.1 Utilization of IoTs 

According to the analysis conducted it was found that the perception, transport, processing and 

application layers of the architecture of IoTs discussed by Sethi & Sarangi (2017) were present 

in the IoTs architecture utilized by the company to enhance customer value and experience. 

The empirical findings also clarify that the enabling technologies (ETs) utlized at each layer of 

the architecture of IoTs provide a source of value creation, which is also asserted by Yoo, 

Henfridsson & Lyytinen (2010) in their findings.  

It has also been noticed that different departments of the case organization utilize and adopt 

IoTs at different levels. The utilization varies significantly when comparing autonomous to 

non-autonomous equipment’s.  The autonomous products provide a higher level of 

connectivity when compared with non-autonomous products. It is important to note that in the 

case company IoT enabled equipment’s allows to control, monitor, optimally utilize the 

equipment’s along with providing autonomous working functionalities (Porter & Heppelmann, 

2014) with a partial use of processing layer. On the other hand, the non-autonomous products 

include wheeled and handheld products. Where the non-autonomous products only provide 

basic monitoring functionalities, explained by Porter & Heppelmann (2014). The empirical 

findings also suggest that the wheeled products are easier to embed with sensors, actuators and 
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communication technologies due to the high price as compared to low-priced handheld 

products. 

It is noticed that non-autonomous petrol driven equipment’s are comparatively difficult to 

embed with sensors/ actuators than autonomous equipment’s. The reason can be attributed to 

the requirement of re certification of mechanical equipment’s and conservative end user 

mindset. This can be reflected in the statements from different respondents, “Husqvarna Group 

has been working with it for 300 years example is chain saw. Historically it was purely 

mechanical product and later company started to add more electronics into it. (AP1)” Another 

respondent added, “It’s difficult you can connect it to the ignition. You can get power out of it 

but that would require more of a structural change and require to re certify components in the 

product. It’s more of a struggle. (S2)” While explaining about the conservative mindset of 

people one of the respondents added, “Especially if you look at the forestry equipment who 

take down forest are a bit more conservative that the other users. (PMH)” However, the 

company faces another important question whether to infuse the petrol-based products with 

sensors or only focus their attention towards battery products. This becomes an important 

question due to stricter emission laws and the rapid development of battery power and capacity 

(Gao, Kaas, Mohr & Wee, 2016). 

The empirical findings also suggest that the enabling technologies (ETs) are not optimally 

utilized in all the architectural layers of IoTs in the company. This has been noticed in the 

processing layer, where although the data base management and storage systems are in place, 

but insignificant technologies, processes or capabilities are utilized to analyse and present the 

data for creating value for the users or the organization. Contrary to the expectations, it was 

also found that the data gathered by the company does not fit the definition of Big Data 

(Volume, Variety and Velocity) provide by De Mauro, Greco & Grimaldi (2016). According 

to the findings the company does not perform any descriptive, predictive or prescriptive 

analytics on it. The empirical findings indicate that the reason can be attributed to the company 

is in the early stage of adopting IoTs. It is important to note that, the most premium equipment’s 

like robotic mowers do not utilize analytical technologies or capabilities. It is also important to 

note that the company is able to create eminent customer value without the optimal utilization 

of the processing layer technologies. 

The empirical findings also suggest that different technologies are used in different 

combinations to perform unique tasks and satisfy different customer needs. In addition, the 
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utilization of technologies depends on the requirements of the target customer segments. This 

also varies with the country the company aims to sell the products in. It has also been noticed 

that in case of the autonomous product, different values for different customer segments are 

created by changing the combination of technologies utilized. For example, the robotic mower 

product range targets different customers by change in the utilization of communication 

technologies. The cellular connectivity offers the most premium solution with theft protection 

whereas, Bluetooth connectivity provides a low-cost solution without theft protection. Besides 

the cellular and Bluetooth connectivity, the Gardena Smart System utilizes a radio protocol for 

the autonomous mower to communicate with a gateway. The reason for its utilization is to 

enable communication between mowers, soil sensors, water pumps, irrigation control and 

smart plug with low cost and energy consumption. Besides this the radio protocol also allows 

the communication of data over long range when compared with Bluetooth. 

