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ABSTRACT 

Purpose – The research purpose is to enhance knowledge of how organizations can form 

a PSS through an IVHM system when information is sensitive.  

Method – A single case study design of abductive approach was used, with data collection 

through six semi-structured interviews.  

Findings – A system combining IVHM and PSS has many potential benefits, however 

there are several challenges that need to be overcome in order to implementing a 

successful model.  

Theoretical implications – This study treads a new area not previously explored in the 

literature when it combines PSS and IVHM, which relies heavily on information flow to 

succeed, with a case of information sensitivity. This study hence explores a problematic 

area for either PSS or IVHM, expanding the current literature and providing initial 

suggestions of how to navigate this.  

Practical implications – Firstly, it shows managers the challenges that comes with 

implementing PSS-IVHM and increasing involvement in the customers’ processes. 

Secondly, this study shows the theoretical and general challenges of PSS-IVHM and 

applies the case study’s perspective of information management, granting managers a 

larger foundation of knowledge before starting their initiatives of PSS-IVHM. 

Limitations and future research – This study provides a limited amount of empirical data. 

Therefore, future research should focus on increasing and widening data collection. The 

study suggests there is a considerable challenge in conservatism within the defence 

industry and therefore future research is suggested to explore how change management 

can combat this challenge. 

Keywords: PSS; IVHM; HUMS; Information Security, Defence Industry. 
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1. INTRODUCTION 

In modern times, any nations military operations inevitably consist of cross-national 

cooperation in various forms, such as; joint-operations, supply and contracting. With this 

comes the issue of cross-national information sharing (Soeters & Goldenberg, 2019). Beck 

(2006) suggest that today’s global risks activate and connect actors across borders, opens 

our eyes to the fact that global risks cannot be handled purely within any one nation’s 

borders but need support from elsewhere; if it is political support, legitimate support, 

material support or something else. However, while necessary to share information with 

foreign organizations and institutions it goes without saying that a certain level of secrecy 

is an advantage for not only military operations but also for organizations at large 

(Dufresne & Offstein, 2008). The element of surprise for one, is a strategy utilizing 

secrecy as its main tool. According to Redick (2013), it can effectively be used in, 

historically most prominently military actions but in modern times it has been used in 

marketing, politics, education. From the classic deceptive attack using the Trojan Horse 

as depicted by Homer in his epic The Odyssey, to the modern-day namesake of computer 

attacks with malicious computer programs to marketing techniques of unveilings of new 

products, secrecy has its use.  

Therefore, it is imperative to understand and respect the secrecy of customers when 

engaging them in large scale data management such as the value proposal of mixing 

products and services in Product Service System (PSS) or an Integrated Vehicle Health 

Management (IVHM), which is a system of through capturing the vehicles condition to 

enhance its operations. It goes without saying that military applications would require 

even stricter policies regarding secrecy. If you, for any reason, still want it said, let me 

forward the words of Sun Tzu in his The Art of War; “The whole secret lies in confusing 

the enemy, so that he cannot fathom our real intent.” 

A PSS is when a regular market proposition adds intangible services to their tangible 

product and thus extends its traditional functionality (Baines et al., 2007). There are 

several benefits to PSS, ranging from meeting customer demand, adding value to both 
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company and customer (Scherer, Kloeckner, Duarte Ribeiro, Pezzotta & Pirola, 2016). 

A service component attached to the tangible products adds additional value for the 

customer according to Minguez, Baureis & Neumann (2012) and can increase the 

performance on connected services by making the offering company expand their 

offering (McKay & Kundu, 2014). PSS also grants the company an increased flexibility, 

since PSS are customized. Meier, Roy and Seliger (2010) explain that since PSS are 

customized; their respective business models must also be customized based on their level 

of tangibility and involvement in the customer’s processes. There are multiple drivers, or 

motivations, to implementing a PSS offering as Described by Annarelli, Battistella and 

Nonino (2016) in their systematic review of PSS. The most prominent being to extend 

the existing offer, differentiation, better utilisation of assets and building relations with 

customers. The theoretical field show many benefits of PSS to help economic, social and 

environmental sustanability, as explained by Reim, Parida and Örtqvist (2015), who 

continue by saying that because there is limited practical experience and knowledge, 

there is presently a great challenge for organizations to design and implement PSS business 

models successfully.  

These strategic drivers add to the strategic benefits of PSS-IVHM, with IVHM being a 

system in place to monitor vehicle data. The IVHM-part of the systems has been moving 

from an order winning system to an order required aspect of the machines in various 

industries and is now doing so in the defence industry too. For a PSS of the IVHM-style 

a use-oriented business model is to prefer (Meier, Roy and Seliger, 2010), as the product 

is in focus with services, managed by the offering company, applied to it. With this 

business model, the services are added to the existing product, where the tangible product 

remains the key component of the PSS offering. With IVHM, other than the advantages 

of handling the data, the company can detect issues of their products before failure occurs 

and send a technician to service the product or give the required information to the 

customer for them to deal with the issue (Halfpenny; Tang, Kacprzynski, Goebel & 

Vachtsevanos, 2009). With new products or new batches this can be especially important 

as manufacturing mistakes that avoided detection during the testing phase can be detected 
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and production halted and adjusted or improved in an early stage (Ferreiro, Arnaiz, Sierra 

& Irigoien, 2012). IVHM is an effective vessel to enable or improve a PSS-collaboration 

as it is one of IVHMs core functions to reduce mean times between failures and mean 

time between repairs which both are essential KPIs to be reduced for a product’s life 

cycle and thus, for a competitive PSS (Azarenko, Roy, Shehab & Tiwari, 2009; Manzini 

& Vezzoli, 2003).  

The information is sensitive for the customers as it can contain information of how they 

use the products and potentially where they use them, which becomes even more 

important in information sensitive industries such as the defence industry or cutting-edge 

innovative fields. The data providers may implement access-control measures to restrict 

the data shared, making the implementation of an effective PSS-IVHM considerably 

harder. Therefore, it is instrumental for a deal to work for the systems to come into effect, 

through various means, such as; negotiations with additional benefits to the data provider, 

modification or coding of data, insurances from the data collector, technological solutions 

or through trust building measures (Xu, Chunxiao, Wang, Yuan & Yong, 2014).  

If the solution to gather data is outsourced; the company outsourced to will be able to 

manage the data and potentially sell it to competitors or use it themselves for competitive 

edge and eventually competing with the company outsourcing (Chou, 2007). It is in the 

interest of most companies to deal with the information themselves in order to ensure 

secrecy of their products performance. The data can then be used to further improve the 

product through R&D.  

Since data management still is in its infancy, companies are still learning how to manage 

data without violating the privacy of its customers and end users. A notable, recent, local 

example of poor data management measures; in early July 2017 it was discovered that 

The Swedish Transport Administration, through a chain of outsourcing, exposed 

sensitive information to unauthorised, external personnel (Holmström & Örstadius, 

2017). Unbeknownst to the administration, data sensitive to the nation’s security was 

compromised, due partly to poor data management and partly to not knowing what data 
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they managed. However, with information having such a core role in establishing either 

IVHM or PSS, information management needs to function before the rest of the system 

is implemented. This difficulty lies primarily in changing social aspects of the organization 

and the customer’s processes, by such means as changing opinions of workers and 

increasing trust (Webb, Ahmad, Maynard & Shanks, 2014). Secondarily comes the 

technological aspects of such a system. 

According to Neumann et al., (2012), there is a major challenge in transparency and 

coordination when attempting a PSS offering. This increased cooperation in PSS 

offerings can lead to an increased involvement in the customers’ operations (Azarenko et 

al., 2009). This, in turn, implies an increased need for a higher level of trust, stronger 

contracts, or both. Adding to the already problematic gathering of sensitive information 

that comes with the need of access to data for the IVHM which puts an additional 

required effort to making sure the right data is collected, securely. Adding to this, the 

organizational and technological challenges of implementing system in order to take PSS 

and IVHM larger scale; the trail is rough for any organization with these systems in mind 

(Hu, Chiu, Hsu & Chang, 2015). However, a system such as IVHM is necessary when 

taking entire systems, such as vehicles to a PSS-offering, as large amounts of up-to-date 

and relevant information is required. When upscaling IVHM to cover more vehicles, 

analysing information and logistical data and the relationship between vehicles, 

complexity ensues (Jiang, Peng & Xing, 2018). A PSS together with IVHM grants the 

customers the additional insurance of less failures, shorter and fewer downtimes and a 

diagnostic tool to monitor smaller issues. There are many questions regarding 

implementing a PSS together with an IVHM that have not yet been answered by 

academic literature. When adding to this the aspect of information sensitivity and the 

concerns of managing large amounts of sensitive data, there is even less literature. From 

this, comes the research purpose: to enhance knowledge of how organizations can form 

a PSS through an IVHM system when information is sensitive. A set of three research 

questions aim to, by being answered, help investigate the research area and achieve the 

purpose within the context of the defence industry. They are as following;  
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RQ1: Is PSS and IVHM interesting for customers when information is sensitive, and why 

is it interesting? 

RQ2: What are the key challenges to make a PSS-collaboration using IVHM work when 

information is sensitive?  

RQ3: How does one overcome the challenges connected to PSS, IVHM and information 

sensitivity? 

The research questions will be answered through a case study at a manufacturing 

company acting within the defence industry, in Sweden. With this paper, I aim to answer 

many of these concerns and investigate further into the research area, extending the 

current knowledge of PSS and IVHM by combining them and adding an aspect of high 

information sensitivity.  
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2. THEORETICAL BACKGROUND AND KEY CONCEPTS 

For this study to be conducted, a clear understanding of the key-concepts in the relevant 

fields need to be acquired. This chapter is divided into the three main subject areas of 

this study; Product-Service System, Integrated Vehicle Health Management and 

Information Security and the area of Trust Building that emerged while conducting the 

study and has proven to be important to understand to investigate the main subjects. In 

defining the key concepts, the foundation of the study is solidified, misconceptions of the 

definitions are circumvented and a general knowledge of understanding the research area 

is achieved.  

