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The field of industrial maintenance management is evolving constantly, as the trend of

servitization and outsourcing of support services affect maintenance operations. In-house 

maintenance organizations have moved at least partly towards inter-organizational 

relationships in different company networks (consisting of customer companies, service 

providers and equipment providers). Hand in hand with structural change, new value-

creating opportunities have emerged. Equipment providers enter the service market more 

and more often to level out cyclical changes in equipment sales. In addition, an increasing

number of companies that focus primarily on maintenance services have entered the 

market (often as a result of outsourced in-house operations).  

The purpose of this thesis is to clarify the nature of maintenance service value and capture 

the different value creation strategies in service networks. First, the study identifies what 

the value creating elements and features in industrial maintenance services are. Second, 

the study explores how maintenance service operations are currently managed. Thirdly,

the thesis studies what the prerequisites for successful maintenance service networks are. 

The thesis employs the mixed methods approach where both quantitative and qualitative

methods are used in the empirical part of the research. The survey method is utilized for 

quantitative data collection in order to decipher the complex nature of maintenance 

service value. After quantitative analysis, a qualitative case study is used to explain the 

identified value creation strategies and the role of networks in value creation further. 

The findings of this thesis indicate that successful maintenance service networks are 

created stagewise by utilizing comprehensive value creation capabilities. The thesis offers 

three main contributions to the field. First, it presents a framework for successful 

maintenance service networks where different value creation strategies at different 

relationship and offering levels in maintenance service networks are identified. Second, 

it provides a multidimensional value construct where the comprehensive value of

maintenance services is presented. Thirdly, the findings highlight that non-financial value

elements become critical when aiming at more collaborative maintenance service 

networks. 

Keywords: maintenance management, maintenance services, service value, networks,

value creation, collaborative relationships 
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1 INTRODUCTION 

The first chapter presents the background and motives for the research by discussing the 

development of industrial maintenance services and the actors’ interest towards value 

creation in business and in the academia. After this, the identified research gap and the 

objectives and research questions are presented, followed by the scope and structure of 

the thesis. 

1.1 Background and motivation 

Industrial maintenance management has had a paradigm shift from a cost-centric view 

towards a more value-centric perspective, where maintenance is not only considered as a 

cost factor but also as something that can create value (Liyanage and Kumar, 2003; Parida 

and Kumar, 2006; Pintelon and Parodi-Herz, 2008). In addition, the trend of servitization 

and outsourcing of support services have affected the maintenance field. In-house 

maintenance organizations have moved at least partly towards partnerships in different 

company networks where the actors (i.e. customer companies, service providers and 

equipment providers) operate (Ahonen et al., 2010; Riis et al., 2007). Maintenance 

networks are evolving actively, and the aspects of service and relationship are now a 

common part of maintenance. New value-creating opportunities have emerged hand in 

hand with structural change. For global equipment providers like Wärtsilä and 

Konecranes, the service portion counts already for a significant part of the turnover 

(approx. 40%), and the share keeps increasing also for other major equipment providers 

like Cargotec, Metso and Valmet (Annual reports, 2016).  

 

“Business Area Service continued to grow its contract base and improve profitability 

during 2015” (Konecranes, 2016, p. 6) 

 

In addition, an increasing number of companies that focus primarily on maintenance 

services have entered the market, e.g Efora, Maintpartner, and Botnia Mill Services. In 

Finland alone, maintenance services employ over 200 000 people, making it the third 

biggest industry field (Finnish Maintenance Society, 2007). 

   

To be able to capture the emerged value and improve the competitiveness of maintenance 

service relationships and networks, it is essential for organizations to gain mutual 

understanding of what the value creating elements in the services are, so that benefits like 

performance efficiency and reliability can be achieved (e.g. Barry and Terry, 2008; 

Ojanen et al., 2012A; Ulaga, 2003). Mutual understanding helps to avoid disagreements, 

lack of quality and sub-optimization between the service partners, and to highlight the 

positive effects of service collaboration instead. Better understanding of the value 

elements also helps to improve future service offerings (Klanac, 2013).  

 

The value of maintenance services consists of a wide range of different elements, and it 

is often very case-specific and in addition diverse for different companies (Toossi et al., 
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2013). This makes the identification of the overall value complex, and despite the 

increasing interest towards the value-centric perspective, the relationships are still in 

many cases very price-oriented. Industrial customers are more accustomed to evaluate the 

price than value (Töytäri and Rajala, 2015). When there is uncertainty about the value 

creating elements, the choices are based on the most certain and explicable element, the 

price (Anderson et al., 2000). In other words, high uncertainty in the value potential often 

makes the customer favour low-priced offerings (Keränen, 2014). This can lead to short 

sighted decisions that can be quite problematic, as many of the benefits in maintenance 

are created over a long term. For example, when considering the more complex service 

offerings, relationship learning enabled over the long term is an important part of value 

creation (Kohtamäki and Partanen, 2016). 

 

Systematic ways to understand and measure what maintenance service value is for each 

actor are needed, as this would help the building of credible service offerings and realize 

the long-term value potential through sustainable and successful relationships (Ahonen et 

al., 2010; Panesar and Markeset, 2008; Reinartz and Ulaga, 2008). To capture the 

comprehensive value of maintenance services, both financial (e.g. price, cost savings) and 

non-financial elements (e.g. trained labour, willingness to cooperate, reputation, safety) 

need to be viewed (Liyanage and Kumar, 2003; Ojanen et al., 2012A; Toossi et al., 2013). 