The research also revealed the utilization of a retrofit (Puck), which is a small device embedded 

with sensor and communication technologies attached on the top of equipment to sense the 

usage time of the equipment’s engine. Based on the usage time the company then notifies the 

user about service and part replacement time. The retrofit device works both with petrol and 

electric equipment’s and provide eminent value for fleet managers. The empirical findings also 

suggest that the supporting accessories and protective wear also hold potential to create 

differentiated customer value if embedded with IoTs enabling technologies (ETs). One of the 

respondents stated, “I think we have a lot of the product assortment with in the accessories. We 

should just play our cards right.” (A1)  

An important issue that emerged from the analysis and have been identified by many 

respondents is the uncertainty associated with the use of technology. A technology used today 

may be disrupted by a complete new and cheaper technology in the near future. In other words, 

the immaturity of the current IoTs technology and rapid development and improvement of these 

technologies cause a serious challenge for the organization to implement them. Nick Jones vice 

president and distinguished analyst at Gartner states, “A recurring theme in the IoT space is 

the immaturity of technologies and services and of the vendors providing them. Architecting 

for this immaturity and managing the risk it creates will be a key challenge for organizations 

exploiting the IoTs. In many technology areas, lack of skills will also pose significant 

challenges." (Gartner, 2016). 
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5.2 Customer value and experience from IoTs 

Even though the company is in the very early stage of adoption to IoTs and is not utilizing 

every layer of IoTs architecture. It is still able to create eminent value for the customers by 

thinking profoundly about their own capabilities, customer’s needs, and perceptions. This is 

also aligned with the customer value creation strategy represented by Shanker (2012). The 

company has offered smart and innovative solutions like robotic mowers and Gardena Smart 

System without the use of predictive, prescriptive analytics or Artificial Intelligence.  

The analysis made it evident that the partial utilization of IoTs creates differentiated and an 

evident value for the customers in case of autonomous products like robotic mowers and 

Gardena Smart System. However, creating customer value for the non-autonomous products 

like chainsaws and ride on/ walk behind mowers remains a challenge. In other words, it can be 

stated that in case of autonomous products utilization of IoTs is able to substantially enhance 

the functional, experiential, symbolic and cost values associated with the product, which is 

aligned with the findings of Smith & Colgate (2007).  This is because, it enhances the value by 

allowing the user to monitor, control, optimize and share information about the product from a 

distant location and significantly reduce the user effort by autonomous working of the 

equipment. 

However, in case of the non-autonomous products like ride on/ walk behind mowers and 

chainsaws, where user is inseparable from the product the utilization of IoTs is unable to reduce 

customer effort or provide control from a distant location. The findings also reveal that in non-

autonomous products the low-cost petrol-powered equipment’s make it more challenging to 

embed them with enabling technologies (ETs) when compared with high priced battery 

powered equipment’s.  Reasons can be attributed to the complications associated with 

embedding mechanical equipment’s when compared with battery-based products and secondly 

due to the inability to find a value for the user for which they perceive that they have gained an 

equitable exchange, suggested by Eggert & Ulaga (2002) and Ballantyne & Varey (2006).  

It is evident that the utilization of IoTs can enable equipment manufacturers to create unique 

customer experience at the different moments of contact or touch points (Gentile, Spiller & 

Noci, 2007). This may include the point at which the customer make purchase, how the 

customer makes purchase and how the after sales services (service, repairs and spares) are 

provided to the customer. A differentiation between autonomous and non-autonomous 

products is also seen in the value/experience offered in the after-sale services. In case of 
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autonomous products, the Gardena Smart System allows over the air firmware updates and 

problem detection whereas, the robotic mowers allow the same functionalities with the use of 

a cable. The findings suggest that respondents consider over the air functionalities to be the 

ultimate ambition with the utilization of IoTs and will create superior customer value and 

experience. The non-autonomous products enable the lowest level connectivity to detect 

problems with the equipment’s. The findings also suggest that non-autonomous products 

(hand-held) only allow firmware updates via cable and require the user to bring the equipment 

to the dealer or service centres. In addition, the non-autonomous equipment’s only allow 

minimal data to be read from the service tools. One of the respondents stated,” It’s not the 

service tools fault but the products that don’t have any data to read out.” (PMH) 