Figure 1 shows the theoretical framework for the study; their connections and the 

research gap this study will cover. The figure shows the main area PSS and its three sub-

categories, a previously well researched field of study with 49,690 articles found on the 

abstract and citation database Scopus. However, realized through an Integrated Vehicle 

Health Management the amount of literature is limited with 112 articles on Scopus, and 

when adding the live topic of information security generated 30 articles, trust, as emerged 

from the literature review generated 15 articles. Combined information security and trust 

with PSS and IVHM the research is virtually non-existent generating 13 articles, where 

all articles are conference papers of four conferences, and this is where this study will 

contribute by providing a case study and enhance the understanding of the research area.  
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Figure 1. Theoretical framework and research gap 

2.1 Product-Service System 

A product-service system (PSS) is when, to a product, additional services are added and 

offered as a package (Baines et al., 2007). Annarelli, Battistella and Nonino (2016) explain 

in their literature review that with PSS, the business model shifts focus from the product 

to the needs of the customer. It is widely accepted in the literature that a PSS consists of 

a mix of tangible products and intangible services to fulfil the customers’ needs (Annarelli, 

Battistella and Nonino, 2016; Baines et al., 2007; Boehm & Thomas, 2013; Goedkopp, 

van Halen, te Riele & Rommens, 1999; Minguez, Baureis & Neumann, 2012; Tukker 

& Tischner, 2006). Zhu, Jiang, Huang and Qu (2011) expand on this by explaining how 

the PSS should encompass the whole life cycle of the product while Evans, Partidário 

and Lambert (2007) suggest abandoning treating the offering as a tangible product and 

instead creating radically improved products by treating them as services. This alternate 

definition is also supported by Morelli (2006), who explain that PSS is the value co-

production process within a system based on attraction forces, such as; goals, expected 

results and problem-solving criteria. Many researches include sustainability in their 
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definitions of PSS, which undoubtedly is important, however not for this study’s purposes 

and thus, has been delimited.  

PSSs are greatly customized solutions, where the level of tangiblity for the offering 

company can vary greatly (Minguez, Baureis & Neumann, 2012). In the literature, the 

general consensus is that PSS can be divided into three categories, although with some 

alternations in labels. This division is made because of the varying degrees of intangibility 

and involvement in the customers’ processes. For this study, the labels given by Baines et 

al. (2007) will be used; Product-Oriented PSS, Use-Oriented PSS and Result-Oriented 

PSS.  

 

 

 

2.1.1 Product-Oriented PSS 

This is the traditional approach of selling the tangible product to the customer, with the 

addition of including services. These services can be maintenance, repair, recycling, 

optimization or guaranteeing functionality. Here, the tangible product is still the main 

component of the sales package, and there is a low level of intangibility. By introducing 

a Product-Oriented PSS the offering company can ensure that the product is long-lasting 

and functioning properly and managing the product end-of-life (Baines et al., 2007), 

while the customer is responsible for the production process and operating staff (Meier, 

Roy and Seliger, 2010). Minguez, Baureis & Neumann (2012) argue that the main 

advantage of this category of PSS is used to push the sales of the tangible product, while 

requiring a low level of involvement into the customer’s processes.  

 

2.1.2 Use-Oriented PSS 
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For this category, the business model now insures the availability of the tangible product. 

This entails a larger amount of services from the offering company, and greater 

involvement in the customer’s processes in order to ensure the availability (Baines et al., 

2007). A monitoring service could be included in the offering package for the offering 

company to realize a specific availability rate by providing service when needed. With 

this model, the offering company is motivated to ensure the availability, while the 

customer company can more closely expect the agreed upon use of the product.  

 

2.1.3 Result-Oriented PSS 

With a high level of intangibility, the offering company now focuses on the use or output 

and sells a result or capability instead of the actual product. By taking the, in PSS-

literature, often used example of Xerox it can be easier explained; instead of selling 

printers, Xerox moved their business into selling the actual capabilities of printing and 

copying of the printer. The producer maintains the product ownership while the 

customer expects to get the results asked for. The responsibility of the product is now 

entirely in the hands of the offering company and therefore is heavily involved in the 

customer’s processes in order to ensure the function of their product, which entails a high 

level of intangibility (Morelli, 2006). A higher level of involvement means more 

responsibility and thus; higher risks. 

 

2.1.4 Infrastructure 

In order for the suggested PSS to work, a social system or infrastructure needs to be in 

place, if it is based on the existing system from the separated service and product offerings 

or a new social system or infrastructure needs to be implemented (Mont, 2002). 

According to Baines et al. (2007), traditional structures of the organization may have to 

be changed in order to accommodate customer, partner and supplier involvement in the 
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infrastructure of the new PSS. This incurs costs, which can be of intangible nature, 

relationships with suppliers and customers may have to be torn up to leave room for new 

relationships (Tukker A. , 2004). In general, information needs to flow with as less friction 

as possible for the solution to operate. Both the technical infrastructure of hardware and 

software needs to be in place, as well as the social infrastructure of allowing involvement 

in the customers’ processes and establishing contracts supporting information flow.  

 

2.2 Integrated Vehicle Health Management 

For this study, the definition made by Benedettini, Baines, Lightfoot and Greenough 

(2009, p.159) will be used; “the capture of vehicle condition, both current and predicted 

and the use of this information to enhance operational decisions, support actions, and 

subsequent business performance”. Various forms of HUMS (Health and Usage 

Monitoring System) also exist in literature, which are similar enough to the definition of 

IVHM, they will both be treated as IVHM. Halfpenny (n.d.) describes pHUMS 

(Prognostic Health and Usage Monitoring of Military Land Systems) as a system which 

can help in health diagnostics and support of the vehicles, monitor vehicles condition and 

operational capability. Despite having a better up-time on the vehicles, one of the most 

notable benefits of IVHM is the fact that, if properly implemented, ensures operational 

effectiveness while reducing maintenance overheads (Halfpenny (n.d.); Ofsthun, 2002), 

which in literature is a commonly reoccurring point of argumentation for its 

implementation.  

IVHM can, according to Ofsthun (2002), be divided into four primary areas where it can 

minimize operating and maintenance costs; diagnostics, prognostics, automated 

inspections and anomaly detection. Where an improved diagnostics function can reduce 

unscheduled maintenance and thus, reduce cost and downtime linked to this, through an 

increased ability of foresight (Ferreiro et al., 2012). With new prognostics capabilities, an 

increased amount of vehicle failures can be avoided through opportunistic maintenance 
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by monitoring degraded performance, and other vital data. This is further backed by 

Tang, Kacprzynski, Goebel and Vachtsevanos (2009) who tell of an increasing amount 

of literature on this function and that there are models in place to aid its success. By the 

same arguments, automated inspections can be implemented. With the right monitoring 

of data, the need for manual inspections become increasingly obsolete. By anomaly 

detection, Ofsthun (2002) refers to unusual usage of the vehicle, outside of its design 

conditions. This is an interesting point of argument as it adds another aspect to IVHM 

which few articles inspect; namely the R&D aspect. The amount of data gathered 

through such an information-rich system, allows for rigorous R&D based on practical 

usage outside of testing conditions.  

 

2.3 Information Security 

ENISA (2016) concludes that there is no need for a definition of Cyber Security as it is 

an enveloping term. With Information Security in turn enveloping Cyber Security, it 

can be argued there is no need to define Information Security either as it can be a cause 

of confusion (von Solms & von Solms, 2018). For this study, by being explorative in 

nature, invetstigating relationships between fields sparingly previously investigated, the 

term Information Security is be treated as such; exploratively. Information Security in 

this study is investigated broadly in all fields that deal with managing information in order 

for it to be available to the right actors only and without the information to be lost or 

corrupted. Hence, acting as a pseudo-definition going forth.  

The literature regarding information security is paradoxical at times, with for example 

the notable authors von Solms and von Solms (2004) speaking of how information 

security programmes are easily implemented using common sense yet contradict 

themselves by stating that even more commonly, common sense is ignored. More recent 

literature are less naïve by not brushing off the difficulties of proper information security 

management as easily. Hedström, Kolkowska, Karlsson, and Allen (2011) offer a different 
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take on information security management. They argue that the predominant control-

based compliance model of information security management is less successful with 

conflicts of values in actual and promoted security practices. This issue, they argue, can 

be diminished by viewing it as a strategic issue and seeing resource information security 

as contextual and see the users as resources as opposed to seeing them as problems. 

Bulgurcu, Cavusoglu, and Benbasat (2010) reinforce the notion that information securitys 

largest fault lies in the employees’ intention to comply with current information security 

policies.  

Information Sensitivity is defined as "information and data, including classified 

information, that must be protected from unauthorised access or disclosure because of 

obligations laid down in national or Union law or in order to safeguard the privacy or 

security of an individual or organisation.” (European Commission, 2019). What 

information is sensitive is highly subjective and can wary from one instance to another. 

Organizations can view sensitive information as intellectual property, trade secrets or 

mission-critical information (Webb et al., 2014) or in personal cases it can be one 

individuals medical journal (Hedström et al., 2011). For the defense industry however, 

mission-critical information is the most likely to be of importance as it envelops the 

safeguarding of security of the individuals on active missions.  