The findings also revealed that the utilization IoTs and its enabling technologies (ETs) has led 

to the emergence of new values for the users of the equipment’s. The Husqvarna Fleet Services 

cater to the B2B customer and allows them to manage and keep track of the equipment’s. The 

utilization of IoTs and creative thinking has enabled the company to think of new ways to serve 

the same market. The Husqvarna Battery Box is one such solution that allows the infrequent 

user to rent the product rather than buy the product with an easy click, pay and collect solution 

using a mobile app. This enables the user to use the product without the hassle to store and 

maintain the equipment. Besides this, the company with its most premium offerings like 

Gardena Smart System and robotic mower, has opened up IFTTT and API to enhance and co 

create value. Although the IFTTT and API are services for niche users, they create the 

possibility to determine new innovative ideas for the company and at the same time enhance 

the customer experience. 

The empirical findings also reveal that the utilization of IoTs has led the company to be a part 

of bigger solutions like smart home. The collaboration with Google Home and Amazons Alexa 

creates great value for the users by allowing voice commands to control the robotic mowers. 

In other words, such collaborations will help realize the ultimate ambition of IoTs and enable 

the communicative capabilities to go beyond the organizations and extend to other networks, 

which is also envisioned by Li, Xu & Zhao (2015) and Whitmore, Agarwal & Da Xu (2015). 

The findings reveal that although the values created by the utilization of IoTs fall in the 

categories of functional/instrumental, experiential/hedonic, symbolic/expressive and 

cost/sacrifice values explained by Smith & Colgate (2007).  However, the sources of these 
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values, that is information, products, interactions, environment, ownership/possession transfer 

explained by Smith & Colgate (2007) have changed noticeably. 

It can be asserted that for creating value in the future organizations would need to think beyond 

their value chain processes and activities within and between organizations (in a competitive 

way). In other words, organizations need to think about ‘how combining one’s own products 

and solutions with other products and solutions can enhance the functional/instrumental, 

experiential/hedonic, symbolic/expressive and cost/sacrifice values of the user’. It can also 

mean creating competitive advantage by creating collaborative solutions. For example, the case 

company creates significant functional/instrumental, experiential/hedonic, and 

symbolic/expressive for the customer by its collaboration with voice control smart home 

solutions like Amazon Alexa and Google Home. 

The findings reveal that besides the ability of IoTs to provide functional/instrumental, 

experiential/hedonic, symbolic/expressive and cost/sacrifice, it creates the opportunity to 

improve the sources of value creation (information, products, interactions, environment, 

ownership/possession transfer) explained by Smith & Colgate (2007). The utilization of IoTs 

improves how information is dissipated. Similarly, the utilization of IoTs allows to gain 

information about how the product works and what can be improved. Moreover, it improves 

the interaction between customers and organization and the environments they are conducted 

in by the offering apps or other digital tools that support within app or within store buying. 

Lastly, it also helps to improve the source of value creation by improving how the 

ownership/possession transfer takes place. This is evident in the rental equipment solution 

provided by the case company, where it enhances the way ownership/ possession and transfer 

takes place. 

 

5.3 The opportunities and challenges in the utilization of IoTs 

The analysis of the empirical findings reveals that the utilization of IoTs creates both 

opportunities and challenges at the same time. The findings reveal that the utilization of IoTs 

can significantly improve the customer value and experience and create long term relationship 

with the customer. IoT enabled equipment can advise the user about the product usage and 

performance and help manage and notify about service and maintenance schedules. The IoT 

enabled equipment can save customer cost and time by providing timely repairs and spares. 

These findings are in alliance with the previous research findings by Baines, Lightfoot & Kay 
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(2009) and Bughin, Chui & Manyika (2015). In addition, the empirical findings reveal that 

almost all the respondents are of the view that the utilization of IoTs brings unlimited 

possibilities for value creation. However, they pose a challenge to discern the real customer 

value. This is also in alliance with the findings of Burkitt (2014) and Porter & Heppelmann 

(2014). In other words, the organization faces the challenge to decide if the customer will 

consider the increase in price of the product a favourable exchange for the value delivered with 

an IoT enabled product. It is evident that the implementation of IoTs requires tremendous 

resources and efforts, therefore the organization needs to carefully assess the benefits derived 

from its implementation. 

Assessing the costs incurred, benefits gained, and value created becomes even more 

challenging due to the company dealing with a wide range of products. The findings reveal that 

each product utilizes IoTs at a different level and therefore creates different values, 

opportunities and challenges for the company. For example, the findings reveal that creating 

an equitable exchange is most challenging for low priced petrol/battery based handheld 

products, followed by high priced petrol/battery-based wheel products. However, creating an 

equitable exchange is least challenging for the autonomous high-priced robotic mowers and 

Smart Garden System.  Besides this the customers for the handheld tools are price sensitive 

and conservative when compared with wheeled or autonomous equipment’s. In addition, the 

company has history to work with petrol based mechanical products and has less experience in 

battery-based equipment’s and IoT solutions. Over the years the company has derived success 

by following traditional processes, ways of working and manufacturing. However, the shift in 

the technology, requirement of fast paced development and different ways of working pose a 

challenge to the company.  

One of the most recurring challenge identified by the analysis is the lack of data analytics 

capabilities. The lack of such capabilities primarily requires a realistic assessment of if the 

company needs to develop these capabilities or such capabilities need to be acquired. Data 

analytics can significantly increase the benefits associated with the utilization of IoTs and 

enable the organization to make the right decisions for product service improvements, new 

product development and R&D. This is also in alliance with the previous findings by 

Allmendinger & Lombreglia (2005), Burkitt (2014), Aazam, Khan, Alsaffar & Huh (2014) and 

Spring & Araujo, (2017). Another challenge identified by the findings is the need of process 

improvements to support interdisciplinarity in R&D and working of cross functional 

teams/units. Besides this, successful utilization of IoTs requires timely decision making and 
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support from the organizational heads and decision makers. The findings reveal that the 

company feels a challenge to work in the fast-paced environment where the customers expect 

quick and timely solutions to their problems. 

The empirical findings also reveal that the utilization of IoTs has given rise to new business 

models, new ways to satisfy existing customers which creates both an opportunity and a 

challenge. This is also in alliance with the previous research findings by Dawid et al., (2017). 

Similarly, the empirical findings also reveal that the utilization of IoTs has led to new 

collaborations. This leads the organization to an opportunity to learn new skills and on the other 

hand pose a challenge to manage such new collaborations. Besides the B2B collaboration, the 

utilization of IoTs creates the opportunity to collaborate and co create value with customer. In 

addition, the provision of the unique values and collaborations may require thinking about new 

pricing strategies.  

Despite the identification of these challenges, it is important to note that most of the equipment 

manufacturers in the forestry and garden care equipment face the same challenges. Therefore, 

equipment manufacturers that consider it a challenge and yet an opportunity and can orchestrate 

accordingly have a great chance to succeed and become the market leaders. 

Besides the reflecting opportunities and challenges mentioned above, the analysis reveals that 

the fast-paced development of the enabling technologies (ETs) poses a major challenge in the 

utilization of IoTs in the equipment’s. This makes it challenging to decide upon whether to 

embed the equipment’s with these technologies now or wait till the technologies are developed. 

In addition, the utilization of different technologies in different countries and the managing and 

integration of these technologies presents the company with a noticeable challenge. The 

analysis also reveals that the respondents did not consider privacy and security to be a major 

challenge in the future.  

Summarizing the analysis, it can be asserted that the utilization of IoTs poses certain reflecting 

opportunities and challenges, which is also shown in table 5.1 constructed below. However, 

besides these reflecting opportunities and challenges different companies that utilize IoTs may 

face certain company specific challenges. For example, the case company under study faces 

the challenge of variation in the product type (petrol or battery powered, wheeled or handheld, 

autonomous or non-autonomous) and price of equipment’s. Besides these company specific 

challenges, a company utilizing IoTs for enhancing customer value and experience would also 
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face the challenge to address the rapid technological change and the lack of integration of these 

technologies across countries.  

 

Opportunities Challenges 

Differentiated customer value creation Discerning customer value 

Possessing analytical capabilities Developing or acquiring analytical capabilities 

Improved processes Process improvements 

Organizational support Organizational support 

Fast paced working environment Fast paced working environment 

New business models Managing new business models 

New collaborations Managing new collaborations 

Value cocreation Managing value co creation 

New revenue streams Devising new pricing strategies 

 

Table 5.1: Reflecting opportunities and challenges 

  

6. Conclusion 

_____________________________________________________________________ 

The summary of the study and answers to the research questions are presented in this 

section. 