Intelligence-driven processes, such as PSS, can fail in many ways (Webb et al., 2014). For 

PSS using IVHM, the information collection will be automatic without the manual 

transfer by human interaction, which will in turn diminish most problems of compliance 

and other human error. However, if the information is inaccessible because of 

unwillingness of the PSS-customers to share or collaborate, the whole information-driven 

operation is compromised. If this operation is IVHM which in turn powers the PSS, the 

whole business model fails. The authors continue to point out that these practical issues 

of information collection need to be solved to produce actionable intelligence before any 

attempt at information-based operations can be made. This, the authors argue, can be 

primarily solved by an increased level of trust.  
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2.5 Trust Building 

When looking to get involved in a customer’s processes in order to establish a PSS, one 

of the key factors is trust according to Kindström (2010) who, in a case study of seven 

market-leading manufacturing companies, identified trust to be pivotal in the selling 

process. Similarly, Doney and Cannon (1997) found that the customer’s trust towards the 

supplier increases the likelihood of doing business in the future. The authors concluded 

after a rigorous literature review and case study that trust is indeed a major determinant 

of future business opportunity and thus, suppliers should engage in trust-enhancing 

activities. For this study the following definition of trust will be used; “ … an expectancy 

that the partner’s word or written statement can be relied on” (Doney & Cannon, 1997, 

p.36) and “… the extent to which one partner is genuinely interested in the other 

partner’s welfare and motivated to seek joint gain.” (Doney & Cannon, 1997, p.36). 

Doney and Cannon (1997) identified in the literature five processes to develop trust in 

B2B relationships: 

Calculative process 

A calculation is made of the other party of how beneficial it would be for them to fail 

the trust and cheat, as compared to how beneficial it would be for them to stay truthful 

in the relationship. Trust through this method can be gained by offering premium prices 

that can be increased back to its originial price if cheating is observed. 

Prediction process 

By looking at the other party’s past behaviour, one can forecast how they will act in 

future and present relationships. With an increased shared experience, this forecast 

becomes more trustworthy aswell as the confidence in making the prediction, which by 

Shapiro, Sheppard and Cheraskin (1992) is refered to as courtship. Coursthip also means 

that by collaborating with the other party, other than showing trustworthyness, more 
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history and knowledge is uncovered about the other party and thus a more accurate 

predicition can be made. 

Capability process 

This process involves determining if the other party can deliver on their promises. It can 

be increased by not failing on promises and by not offering promises impossible to fulfill.  

Intentionality process 

An evaluation of the intentions of the other party is made. Are their intentions 

explotative, benevolent or are they motivated to help and reward? Trust can be increased 

by developing shared values and norms, since that enables an understanding of the other 

party’s objectives and goals.  

Transference process 

Trust or distrust can be transferred from one actor to another despite having no direct 

experience. For instance, if a company replaces a prior sales representative very successful 

in building trust with the customer company, the next sales representative will be trusted 

more by the customer’s by default. 

Nyaga, Whipple and Lynch (2008) point to their evidence from case studies that it is 

obvious that any trust building actions either buyer or supplier takes, improves the 

benefits of the relationship. Ansell and Gash (2008) state that since trust building is a time-

consuming and long-term commitment, stakeholders need to understand what level of 

trust the goal is. Depending on the difference between trust goal and current trust, the 

trust building can be an expensive affair, and might therefore be better of not pursuing 

current low-trust collaborations.  
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2.6.1 Trust in PSS 

In theory it is in the interest of both producer and consumer to partake in PSS if done 

right. However, pursuing higher servitization and thus involvement in the customers 

processes increases the need for higher trust levels (Azarenko et al., 2009). Servitization 

means the movement from offering a product towards offering more services.  Better 

relationships between the company and customer is linked to higher performance in the 

PSS (Baines et al., 2007). Mont (2002) states that relationships between offering company 

and customer is improved by PSS, which suggests that a less involving, and thus, less 

intrusive PSS solution might be a good start to a PSS-implementation strategy.  

 

2.6.2 Trust and Contractualization 

Traditionally, trust and contract are viewed as opposites of each other, it is either one or 

the other. However, Klein Woolthuis, Hillebrand and Nooteboom (2005) found by 

studying empirical evidence that trust and contract can be complementary mechanisms 

for relationships between two firms as suggested by several other studies, such as Luo 

(2002). While Smith Ring and Van De Ven (1994) among others found that trust is a 

prerequisite for contracts to be considered in the first place. Lyons and Mehta (1997) 

found in their study, that with an increased level of trust comes a diminishing need for 

contracting, hence suggesting substitution instead of complementary mechanisms. It is 

evident there are mixed notions of the relationship between trust and contracts in the 

literature. Mayer, Davis and Schoorman (1995) distinguish that there is a difference 

between cooperation and trust, where cooperation involves no risk for either trustor or 

trustee. This can be parallelled with trust and contractualization as contracts dminish that 

perceived risk and thus, the need for trust. When outcomes are uncertain, as in initiating 

a PSS through the implementation of IVHM, building trust can be an alternative way of 

securing business opportunities. From the study by Klein Woolthuis, Hillebrand and 

Nooteboom (2005) it can be concluded that contracts can have a variety of functions 
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depending on the situation. A ruleset for the relationship between trust and contracts 

should not be assumed considering the volatility of the relationship and the ambiguous 

studies of it. The conclusion from the studied cases however, can be drawn that trust and 

contract does not need to be antagonistic.  

2.7 Linking IVHM, PSS and Information Security  

Upon reviewing the different areas of literature, it is obvious that access to information 

is vital for the systems to work. Information can be accessed by relying on technological 

solutions but even more difficult is making the social aspect work, building trust and 

relationships that make the customers pass on the information without trouble. The 

common theme of the articles reviewed is that while technological solutions exist, and 

have definitive ways of being implemented, social aspects are trickier to solve and 

maintain.  

Technological solutions have existed for many years with organizations moving to selling 

a result instead of a product, realized by being able to track what results are achieved and 

taxing thereafter. One of the first and most disruptive examples for PSS in vehicles would 

be Rolls-Royce who moved to sell jet engines to selling “power by the hour”, or 

availability in other words (Sadek & Steven, 2010). In order to achieve this, the 

availability needs to be tracked accurately, either done by hand in taking notes of when 

down time for the engine is, and for how long or automatically with sensors and logging 

software and hardware. For a more complex system, such as selling the availability of an 

entire vehicle, the technological challenges become more difficult as more sensors and 

more information needs to be gathered the more involved and thus the more effective 

the provider aims to become with securing availability.  

Social challenges also emerge from the fact that the solution servitizing an entire product 

instead of only one part of it, as with early examples of PSS such as the Rolls-Royce 

“power by the hour”-example. Involvement increases with higher servitization as the 

providing company needs to secure that maintenance and other tasks connected to the 
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products are operated efficiently and effectively. Information sensitivity provide social 

challenges too, where information is required in order for the technical solution to be 

executed. To solve this, either trust or contractualization needs to allow for information 

to flow without hinderance.  

Table 1 – Challenges of main research areas. 

Area Challenge 

Product-Service System Social solution 

Integrated Vehicle Health Management Social Solution, technological solution 

Information Security Technological solution 

Access to information Social solution, technological solution 

An increased servitization, which comes natural when first implementing a PSS model, 

means a decreased amount of tangibility which in turn leads to an increased amount of 

involvement into the customer’s processes required (Minguez, Baureis & Neumann, 

2012). This results in additional challenges in getting the involvement to go without 

friction, moving the focus of challenges towards social factors such as increasing trust and 

building relationships. This change in challenges are visualized in Figure 2.  
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Figure 2 – Challenges of PSS-models 

Product-Oriented PSS requires little to no involvement in the other party’s processes, 

and thus requires low effort in combatting social challenges. Focus instead, needs to be 

on solving technological challenges. With an increased involvement comes a larger part 

of the challenge moving towards social challenges. For a Result-Oriented PSS the same 

technological challenges exist, the underlying technological solution needs has the same 

requirements, with added social challenges. Involvement is higher, the need to interfere 

in the other party’s processes and work methods is increased. Using the case study as an 

example, fully engaging in result-oriented PSS would involve selling, for example, 

availability or mileage of the vehicles instead of selling the tangible product of the 

vehicles. With this comes the need to be involved in processes such as maintenance or 

spare parts handling, activities traditionally the customer were responsible for on their 
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own. With this comes the observation that very few companies go to the extreme of 

result-oriented PSS as it is a disruptive and challenging change in the business model. 

However, with the potential to gain serious competitive edge, as it has the largest 

potential for value creation.   
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3. METHOD 

This chapter explains the methodology used in order to answer the research questions 

and thus fulfil the research purpose of the study. In this chapter, the general strategy of 

research approach and nature of the study is explained as well as how the literature and 

data was collected and analysed. Ending this chapter, there is an explanation of the 

measures used to ensure a high-quality study. 

 

3.1 Research approach 

In order not to get trapped in a linear process of case study, an abductive research 

approach was used. With an abductive research approach systematic combining of the 

framework, theory, the empirical world and the case can be made (Dubois & Gadde, 

2002), moving back and forth between the different mediums as the study requires it. 

The study was also designed exploratively, with the initial notion of what was important 

study and what to observe but with the open-mindedness to let the study guide its own 

course and from that drawing knowledge (David & Sutton, 2016). This combined 

research approach, in practice, meant that theory and reality could be matched, and the 

study shift between analysis and interpretation with the help of proper delimitation. With 

this research approach, exploration of the vast research gap and severely limited case 

studies could be mended by exploring deep into the unknown and matching framework, 

data sources and analysis while letting the study blaze its own path.  

 

3.2 Literature review 

For the literature review, the primary method of collecting literature was using the 

databases Scopus and Google Scholar to find peer-reviewed articles from distinguished 

journals. Scopus is a valuable resource in that it provides many articles, however, access 

is limited to only journals subscribed to by Luleå University of Technology (LTU). By 
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having a baseline of relying on peer-reviewed articles the trustworthiness of the study is 

improved and further verifications are not necessary. Google Scholar was used as another 

option to find relevant peer-reviewed open access articles.  The search process was 

conducted by investigating previous literature, using search terms such as: PSS, HUMS, 

IVHM, Information, Security, Privacy, Management, Trust; all of which were either 

searched separately or in combination with other search terms. The search results were 

sorted on relevance and number of citations. The year of publication was taken into 

consideration, where more recent articles was given a bias since more recent articles have 

more practically applicable information. Sorting on relevance was to find articles as close 

to the area investigated as possible. By sorting on number of citations, more credible 

sources were expected to be found, the more recent publications were then searched for 

and used in order to validate the claims of these articles. When searching for IVHM, 

medical and biochemical articles were excluded in order to get results from the relevant 

fields as the search engine registered the term “health” which generated hundreds of 

medical articles if no exclusion was used.  

From a baseline of peer-reviewed articles, the inductive and explorative method of 

snowball selection was applied by following citations, as a way of letting the literature 

guide the investigation forward (David & Sutton, 2016).With this approach the hopes 

were that the literature review would guide itself to a large set of valuable information 

and knowledge. The difficulty with this method however is that without the right starting 

points, many relevant articles would be missed, and the results would turn out skewered 

(David & Sutton, 2016). To counteract this potential methodology flaw; wide initial 

focus was set in order to collect the relevant articles as well as the process was reiterated 

for several research areas. By using this method of literature review, the hopes were to 

find recent and relevant literature on topics not frequently discussed together, more so 

than would have been accomplished searching the databases manually. Still, the issue 

remains that these articles with a low amount of citations do not have the credibility of 

their more cited counterparts and there is no guarantee of their quality other than being 

peer-reviewed. Upon analysing the articles, to get an understand whether they were 
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relevant, the abstract was read. If the abstract was deemed relevant to the subject, 

introduction and conclusion were read to get an understanding if the article was 

applicable to this case and if so; added to the literature review. 

Since there was limited literature on the management on IVHM when information is 

sensitive; connecting areas of research were consolidated and discussed using logical 

reasoning.  This lack of management literature on IVHM with a focus on information 

security is also evident of the literature gap and calls for new researchers to fill this void.  

 

3.3 Case selection 

A single case study design was applied in order to give proper attention to the 

complexities of the processes and interactions in the case (David & Sutton, 2016). By 

using a case as focus for the study, relations are no longer controllable and identifying 

causal processes are more difficult in the natural sequence of events. However, with this 

increased complexity comes the fact that case studies are not simulated events to reflect 

the live case workings, but rather gives the actual, full image. This allows for attention to 

go in-depth on the subject and understand its events, which is often overlooked in the 

literature because of the potential flaws.  

The case is based on a company provisioning and upgrading vehicle systems for military 

and civil applications, based in Sweden, from this point onward the company will be 

called “Company A”. Company A is one of the largest actors within the defence industry 

with presence in more than 100 countries with sales of $245m in 2017 and 650 

employees. The tough competition in the industry forces the case company to be in the 

front-end of innovation and pushing technology forward, which makes the case company 

ideal when investigating new ways to implement support business models. The case 

company was chosen because of its recently acquired interest in establishing IVHM partly 

to follow the trailblazers and remain competitive in the industry and partly because of 

changing customer requirements.  
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3.4 Data collection 

For this study, the primary source of data was qualitative interviews. Since the focus of 

the study was to investigate the perceived barriers between offering company and 

customer in both terms social- and technological aspects of a PSS, it was essential to 

interview both sides of such a collaboration. Because of the explorative and abductive 

nature of the study, qualitative interviews were chosen as the main medium of data 

collection as they allow to go in depth with topics and allow a high degree of credibility 

without missing out on information (David & Sutton, 2016). The customers of Company 

A are primarily armed forces, hence, the only customers interviewed are armed forces 

and government agencies working with the procurement process for the armed forces.  

Interviews were conducted by an initial wave of exploratory interviews with the aim of 

snowballing the study forward, gaining more interviewees by recommendation, or 

discussion of additional subjects interesting to the study. The first wave also worked as a 

way of getting an understanding of how elements from the theoretical framework works 

in practice, and what the respondents thought of the subjects discussed. Four interviews 

in total were held in Swedish, with quotes later translated to English paraphrases. While 

there is some risk value was lost in translation, the language differences between Swedish 

and English are not notable enough for this to be an issue.  

The second wave followed when a more rigorous theoretical framework was developed. 

By going in deeper with the questions a more accurate practical representation of the 

subject could be compared to the theories studied. A general interview guide was 

constructed (found in appendix B), and then customized for the interviewee asking 

questions relevant to what was being investigated. In general, interviews consisted of 

investigating what information was sensitive and what the main challenges with 

implementing PSS or IVHM would be. The interviewed military personnel were all in 

key positions regarding vehicles manufactured by Company A. Interviewee A3 was active 
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both in Company A as regional director and a reserve officer in an unlisted military force. 

This might have influenced the interviewee’s answers although the interviewee answered 

in the capacity of a military officer. The unlisted military force in question is not 

interviewed directly as there was difficulties scheduling an interview during the study’s 

timeframe.  In total, the interview transcriptions totalled at 34 pages.  

A larger pool of interviews was intended for the study but there were difficulties with 

reaching the right people and time in their schedules for an interview. Five different 

military forces was planned with two interviews with two different interview subjects 

from each was wished for.  

Table 1 – Interview structure 

ID Position Organization Date Medium Duration 

(min) 

Language 

WAVE 1: Exploratory, Semi-Structured  

A1 Head of 

Vehicle 

Software 

Company A 19/2/19 In person 55 Swedish 

A2 Director 

Combat 

Vehicles 

Company A 27/2/19 In Person 40 Swedish 

WAVE 2: Exploratory, Semi-Structured 

B1 Sergeant Major Military 

Forces B  

20/3/19 In Person  40 English 
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C1 Staff Sergeant Military 

Forces C  

10/4/19 Telephone 40 English 

E1 Strategic 

Specialist 

Combat 

Vehicle 

Government 

Agency E  

10/4/19 Telephone 35 Swedish 

A3 Regional 

Director / 

Reserve Officer 

Company A 08/5/19 In Person 50 Swedish 

 

3.5 Data analysis 

Thematic analysis was used as means of analysis for this study. This was done because of 

the study’s qualitative nature and because it allows for lower effort organizing of data in 

a structured, and easy to use way while allowing for the analysis to be expanded (Braun 

& Clarke, 2006). This method empowered the abductive research approach by allowing 

for easier comparison of themes between different data sets and theory. The themes and 

codes of the data were not predetermined but was rather allowed to emerge from the 

data. Coding allows for reduction, where central themes that reoccur are highlighted and 

the research can be focused on areas that are deemed interesting or relevant to the 

research. The data analysis was made in accordance to the 6-phase recursive process and 

step-by-step guide by Braun and Clarke (2006). Recursive meaning that the research was 

not linear and could jump between phases as required. This method provided flexibility 

in analysing the data, further empowering the abductive research approach which allowed 

for themes to be reanalysed when new discoveries occurred in later interviews. 
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Phase 1: familiarizing yourself with your data 

Every dataset was transcribed, listened through and read through after the interviews as 

to understand that depth and breadth of its content. Meanings, patterns and ideas were 

searched for upon familiarizing with the data and noted. After listening through the 

interview recordings, they were transcribed manually by listening and writing the 

transcripts word for word as to not miss out on any information that will prove important 

on a later stage.  

Phase 2: generating initial codes 

Codes interesting to the study were produced, based on features found. A total of 22 

codes were generated. Equal attention was given to each data item and interesting aspects 

were identified and noted as to form the bases of the themes. 

Phase 3: searching for themes 

Upon finishing coding, the codes were sorted into potential themes using a table to 

visualize the work. The themes were contextualized based on their ability to answer the 

research questions.  

Phase 4: reviewing themes 

The candidate themes were reviewed; as a result, either refined, split or joined together, 

while some candidate themes were not considered themes at all upon review. The 

extracts of each theme were reread to find if they could form a coherent pattern or not. 

The themes for which there was a failure to find a coherent pattern were either discarded, 

given a new theme or reworked. Next up, the themes were validated as to whether they 

represent the data sets or not and any additional data generated or missed earlier were 

coded. This process repeated until a satisfactory thematic map was produced of the data. 

Phase 5: defining and naming themes 
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The essence of the data of which the themes captured, and the aspects captured by each 

theme were identified. A detailed analysis of each theme was conducted, identifying how 

the themes collaboratively work towards answering the research question and thus 

fulfilling the research purpose. Refinement of the themes continued until scope and 

content of each theme was clearly defined.  

Phase 6: producing the report 

With clearly defined themes, a final analysis and an embellished report produced. The 

report was created as to contain relevant information to the study, providing sufficient 

evidence from the data and themes, while not providing any redundant or insignificant 

information. It was presented with an analytic narrative arguing for the data’s relevance 

to the research questions.  

 

3.6 Quality improvement measures 

To ensure the quality of the study, the three aspects of credibility, transferability, 

dependability and confirmability were considered when choosing methodology for the 

data collection and data analysis (Lincoln & Guba, 1985). 

Credibility was secured through a more hands-off approach to interviewing, abstaining 

from interrupting the interviewee and letting them tell their story. With less intervention 

from the interviewer, the interview is not guided or biased by the researcher (David & 

Sutton, 2016). Triangulation, while advocated for when doing other qualitative research 

approaches, is not emphasized when doing systematic combining in an abductive 

approach (Dubois & Gadde, 2002). Here, multiple sources aid the research in that it may 

reveal aspects obscured to the researcher.  