_____________________________________________________________________ 

It is believed that the objective of this research, to create new knowledge, gain a better 

understanding and fill the gap in the literature about of how IoTs enabled equipment’s and 

applications can enhance user value and experience, has been achieved. By conducting the 

research with a company pioneering in the use of IoTs in equipment’s has brought forth 
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interesting findings for the researchers and industry practitioners. The answers of the research 

questions are presented below. 

 

Q1 How Internet of things (IoTs) is being utilized by equipment manufacturers? 

 

The study has shown that the utilization of each layer of the IoTs architecture has the capability 

to create unique values for the customer. The case company predominantly utilizes the 

perception, transport and application layer whereas the processing layer is partially utilized. 

Moreover, IoTs is being utilized at different levels in different departments of the company. 

This leads the company to offer equipment’s which are fully, partially or not connected at all. 

Where the fully connected products enable monitoring, controlling, information sharing, 

optimization and autonomous operation of the equipment without the use of big data analytics. 

This is a very important finding that emerged during the study and shows that eminent customer 

value can be created without the utilization of the processing layer capabilities of big data 

analytics. However, there are no second thoughts on the benefit of utilization of analytics for 

the enhancement of customer value and experience and is the ultimate ambition of the company 

and IoTs. Moreover, the study also reveals that the IoTs enabling technologies (ETs) can be 

combined in unique ways to satisfy different customer needs and create different values for the 

customers. However, the rapid advancement of the enabling technologies (ETs) creates a 

serious challenge for the organization to utilize them for enhancing customer value. 

 

Q2 How the utilization of IoTs enhance customer value and experience? 

 

The study reveals that the utilization of IoTs can significantly enhance customer value and 

experience by enabling user to monitor, control, optimally utilize the equipment. It also creates 

value for the user by sharing useful information to and from the user and providing autonomy. 

In addition, the findings reveal that the utilization of IoTs improves value for a niche customer 

segment by allowing them to custom set commands for the working of the equipment’s using 

IFTTT and co-create value by providing programmatic access by opening APIs. Besides, this 

the utilization of IoTs amplifies the customer value and experience by connecting users to other 

solutions like Google Home and Amazons Alexa and allowing voice enabled functionalities in 
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equipment’s. In other words, it can be stated that the utilization of IoTs creates opportunities 

to collaborate with other solutions providers and create synergistic value for the customers. 

The study also adds to our understanding that the value and experiences created for the 

customer is evident in the autonomous products as compared to the non-autonomous products. 

The reason can be attributed mainly to the autonomous working of the equipment and reducing 

user effort significantly. When it comes to the after sales services autonomous products allow 

firmware updates over the air and quick fault or error detection. However, in the non-

autonomous products such values for the customer are not created in the case organization yet.  

In addition, the study reveals that the utilization of IoTs in equipment manufacturers can 

provide cheaper, more feasible solutions for its customers. For example, the case company is 

able to create eminent value with its connected book, pay and collect rental equipment solution 

(Husqvarna Battery Box). The solution provides great customer value and experience for those 

customers who use the lawn care equipment’s few times a year and wish to avoid the hassle of 

keeping and maintaining the equipment’s. Besides this, the study reveals that utilization of IoTs 

creates value for the companies B2B customers as well. The retrofit device along with the 

Husqvarna Fleet Services app provides eminent value to the landscaping company managers 

to manage their fleet by providing a comprehensive overview of the equipment’s in the fleet.  

The findings also reveal that besides the ability of IoTs to provide functional/instrumental, 

experiential/hedonic, symbolic/expressive and cost/sacrifice, it creates the opportunity to 

improve the sources of value creation that include information, products, interactions, 

environment, ownership/possession transfer. Conclusively, it can be asserted that for 

enhancing customer value and experience with the utilization of IoTs would require the 

equipment manufacturers to think beyond their existing value chain and innovate and 

collaborate to create competitive advantage. 

 

Q3 What are the opportunities and challenges in enhancing customer value and experience 

with the utilization of IoTs? 