Transferability, or if the study’s findings can be applied in other situations, was improved 

by providing a case study. The context is seemingly specific with several elements and 

theories layered upon each other. However, since the different aspects are discussed in 
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relation to one another in addition to, the reader can apply certain causalities to many 

other situations like the case for this study.  

Dependability, will the indicator provide the same result at another time? (David & 

Sutton, 2016). The semi-structured provided more reliability to the study than what its 

unstructured counterpart would, however the reliability was not considered enough if 

left there. Therefore, the thematic analysis provided a way for the data to be compared, 

despite its varied nature. By conducting confirming interviews, the reliability could be 

verified by confirming what was already said and if different actors would answer the 

same to questions asked to other actors. In many cases the respondents provided the same 

themes with slight variations in nuances of the answers or provided themes in close 

relations with other respondents. To further increase dependability, the amount of 

interviews and respondents can be increased, both for the interviewed organizations and 

by branching out into adjacent industries.  

Confirmability, does the data really represent what it is supposed to? By interviewing 

several people internally and interviewing representatives from different authorities and 

customers, the confirmability of the study was ensured. While important to get a selection 

of representatives interviewed, the selection of them was perhaps even more valued for 

this study. Only interviews with people considered to be understanding and of high 

relevance were selected for interviews. Interviews were transcribed, coded and 

categorized based on the transcripts from interviews rather than the preferences of 

interviewer.  
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4. FINDINGS AND ANALYSIS 

This chapter presents the study’s findings and analysis in order to answer research purpose 

“to enhance knowledge of how organizations can form a PSS through an IVHM system 

when information is sensitive“. The chapter is divided into 4.1-4.5 sub chapters. These 

chapters are emerged from theoretical relevance to the subject and common themes from 

the interviews ordered to answer the research questions.  

 

4.1 Particular interest in IVHM-PSS 

During the interviews the respondents expressed interest in several aspects of IVHM and 

PSS. A result-orient PSS is considered for this chapter as it entails a higher potential for 

value creation. Appendix G presents the particular interests of the respondents and is then 

coded.  

 

4.1.1 Increased Performance 

The respondents expressed a desire of general performance increase in the vehicles, if it 

is by increasing Mean-Time-Between-Failures, Mean-Time-Between-Repairs, 

availability or some other Key Performance Indicator.   

“Availability. Fully. Actually, you can almost say; look at an airplane, if 

the thing lands, the pilot comes out, there is somebody taking care of 

the helmet, there is a crew taking care of the plane, and he (the pilot) 

goes to prepare for the next mission, doesn't look at the plane. he only 

looks at it when he comes back and has to fly again.” - B1 

Much research has been made of the benefits of IVHM systems and the previously 

mentioned KPIs are all in accordance to their findings (Azarenko et al., 2009; Manzini 

& Vezzoli, 2003). With this said, there is an understanding of the benefits of an IVHM 
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system in the vehicles in a performance matter. The difficulty, however, lies in persuading 

the customers to take the leap and initiating a solution before any numbers are available. 

One solution to this would be to first initiate a pilot project where, for the customers, a 

cheaper initial solution is made to see how the system and business model would fare in 

a live case. This could in turn lead to live case numbers to use to sell the solution to other 

customers.  

 

4.1.2 Decreased Costs 

Another desired benefit of IVHM and PSS is decreasing costs, voiced by respondents and 

found in the literature. C1 expressed the desire to cut down on the amount of personnel 

involved in maintenance: 

“I think maybe we could break down some of the amount of personnel in the Danish 

that would have to address all of this stuff and instead pay another company to do it.” – 

C1 

Ofsthun (2002) and Ferreiro et al. (2012) are two articles that discusses the potentially 

decreased costs from IVHM. Through minimizing operating costs, maintenance sots, 

conducting better diagnostics, prognostics and automated inspections and anomaly 

detections costs can be minimized. This can in turn decrease the overall cost of purchasing 

the vehicles, granting competitive edge to Company A. These spoken expectations 

should be met and perhaps superseded with successful implementation of the systems. 

With cutting down personnel, as expressed by C1, comes some challenges. If Company 

A would increase involvement and replace the customer with their own personnel or 

operations for increased effectivity, there is an issue with changing the conservative 

system in place, as explained in 4.5.1.  

Since national defences operate with a fixed budget, live case numbers anchored in facts 

and credible prognostics are always to be preferred if not required. Increased 
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performances or decreased costs are thus highly relevant when deliberating for instance; 

what deal for infantry fighting vehicles to choose.  

 

4.1.3 Additional Information 

Both PSS and IVHM operate on a large and efficient stream of information at their cores. 

Some respondents expressed the desire to partake in the information extracted to get a 

better overview of the status of the vehicles. Perhaps most important for the fleet 

managers of the customers, as expressed by E1: 

“I think the bosses that decide how their units are used want this kind of information. 

This is a way to quickly get a grasp of the situation and based on that make a decision.” 

– E1 

The desire to access additional information of the vehicle’s respective parts is naturally 

satisfied with the introduction of IVHM. Depending on who owns the information and 

what information contractualization can be heavily customised to the customers’ needs 

regarding information access.  

 

4.2 What information is sensitive? 

During the interviews, several respondents spoke of certain information elements being 

more sensitive than others for sharing with Company A, stemming from both 

monologues by the interviewees and from direct questioning. Appendix C shows what 

quotations led to what codes.  
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4.2.1 Positioning, Lethality, Mobility 

The respondents expressed that information with a strong link to the vehicle’s capabilities 

in terms of where they are, where they can reach, and ammunition is very sensitive. This 

information can be argued to be summarized as variable information that cannot be 

gathered beforehand and is relevant only if the information is recent.  

 “I would say that it primarily depends on the customer you’re dealing 

with, but primarily it is position. Also, things that affect critical system, 

information of effect on critical systems, for example lethality and 

mobility.” – A3 

Information is currently being sent through the Battle Management Systems (BMS) and 

contains much of the same information that would be sent through HUMS. However, 

examples such as GPS-position, ammunition and other means of lethality, fuel status have 

been made by respondents as extra sensitive information. These types of information must 

be evaluated how important they are for the HUMS to be operational and efficient, as 

the information might require the system to have additional security measures that would 

incur higher cost of the solution.  

 

4.2.2 General information sensitivity 

From the interviews it was clear that all information is sensitive to a certain degree, with 

some information being more sensitive than other. 

 “…the sensitive part is the fact that you send it, as a batch. IF that is 

intercepted, somebody exactly how your fleet is looking like, but on 

the other hand, right now we are doing it by speech, that's just as 

unsafe I think, if you're listening in to the radio.” - B2 



36 

 

 

When it was understood that information is sensitive in regarding a system of PSS through 

IVHM, codes were constructed of what information is more sensitive than other. As 

quoted by B2, the same sentiment echoed through all the interviews; all information is 

sensitive when it comes to military operations. Most of the information would allow 

enemy forces an advantage if collected, making information security for all information 

a priority to be solved, not just any one kind of information.   

 

4.3 Technological Challenges  

As presented in the literature review, a large challenge lies within the technological aspect 

of a system of PSS and IVHM. This is due to the fact that the technological solution lays 

the foundation for realizing either the business model of PSS or the information gathering 

aspect of IVHM. Also, from the interviews were several opinions of technological 

challenge voiced. Originating perhaps, in the fact that this kind of information gathering 

and sending system has not yet been achieved in the vehicles manufactured by Company 

A. 

“well, I don't have to build it, that's the only challenge I see.” – B1 

Perhaps the most straight-forward challenge of establishing the technological system in 

the vehicles, and one of many challenges explain in the literature although with limited 

attention (Xu et al., 2014). Currently, the technology exists in boats, airplanes and land 

vehicles to name a few, indicating that the technological challenge is indeed surmountable 

for vehicles in the defence industry. Military applications have seen systems of the same 

sort in use, indicating too that the secrecy and data transfer is manageable.  

Many respondents expressed skepticism to how an IVHM-system can be implemented 

in practice. These concerns are summarized from quotations, worked into codes in 

Appendix D. While conducting the interviews, it was quickly identified that the 

theoretical challenge to information management is present in practice, as several 
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respondents confirmed this theory. Appendix E shows quotations from the interviews 

and their codes. 

 

4.3.1 Information Management 

From the respondents it is evident that information management is a large obstacle in 

order to implement an IVHM-system according to the customers. Security of the 

information is integral for the solution to work for the customers, which means proper 

information management is important. 

“we are having some rather security-sensitive systems on our vehicles, 

including our BMS (battlefield management system) so one of the 

issues we have been thinking about is if this system mainly is kind of a 

WIFI-based information exchange system, if that will create kind of a 

back door into the system to be used.” - C1 

The findings are in line with some of the theoretical findings, where the major challenge 

of information management can be identified in PSS, IVHM and FMS. According to 

Webb et al. (2014), IVHM relies on the information being accessible in order to remain 

operational. If the IVHM fails, so does the FMS and PSS, which both relies on IVHM 

to work. With that said, in the defence industry, this message appears to echo louder as 

all respondents in one way or another stressed information management as a crucial 

priority.  

 

4.3.2 Procurement 

Several independent concerns relating to procurement was noted from the interviews. 

With heavily customizable requirement specifications and several customers with 

relatively few vehicles each, finding one solution to fit all is impossible. One respondent 
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stressed how different requirements can be from one customer to another, which would 

imply fundamentals of information extraction to be changed, if not an agreement to alter 

those requirement specifications can be made.  

 “… all information we extract from the vehicles are owned by the 

customer … we will have to negotiate with them.” – A2 

To respondent A2, the primary challenge lies in the procurement process and how to 

draw out a contract that allows an IVHM-system to be efficient. Expressed by the 

respondents from Company A can the theoretical issue of involvement be found, where 

access to the information is difficult and must be done through contractualization and 

procurement.  

 

4.3.3 Controlled extraction 

After the issues of what data to be collected and the underlying technological system for 

data collection has been solved, emerges the next challenged; extraction. For the 

information to be transferred securely, an appropriate solution needs to be developed.  

 “But you have to send it (data) anyway because otherwise the guys in 

the back does not know how it is like. What you don't want is that the 

vehicle by itself sends the whole time.” – B1 

Many concerns were expressed by the respondents regarding how the extractions of 

information needs to be made. What, when, where and how needs to be answered for the 

extraction before contractualization and technological development can start. What 

information to be extracted has already been discussed in 4.1. When the data extraction 

can be made depends with many other things, on the current situation and the customers’ 

requirement specifications. From the interviews it was clear that extraction during 

peacetime should be considerably different than during active missions and practice 

missions. This in itself poses one major challenge for the system as to be accurate the 
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system relies on up-to-date information of its respective collection points to make 

accurate analysis and prognostications. This ties to the where too, as extraction in the field 

entails technological, logistical and information security challenges. Broadcasting sensitive 

information wirelessly poses a difficulty in that the signal needs to be strong with receivers 

needing to be able to be reached even in remote areas. Bandwidth is an issue too, where 

other information packets would most likely have priority, if not an upgraded 

communications solution is made. Encryption becomes more of a priority if the 

extraction and transfer is in the field. How this should be done is no easy solution. 

Respondents have suggested that extraction should be made in controlled situations, 

either wirelessly when entering a garage or by plugging in a chord while refueling to 

name a couple of examples. The operational duties of this extraction should be automatic 

or cause as little labor for the end users as possible, raised as a concern by one respondent. 

Automatic extraction minimizes the potential for human errors (Webb et al., 2014). 

However, it puts more responsibility on the method of extraction and technological 

solutions working without fault.  

 

4.3.4 Data Transfer 

Maintaining a secure and reliable data transfer method ties closely to data extraction. 

Technological solutions are key for this to work flawlessly. Sufficient contractualization 

and trust is needed to initiate and secure that sensitive information of the health of their 

fleet is transferred safely and efficiently back to Company A.  

”For Company A there is a challenge with Customer D in the 

sensitivity of the information, that is to transfer the information safely.” 

- A3 

Old methods of health assessment and prognostics of the vehicles involved to manually 

connect a computer to the vehicle, run extraction and then physically transport the 

computer back to Company A. For large amounts of data that are to be analyzed 
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automatically, this is not a sustainable solution. Instead, resources need to be spent on 

developing or integrating current solutions to a reliable transfer system.  

 

4.3.5 Encryption 

Transferring data from one geographic position to another exposes said information to 

enemies’ interception. One respondent put it so eloquently:  

“I think we would consider if it would be needed to have every 

channel in and out of the vehicle encrypted. So we are not having a 

single unsecure communication between the iHUMS and the 

download facility for an entrance into the other more sensitive 

systems.“ – C1 

From the respondent it is clear that it will be a requirement for the system’s security to 

be on par with the current systems. A concern by respondents was that another system 

transferring information would be security risk granting enemies another way of entry 

into the vehicle. The chain is only as strong as its weakest link, it applies to combat 

vehicles as well; if one system is weak enough to allow enemies entry, the other systems 

security measures are all for naught. This makes it impossible to skip out on security 

measures of the system. Especially vulnerable seems to be the transfer process, according 

to the consensus of the respondents. As stated in 4.1; the information itself does not seem 

as a particularly sensitive subject if the proper technological solutions allow the 

information to be extracted, encrypted and transferred safely.  

 

4.4 Social Challenges 

From the literature, and the developed model of challenges, social challenges was found 

to be one major challenge. These challenges are of trust, relationships, contractualization 
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and involvement. It was evident that trust is important when engaging in any sort of 

contract and when scaling those contracts up to allow for PSS, which would suggest more 

involvement in the customer’s processes, the need for trust increases. The interviewees 

were asked either directly, or the interview flowed naturally into how important trust 

and relationships are for B2B-engagements and its eventual challenges. Appendix F shows 

quotations from the interviews and their codes.  

When discussing the possibility of increased involvement from Company A into the 

processes of customers, a few concerns were highlighted. Presented as quotations and 

respective codes in Appendix H. 

 

4.4.1 Trust Building  

When first asked of the importance of trust, none of the respondents were fast in 

answering and all seemed surprised. However, as the conversation kept going, it was 

obvious that trust and relationship between supplier and customer is important. This 

could indicate that trust and relationship management is not something that is an active 

topic the respondents are working with but is something that is passively building up, 

automatically by such trust building processes as explained by Doney and Cannon (1997);  

Trust is increased by the capability process by delivering on promises. Similarly, the 

intentionality process increases trust by both parties’ increased understanding of each 

other over time. With the long-term customers, the transference process comes into play 

by trust built up in previous employees between customer and supplier.  

”Trust has a large significance, based on your relation. There are 

several opportunities with Customer B thanks to our relation. Because 

of that we can deliver this (HUMS) in an entirely different way and 

have a dialogue with the customer, but once again, we need facts on 

the table; ‘you save this much’.” – A3 
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Evident in the interview with A3 is that trust is important but is not a substitution to 

contractualization, much like the literature suggests (Klein Woolthuis, Hillebrand and 

Nooteboom, 2005). Lyons and Mehta (1997) on the other hand, claim that more trust 

removes the need for contractualization, which according to the respondents is not 

necessarily the case in the defence industry, where old, rigid systems and methods does 

not allow for uncertainty. Smith Ring and Van De Ven (1994) suggest that you need 

trust in order to initiate drawing a contract, which is confirmed by the respondents. Once 

you have the facts that this will save money, increase performance, increase MTBF or in 

another way deliver value to the customer, it is easier to convince them to try the idea if 

there is trust between the two parties.  

 

4.4.2 Contractualization 

Any business deal requires contracts in order to function, a very complex business deal 

involving defense materiel, sensitive information, pioneering technological solutions and 

involvement into rigid old systems unwilling to change is no different. While discussing 

trust, its role in B2B dealings and surrounding subjects, contracts was a topic that appeared 

more often than not.  

“..I am also aware that today, both parts involved in such a contract or 

any kind of procurement process, there are so many lawyers involved 

so both parties are trying to make sure the best they can that they have 

foreseen everything, that nothing can go wrong and that the contract 

is written to their best favour. In such a matter I don't think trust is 

that important, but on the other hand, once you get to know these 

companies, I know a lot of guys at Company A and of course our trust 

between us is extremely important” - C1 

From the interview with C1 it is evident that contractualization is inevitable and will not 

be diminished by an increase in trust. The effect of personal trust between employees of 
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the companies involved in B2B interactions is hard to understand. An increase in personal 

trust should translate to a personal bias to remain with the company, however it is an 

executive decision to switch supplier or not. If the trust building can be scaled from a 

personal level up to a governing level or even company level, involvement in the 

customer’s processes would be easier to implement and maintain and thus allowing for a 

PSS.   

 

4.4.3 Change Management 

Several respondents told that one major difficulty of introducing PSS-IVHM would be 

that old habits die hard, there is a sense of conservatism within the armed forces. 

Explained by C1 in perhaps the most clear-cut way imaginable: 

 “The first thing I think of is that, not only the Customer C but I 

think any armed forces in the world is a very old, very rigid system, 

and often it takes a lot of effort and a lot of time to start maneuvering 

in another way” – C1 

To introduce change to an old and for a long-time unaltered system is no easy task. This 

would require rigorous investment of resources into change management in order for the 

necessary changes to come into effect and then continue to remain effective. The current 

situation is not sustainable for PSS, as PSS would stir things up for the customers in terms 

of logistics, material handling and daily routines for the end users. Depending on the 

extent of involvement into the customer’s routines and processes, Company A would 

take responsibility of to a certain degree of spare parts management and maintenance in 

accordance to the PSS-plan.  

This kind of conservatism in the industry, combined with the fact that the industry creates 

cutting edge technology creates somewhat of an oxymoron. The conservatism prohibits 

change in terms of methods, practices, business models or other aspects regarding 



44 

 

 

reorganization, while the incumbent innovativeness of the industry tugs at the other end 

of the rope for a change in the aforementioned aspects. This conservatism can be argued 

to be partly rooted in the fact that if something goes wrong, it can have catastrophic 

consequences in a loss of lives. Partly can the conservatism also be rooted in the fact that 

the defence industry is one of the oldest industries of the world; since the beginning of 

human history there has been the practice of warfare. The practice has changed since the 

stone age, but its principles take a very long time for change to occur even in its slightest 

ways.  

At the same time, the defence industry has created many innovations that are now part 

of our everyday lives, to name a few innovations; digital cameras, radar, microwave, 

computing, GPS, penicillin among many others. Conservatism and innovation are usually 

antonyms but within the defence industry they are extremes pulling in either direction 

seemingly counteracting each other. Plenty of priority should be made to change 

management as it appears to be crucial for organizational change to be made in order to 

push new business models such as PSS.  

 

4.4.4 Logistical Reliability 

A notable theme that emerged from the interviews are that of logistical reliability; where 

the respondent B1 suggested that in order for the logistics to be reliable, it needs to be 

controlled by their own organization.  

“the flow of spares. It's the same, my personal opinion is; Company A 

should do that. army experience or army thinking is; No, we should 

have the stock. because of again, strategical deployment of your fleet.” 

– B1 

This stresses the fact that Company A needs to deliver spare parts and maintenance to the 

customers to, at the very least, the same standard as the previous arrangement before 
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initiating PSS. But firstly, they need to convince the customers that Company A can 

deliver to the needs of the customer; supported by both a rigorous contractualization to 

ensure the efficiency is as needed and increasing trust at early stages for the increased 

involvement to be accepted.  