 

IoTs is predicted to play an important role in the future of equipment manufacturing and creates 

certain opportunities and challenges. The study reveals that the challenges include discerning 

the real customer value that creates a favourable exchange, development of data analytics 
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capabilities, need of process improvements to support cross functional teams and 

interdisciplinary in R&D, timely support and decision making from top management and 

managing new business models, collaborations and pricing strategies. However, the findings 

reveal that these challenges can transform to opportunities if dealt in the right way. The study 

also reveals that the utilization of IoTs may face certain company specific challenges. This may 

include the difference in the type (battery or mechanical/ autonomous, wheeled, handheld), 

price (high or low priced) and market (different standards and technologies) of the equipment’s. 

Besides this, a major external challenge faced by equipment manufacturers in the utilization of 

IoTs is the immaturity of the current IoTs technology and rapid development and integration 

of these technologies. 

Conclusively, it can be stated that the utilization of IoTs can create differentiated customer 

value and experience. However, equipment manufacturers that consider it a challenge and yet 

an opportunity and can orchestrate accordingly have a great chance to succeed and become the 

market leaders. 

 

7. Discussion 

_____________________________________________________________________ 

This chapter presents the discussion around the results, selected methods, research 

implications and suggestions for future research on the subject.  

_____________________________________________________________________ 

7.1 Results discussion  

 In addition to answering the questions set by this research, the study also indicated certain 

unexpected findings. It was noticed that a lot of hype is created in the literature around the 

utilization of IoTs and automation in the manufacturing process. However, the impact of the 

utilization of IoTs for customer value creation is underestimated. 

In addition, it was noticed that although the company is in the early stage of working with Big 

Data analytics and AI and have not yet started to realize the benefits associated with it, they 

seem optimistic to utilize them and believe that it could have a huge impact on the success of 

the future business. Moreover, it was also noticed that to gain the ultimate benefit from 

utilization of IoTs may require the ability to creatively think about unique solutions that may 

even mean to disrupt one’s own business or may lead to disposition of existing revenue streams.  
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Another important learning from the study indicated that brimming every equipment with 

intelligence may not seem an optimal solution and may require the organizations to opt for a 

more holistic approach when evaluating the cost-benefit value derived from the utilization of 

IoTs. It is almost possible that certain innovative solutions with clear cost-benefit value would 

allow sharing the cost of setting up the architecture of IoTs and ease the path for other 

equipment’s for which a clear cost-benefit value is not realized.  

 

7.2 Methods discussion and limitations  

 The study began with the understanding what exists in the literature about how customer value 

is being enhanced by the utilization of IoTs. However, due to the novelty of the topic the 

research resulted in a limited number of articles and books. For this reason, firstly a 

multidisciplinary approach was selected to construct the theoretical framework. Secondly, to 

make a significant contribution I needed to acquire primary data from equipment manufacturers 

industry. Due to the limited understanding and explorable nature of the topic semi structured 

in-depth interviews was considered the most suitable method to understand and explore the 

topic. 

As the research to be conducted is a master thesis and had limited timeframe, there are several 

limitations to this paper. Firstly, as the study had to be conducted in a limited time frame the 

type of case study selected was cross sectional. However, if that was not the case then a 

longitudinal case study would have been preferred. 

Although the case organization is pioneering the utilization of IoTs for customer value creation, 

it limits the research by being restricted to a specific industry. The research could have 

benefitted with the inclusion of other competing companies or other industries. However, a 

choice was made to conduct a single case study to acquire a deeper understanding and high-

quality data on the topic.  

Another limitation in exploring the opportunities and challenges in value creation with IoTs 

may be ensuring full anonymity of the interview subjects. Although, only the name of the 

company was revealed and the names were pseudonymized, yet it could have caused an 

impediment for the respondents to express their views openly. 

However, a very positive aspect of the study is that purposive sampling was done for the case 

selection and within the case. All the respondents were highly knowledgeable about the 

research topic and had in depth understanding of the questions that were to be asked. This 

allowed to gather rich and highly relevant data for the research. 
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7.3 Implications for research  

The study has explored the how customer value and experience can be enhanced with the 

utilization of IoTs and what are the opportunities and challenges associated with it. Therefore, 

the results of the study can provide insights to the equipment manufacturers working in the 

same or different industry about how IoTs can be utilized to enhance customer value and 

experience along with the possible opportunities and challenges. Companies from the same or 

different industry could learn and think of ways how the utilization of IoTs can solve their 

customer pain points, create differentiated value and experience along with assessing the 

consequences of not utilizing the technology. In addition, the results of the research have 

contributed to the gap in the academic literature identified by Lu, Papagiannidis & Alamanos 

(2018) and can be used for future research. 