 

4.4.5 Lost experience of personnel 

One respondent voiced the concern that if Company A increases its involvement in the 

processes of its customers and end up using their own personnel for maintenance and 

repairs instead of the military mechanics, important experience or expertise would be 

lost. As explained by C1; 

 “Of course it would be easier for military mechanics who are going into some kind of, 

perhaps, dangerous mission abroad where the platform is being deployed to, it would 

be easier for them to maintain and repair the vehicles if they have the daily life 

expertise from back home.” – C1 

The concern for losing the experience of expertise of personnel to be deployed to active 

missions can be solved by providing personnel working for spare parts management for 

Company A at the site of customers the necessary training and clearance to be deployed 

with the customers unit. An alternate solution would be for some logistics and 

maintenance personnel to remain military with an increased guidance / governance by 

Company A.  

 

4.5 Extending the analysis 

From the analysis emerged an underlying theme of conservatism in the defence industry, 

explained in detail in 4.5. By adding this, from the analysis, identified new challenge to 

figure 2 in 2.7, emerged the new challenge model, shown below as Figure 3:  
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Figure 3 – Emerged challenges of PSS-models 

Conservatism hinders involvement, meaning reaching a higher involvement within the 

defence industry is seemingly much more difficult than in other industries. This has the 

effect of punishing high-involvement business models such as a result-oriented PSS, 

making involvement harder to achieve and causing an increased social challenge. In order 

for PSS to work in the defence industry, IVHM with its technological challenges need 

to be addressed. However, prior to this, the social challenges need to be solved for any 

of the technological solutions to have effect. The conservatism in the organization of the 

customer needs to be reduced to a point where it no longer prohibits innovation of 

business models, that is; allowing for Company A to be involved in the methods and 

processes of the customer without hindrance. Working on the soft, social challenges 

clearly have no short-term solution, since aspects such as trust building and relationship 

building requires to be developed over time, perhaps especially so in a conservative 

industry. Therefore, a clear goal of building trust and relationship should be made for 

current customers, so that in the future PSS and IVHM can be facilitated. To combat 
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these difficulties of conservatism, considerable practice changing principles need to be 

adopted, hence making the factor of conservatism shift the focus towards change 

management. 

In the interviews it was evident that the respondents were caught off-guard by the 

questions regarding social challenges, initially saying there are no actions taken towards 

working with trust or relationships. However, later in the interviews, all the respondents 

argued that the social aspects are something very important in making a working B2B 

arrangement. This could indicate that the social aspects are sufficiently understood in the 

defence industry, hence not effectively executed either. This could be because of the 

conservatism in the industry or because of a technology-driven organization. The defence 

industry is not only conservative but also highly innovative through its heavy 

engineering-oriented methodology, pushing more towards tangible technological 

solutions instead of intangible social solutions.  With this said, I suggest these social aspects 

to be further investigated in the information sensitive and conservative defence industry 

in order to further the understanding of how to, most effectively pursue PSS through 

IVHM.  

With the complexity of the situation at hand, as analyzed and subsequently logically 

argued through theory, many variables are unknown for a potential solution. My 

suggestion is therefore that work towards a PSS-IVHM solution should be worked 

towards together with a customer whom has a high sense of trust towards Company A. 

This way some of the variables can be easier determined at an earlier stage and the 

complexity of a general solution can be delayed to a point where those left-over variables 

can be easier solved.  

Alternatively, the technological solution could be engineered first, testing the system 

before engaging in the resource-intensive work on the social challenges. A calculation 

will have to be made of what the benefits and costs of either approach, or a mixture of 

both. At one point of the development, a balance of working with the technological and 

social aspects will have to be reached, when and how this point is reached is volatile and 
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will have to be heavily customized to the customer and case. If only social aspects are 

considered at the start of development, the technological aspects can be neglected, and 

some major challenge can put an end to the project after the heavy investment in social 

change has already been made.  

Smith Ring and Van De Ven (1994) found that trust is a prerequisite to contractualization 

and Lyons and Mehta (1997) suggest that increased trust diminishes the need for 

contractualization. By extent, this could mean that having an efficient information 

management system the customers can trust, reduces the emphasis on heavy 

contractualization to protect the sensitive information. Paradoxically, to establish an 

efficient information management system, one needs access to the sensitive information, 

creating a sort of catch-22, where both scenarios need to precede the other. Suggesting 

that, if indeed this is the case, one party will have to sacrifice some security and trust the 

other party in order to establish the system and thereafter letting the customer trust in the 

technological solution instead. From this, one can conclude that trust needs to be built 

prior to venturing into an initial PSS-IVHM-solution.  

A system of PSS and IVHM in the defence industry has no simple solution. There are 

several variables and challenges that are changed from one case to another and needs to 

be highly customized depending on the situation and customer. This analysis, however, 

provides an overview of the main challenges and key notes of what to expect when 

pursuing servitization through PSS and IVHM and helps answer RQ3.  
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5. DISCUSSION AND CONCLUSION 

This study has expanded on previous literature by expanding the areas of PSS and IVHM 

into an information sensitive industry. How they independently and merged are 

perceived to operate in this industry, their supposed benefits, challenges and potential 

ways to overcome these challenges. 

 

5.1 Theoretical contribution 

This study treads a new area not previously explored in the literature when it combines 

PSS and IVHM, which relies heavily on information flow to succeed, with a case of 

information sensitivity. This study hence explores a problematic area for either PSS or 

IVHM, expanding the current literature and providing initial suggestions of how to 

navigate this. Many challenges identified in the literature has been found in data 

collection of this case study, more specifically, this study suggests how customers view 

the potential challenges and benefits of PSS and IVHM in an information sensitive 

industry. For the PSS literature, this study provides the new challenge of conservatism in 

the defence industry, previously not discussed, hopefully guiding future studies towards 

the principles of change management in the military industry.  

 

5.2 Practical contribution 

This study has several implications for management practice. Firstly, it shows managers 

the challenges that comes with implementing PSS-IVHM and increasing involvement in 

the customers’ processes. Secondly, this study shows the theoretical and general 

challenges of PSS-IVHM and applies the case study’s perspective of information 

management, granting managers a larger foundation of knowledge before starting their 

initiatives of PSS-IVHM. With this initial knowledge, managers can more efficiently 

point their resources when conducting a pre-study of IVHM and PSS. With conservatism 
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identified as one of the main obstacles to creating PSS through IVHM, managers can 

focus their efforts towards change management to combat the conservatism. 

 

5.3 Limitations and future research 

This study has a few limitations and recommendations for future research. For limitations, 

this study is of a complex scope, adding theory from PSS, IVHM and Information 

Security and then comparing it with findings from a single case study, making 

generalizability hard to achieve for the population. However, comparing the results of 

the case study with previously developed theories, analytical generalization can be made.  

To further increase the credibility of the study and to confirm the findings of the study, 

an additional set of interviews should be made, as this study suffers from limitation of 

having a low number of interviews. A set of confirming interviews to confirm the 

findings being true to reality. Additional interviews with a larger number of customers 

and a larger number of representatives from each customer company in order to confirm 

the findings. Future studies can correct these limitations by conducting a larger number 

of interviews with more interview subjects from various military forces and government 

agencies.  

For future research, PSS and IVHM should be studied in other contexts as well as confirm 

this study’s finding in the defence industry. Additionally, future research should expand 

on this study’s findings and draw data from interviews of people in more decision-making 

roles rather than users. The study can be expanded or continued after the pre-study phase 

by following how and if the challenges change during implementation of PSS and IVHM.  

Another area for future research is Change Management, which should also be 

investigated together with PSS and IVHM in the defence industry. This is because of the 

identified challenge with making changes in the industry, which is ultimately required 

for either PSS or IVHM to work efficiently. Involvement from the supplier is needed in 
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the customers’ processes but an old industry refusing to change old systems and methods 

cannot change without the proper management, as explained in 4.5.1. 

One more area to be further investigated is the effect of personal trust in B2B decisioning. 

The respondents believed that trust had was important for B2B decisioning, as analyzed 

in 4.5.1. However, further studies should investigate how much trust affects B2B deals.  
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APPENDIX A – SEMI-STRUCTURED INTERVIEW GUIDE - 

INTERNAL 

Background questions 

1. Formal position 

2. What are your job assignments? 

3. What is your former experience with IVHM/HUMS and PSS? 

 

HUMS/IVHM 

1. What do you see as the main benefits of HUMS/IVHM? 

2. What do you see as the main challenges? 

 

Information Security 

1. What information do you see as sensitive when it comes to establishing a 

HUMS/IVHM system?  

2. What information do you see as problematic managing for customers? 

3. What information do you see as problematic for the customers to manage? 

4. How do you suppose customers’ information should be managed? 

5. How do you suppose customers’ information should be extracted? 

6. Are there other stakeholders affected by such a system? 

7. Are there standards to use in order to ensure customers their data will be 

managed securely? For example, through ISO 13374? 

 

Product-Service Systems 

1. What difficulties do you see of increasing servitization? 

2. What opportunities do you see of servitization?  

 

Sales 
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1. In general, can you explain the design of the contracts with customers? 

2. When negotiating with potential customers, what qualities do they see as most 

important? 

3. What qualities do you see as important in a customer? 

4. Is trust or relationships important for making sales? 

a. What measures do you take to improve trust with customers? 

b. What measures do you take to improve relationships with customers? 