Besides this the research also has some implications for the Governments, its institutions and 

policy makers. The research conducted may allow Governments and its institutions to 

understand how future landscape and requirements of the equipment manufacturers is changing 

and may require them to work together to ensure standardization across IoTs landscape and the 

fast-paced development of the enabling technologies (ETs) of IoTs. 

Similarly, the research results may encourage policy makers to ponder over developing policies 

and laws that benefit both manufacturers and users. In addition, it may also allow the policy 

makers to think about industry specific regulations that would lead to better outcomes for every 

stakeholder involved. 

 

7.4 Implications for practice  

 

The author of the study believes that the results are useful for equipment manufacturers in the 

same or different industry, who would like to know more about how customer value and 

experience can be enhanced with the utilization of IoTs and what are the opportunities and 

challenges associated with its use. As the case company pioneers in IoTs solutions, it provides 

other equipment manufacturing companies an up to date information about the use of the 

technology.  

Despite the tremendous opportunity that IoTs offers, it is important not to be illusioned by them 

or ignore the challenges associated with it. The successful adoption of IoTs requires huge 

investments, certain capabilities and a different approach of managing and organizing its 

implementation. Therefore, the companies that wish to make the best use of IoTs, must 

carefully evaluate the reflecting opportunities and challenges before adopting IoTs for 
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enhancing customer value. In addition, the utilization of IoTs may bring forth certain unique 

company and product specific challenges to enhance customer value and experience.   

 

7.5 Future research 

The study has contributed new knowledge on this contemporary issue and in doing so has 

identified several areas that would be interesting to research further. They are as follows. 

1. In order to expand the research, future research could include large-scale, empirical 

studies with longitudinal or multiple case study designs. Future research could also be 

conducted on equipment manufacturers located in other countries to assess the 

challenges and opportunities associated in creating customer value with the utilization 

IoTs. 

 

2. As the case company is in the planning stage of utilizing Big Data analytics, the study 

conducted was unable to gain in-depth understanding of how Big Data analytics can 

create differentiated customer value and experience. So, another potential topic for 

future research would be to understand how customer value can be created with the 

utilization of big data analytics in the equipment manufacturers. 

 

3. Future research could also be done on which systems or processes need to be in place 

to enable successful implementation or adoption of IoTs. Similarly, future studies could 

focus on how new collaborations for sharing and exchanging expertise or resources can 

be managed. 

 

4. Moreover, future research could focus on understanding what could be the possible 

privacy and security concerns for the customer. 

 

5. Finally, future studies could conduct retrospective analysis on other success cases and 

can make interesting contribution to the existing research present on IoTs. 
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APPENDIX  

 

Interview Questions 

 

 

Introduction and opening questions 

1. Please enlighten me about yourself and your role in the company?  

2.  When did you start working with the IoTs/ sensors/ IoTs equipment’s, services, 

applications?  

 

IoTs architecture, technologies and their utilization  

1. How would you define IoTs? 

2. What encompasses the basic architecture of IoTs behind the connected product being 

offered? 

3. How is IoTs being utilized in the company? 

4. What essential steps did you take for building an IoTs Architecture/ enabled 

equipment? 

5. Which technologies are being utilized at each layer of the architecture/ IoTs enabled 

equipment? 

6. Are there any equipment’s that you are not embedding IoTs and why? 

7. What challenges do you face in utilizing IoTs technologies and how do you think you 

can overcome them? 

 

Customer value and experience 

1. How is the utilization of IoTs enhancing customer value and experience? 

2. What value does IoTs enabled equipment provide to your customer? 

3. What do you think the customer finds most value in? why do you think so? 

4. How do you think the value or experience can be improved? 

5. How is/can IoTs helping/help you to gain a competitive advantage?  
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Opportunities and challenges in customer value creation 

1. What opportunities do you see in the utilization of IoTs to create differentiated customer 

value and experience? 

2. How do you think you can gain benefit from these opportunities? 

3. What restraints/challenges do you see in the utilization of IoTs to improve customer 

value and experience? 

4. How do you think you can deal with such challenges? 

 

Finishing question  

1. What do you think would be the next step for your company to improve customer value 

and experience with the utilization of IoTs? 

 

 