5. What securities can you offer customers?  

 

Closing questions 

1. Is there something else you would like to add? 

2. Who do you think I should interview to gain an understanding of PSS, 

HUMS/IVHM and Information security?  
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APPENDIX B – SEMI-STRUCTURED INTERVIEW GUIDE - 

CUSTOMERS 

*Quick summation of PSS and IVHM*  

Background questions 

1. Formal position 

2. What is your former experience with IVHM/HUMS and PSS? 

 

HUMS/IVHM 

1. What do you see as the main benefits of HUMS/IVHM for your organization? 

2. What do you see as the main challenges or such a system?  

 

Information Security 

1. What information do you see as sensitive when it comes to a HUMS/IVHM 

system?  

a. Is it depending on the type of vehicle? 

2. How do you suggest information should be managed? 

a. How do you suggest information should be extracted? 

b. Who should be responsible for quality, accessibility, utility of the 

information? 

3. Are there other stakeholders affected by such a system? 

a. Government? 

b. Service-companies? 

 

Product-Service Systems 
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One possible scenario of PSS is that Company A will be responsible for a larger part of 

the service operations (servitization), for example materials handling. 

1. What difficulties do you see with such an arrangement? 

2. What opportunities do you see with such an arrangement? 

 

Procurement 

1. What qualities do you see as important in a supplier of the arrangement previously 

discussed? 

2. How is trust or relationships important for making purchases? 

a. What measures do you take to improve trust with suppliers? 

b. What measures do you take to improve relationships with suppliers? 

 

Closing questions 

1. Is there something else you would like to add? 

2. Do you suggest anybody else to discuss with regarding any of the above subjects 

to get another perspective or more in depth? 
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APPENDIX C – THEMATIC CODING OF INFORMATION 

SENSITIVITY 

ID Quotation Code 

A1 “GPS, especially so in war-time. Possibly how many 

shots have been fired…Solve GPS and the rest can be 

negotiated.” 

Positioning, 

lethality 

A2 “All information can be sensitive if in the wrong hands.” 

General Information 

Security 

B2 “…the sensitive part is the fact that you send it, as a 

batch. IF that is intercepted, somebody exactly how 

your fleet is looking like, but on the other hand, right 

now we are doing it by speech, that's just as unsafe I 

think, if you're listening in to the radio.” 

C1 “I think I would say is more sensitive is location data, 

GPS, coordinate etc. I think we would see this as more 

sensitive than simple information regarding revolutions 

of the engine, running time, fuel consumption etc.” 

Positioning 

E1 ”You do not want certain information to fall into 

enemies’ hands. This could partly be how much 

ammunition is available, you do not want that known. 

It can also be fuel levels; it tells the range of the 

vehicles.” 

Lethality, Mobility 
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A3 “I would say that it primarily depends on the customer 

you’re dealing with, but primarily it is position. Also, 

things that affect critical system, information of effect on 

critical systems, for example lethality and mobility.” 

Positioning, 

Lethality, Mobility 
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APPENDIX D – THEMATIC CODING OF CHALLENGES OF IVHM 

ID Quotation Code 

A1 “This is an immature and slow industry. … ‘Customer B’ 

had the requirement of no wire-less communications while 

‘Customer C’ had the requirement to have it.” 
Procurement 

A2 “… all information we extract from the vehicles are owned 

by the customer … we will have to negotiate with them.” 

E1 ”The challenge is definitely the fact you need control of the 

security. It is, as with much else; the more systems you equip 

a vehicle with, the more expensive it gets.” 

Information 

Management, 

Procurement 

B1 “The challenge is that you get an overload of information at 

3rd level maintenance, because we have a lot of fault codes.” 

Information 

Management 

C1 “we are having some rather security-sensitive systems on our 

vehicles, including our BMS (battlefield management 

system) so one of the issues we have been thinking about is 

if this system mainly is kind of a WIFI-based information 

exchange system, if that will create kind of a back door into 

the system to be used.” 

A2 *when asked about challenges*  
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“Cybersecurity, a controlled hacking attempt was made, I 

think it took 13 seconds to break in. However, there was no 

[Cyber Security] requirements on that model.” 

B1 “well, I don't have to build it, that's the only challenge I 

see.” 

Technological 
A3 ”It is easy when are you are on site and have access to the 

information, but it is more difficult when you are to extract 

that information and send it back for analysis” 

A3 ”For challenges I think, that it is important to make it as easy 

as possible, in order for the end users not to get another task 

to do. It should be simple, because is it not simple, the 

information will stay”. 

Simplicity for 

end user 
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APPENDIX E – THEMATIC CODING OF CHALLENGES TO 

INFORMATION MANAGEMENT 

ID Quotation Code 

A2 “Then there is also the trust for the data, that it is correct. 

We will use the data in for example warranty-errands. … 

The customer must also trust that the data coming back 

to them is truthful.”  
Data Transfer 

A3 ”For Company A there is a challenge with Customer D 

in the sensitivity of the information, that is to transfer the 

information safely.” 

B1 “Everything you put in those formats is sensitive Because 

I am talking about my level of ammunition, I am talking 

about my level of fuel. So yes, that is tactically very, very 

important. But you have to send it anyway because 

otherwise the guys in the back does not know how it is 

like. What you don't want is that the vehicle by itself 

sends the whole time.” 

Controlled 

extraction 

C1 “I think we would consider if it would be needed to have 

every channel in and out of the vehicle encrypted. So, 

we are not having a single unsecure communication 

between the iHUMS and the download facility for an 

entrance into the other more sensitive systems. “ 

Encryption 
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B1 “…the sensitive part is the fact that you send it, as a 

batch. If that is intercepted, somebody knows exactly 

how your fleet is looking like, but on the other hand, 

right now we are doing it by speech, that's just as unsafe 

I think, if you're listening in to the radio.” 

B1 *when asked about what information is sensitive* 

“I think you should leave those kind of things flexible, I 

mean if I am on a peacekeeping mission, I don't care. But 

if I am sent to Afghanistan, then I might want to have 

some information blacked out.” 

Varying data sent 
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APPENDIX F – THEMATIC CODING OF CHALLENGES TO 

TRUST AND RELATIONSHIP MANAGEMENT 

ID Quotation Code 

A2 “Maybe the most obvious challenge we have is the cultural 

differences. … We are not fully compatible from start, then 

we need to understand why he/she says what he/she says.”  

Communication 

B1  “We are working continuously together, so that's already 

done. …that company has to sign papers that whatever 

happens, bankruptcy etc., they stay. And I think if you 

cannot have that trust, don't buy anything.” 

Trust building A3 ”Trust has a large significance, based on your relation. 

There are several opportunities with Customer B (Norge) 

thanks to our relation. Because of that we can deliver this 

(HUMS) in an entirely different way and have a dialogue 

with the customer, but once again, we need facts on the 

table; “you save this much”.  

A2 “Then there is also the trust for the data, that it is correct. 

We will use the data in for example warranty-errands. … 

The customer must also trust that the data coming back to 

them is truthful.”  

Contract 

C1 “I of course think it is important but I am also aware that 

today, both parts involved in such a contract or any kind 

of procurement process there are so many lawyers involved 

Trust building, 

Contract 
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so both parties are trying to make sure the best they can 

that they have foreseen everything and that nothing can go 

wrong and that the contract is written to their best favour. 

In such a matter I don't think trust is that important, but 

on the other hand, once you get to know these companies, 

I know a lot of guys at Company A and of course our trust 

between us is extremely important” 
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APPENDIX G – THEMATIC CODING OF THE INTEREST OF 

PURSUING IVHM AND PSS 

ID Quotation Code 

B1 “Availability. Fully. Actually, you can almost say; look at 

an airplane, if the thing lands, the pilot comes out, there 

is somebody taking care of the helmet, there is a crew 

taking care of the plane, and he (the pilot) goes to prepare 

for the next mission, doesn't look at the plane. he only 

looks at it when he comes back and has to fly again.” 

Increased 

performance 

C1 “I think maybe we could break down some of the 

amount of personnel in the Danish that would have to 

address all of this stuff and instead pay another company 

(Company A) to do it.” 

Decreased cost 

E1 “I think the bosses that decide how their units are used 

want this kind of information. This is a way to quickly 

get a grasp of the situation and based on that make a 

decision.” 

Additional 

information 

A3 ”The main benefits are above all that you do 

maintenance the right way, you do not replace parts that 

do not need replacing, just because you are supposed to 

do certain things”. 

Decrease 

overworking 
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A3 ”The benefit with HUMS is that you can plan and see 

that in two weeks we are going out on a mission, what 

things do we need to rectify that are in risk to break?” 

Predictions 

A3 ”I think the benefits for Company A are tied to logs, 

analyzing information and identifying what components 

need improvement.” 

R&D 
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APPENDIX H – THEMATIC CODING OF THE POTENTIAL 

ISSUES OF INCREASED INVOLVEMENT 

ID Quotation Code 

B1 “the flow of spares. It's the same, my personal opinion is; 

(Company A) should do that. army experience or army 

thinking is; No, we should have the stock. because of again, 

strategical deployment of your fleet.” 

Logistical 

reliability 

C1 “Of course it would be easier for military mechanics who 

are going into some kind of, perhaps, dangerous mission 

abroad where the platform is being deployed to, it would be 

easier for them to maintain and repair the vehicles if they 

have the daily life expertise from back home.” 

Lost experience 

of the personnel 

C1 “The first thing I think of is that, not only Customer C but 

I think any armed forces in the world is a very old, very rigid 

system, and often it takes a lot of effort and a lot of time to 

start maneuvering in another way” 

Change 

management 

A3 ”The challenge is that in the beginning everything is 

reported but the longer the project runs it decreases, which 

means that only the large errors or faults will remain, and we 

lose a large amount of information.” 

A3 ”That is the big challenge, to change a pattern in some way, 

how to create a methodology that fits the operations that are 

doing at the end.” 



74 

 

 

 