However, so far the comprehensive service value of maintenance has been a rather rare 

topic in scientific studies, as maintenance-related research has focused primarily on 

technical issues and tactical and operational planning by improving the implementation 

aspect of the process with for example better planning, scheduling and controlling (e.g. 

Crespo Márquez, 2007; Pintelon and Parodi-Herz, 2008). The need for a holistic and more 

strategic perspective on the value creation process has been identified, and further 

research in the area is needed (Kans and Ingwald, 2016). 

 

In parallel with the trend towards servitization, new value creating possibilities have 

emerged through the network setting, but they are somewhat hidden. Service networks 

(e.g. Henneberg et al., 2013) have been studied mostly in the business-to-consumer 

setting (e.g. Morgan et al., 2007), and also studies on maintenance offerings are still quite 

rare, with a few exceptions (see e.g. Stremersch et al., 2001). In addition, the existing 

methods and management tools are mainly used by single companies, as they rarely take 

the network setting into account. In the industrial context, a more comprehensive 

understanding of the role of networks in advancing value creation is still lacking. Novel 

views are needed to support collaborative decision making between the network partners 

(e.g. Ahonen et al., 2010; MacCarthy and Jayrathe, 2012; Panesar and Markeset, 2008). 

As Rekola and Haapio (2009, p. 122) state: 

 

“Value is created in networks – and through collaboration” 

 

However, how is the stated value achieved? There is a need to enhance understanding of 

the value creating elements in industrial maintenance services, and the role of networks 

in the process. This thesis addresses the identified research gaps by clarifying the nature 
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of maintenance service value, firstly by an examination of its elements, and secondly by 

providing insights into different value creation strategies1 in the networked service 

context. The findings contribute to the value and industrial service development literature 

(e.g. Ahonen et al., 2010; Anderson and Wynstra, 2010; Liyanage and Kumar, 2003; 

Toossi et al., 2013) by providing a multidimensional value construct with the value 

elements of industrial maintenance services, and by proposing a framework where 

different value creation strategies in service networks are identified.  

 
1 The companies were categorized according to seven value elements that were considered to reflect their 

strategic view towards maintenance management. 

1.2 The objectives of the study and research questions 

The purpose of this study is to explore and understand different value creation strategies 

in maintenance service networks. The main objective is further divided into three research 

questions. Figure 1 presents the linkage between the research objective, research 

questions, and individual publications of this thesis. In addition, the corresponding 

research methods are addressed.  

     

Figure 1. The research objectives, research questions and publications 

Objective

Research 

questions

Publications

Methods

1

RQ1

What are the value 
creating elements 

and features in 
industrial 

maintenance 
services?

RQ2

How are the 
maintenance 

service operations 
currently 

managed?

RQ3

What are the 
prerequisities for a 

succesful 
maintenance 

service network?

To understand different value creation strategies in the maintenance
service network

32 4

Survey Case study
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The first research question (RQ1) is mainly addressed in publications 1, 2 and 3, which 

use the survey method and case study. The value creating elements and features in 

maintenance services are identified, and the differences between customers and service 

providers are analysed. In the service context, it is important to assess the value creating 

elements both from the financial and the non-financial side. The mentioned publications 

focus especially on the assessment of the non-financial side, as it is currently considered 

more complex by the customers and service providers (Toossi et al., 2013; Velmurugan 

and Dhingra, 2015). 

The other two research questions focus on the role of maintenance service networks in 

advancing value creation. The second research question (RQ2) is addressed in 

publications 3 and 4 with the case study approach. The publications discuss the current 

management of maintenance services. Finally, the third research question (RQ3) is 

addressed in publications 2, 3 and 4, which use the survey and case study methods. In the 

publications, different prerequisites for a successful maintenance service network are 

identified. As the inference of the research, different value creation strategies are 

identified and captured in a framework (see section 4.6). 

1.3 Positioning of the research 

The focus of this thesis is on the intersection of three constantly evolving research areas: 

maintenance management, value creation and the development of service networks. 

Industrial markets form the context for the research, as the empirical data has been 

collected mainly from industrial maintenance service networks where other industrial 

companies are considered as service customers. Another special characteristic of 

industrial markets is the installed base (e.g. production equipment) of the customers and 

its relatively long life cycles. While new investments are directed overseas, in Finland 

and in other western countries the maintenance operators often have to work with ageing 

capacity (Järviö et al., 2007). Maintenance services provide a stable source of contact for 

relationships, as they can be built around the existing installed base and are less affected 

by cyclical changes (Alajoutsijärvi et al., 2012; Ojasalo and Ojasalo, 2008).  

Furthermore, the rapid technological progress has opened up new service opportunities 

in the industrial markets and the maintenance field. For example, cloud computing 

enables service concepts like monitoring as a service (MaaS) and platform as a service 

(PaaS) (Rittinghouse and Ransome, 2010). Referring to the data-information-knowledge-

wisdom hierarchy presented by Rowley (2006), wisdom as a service (WaaS) is seen as 

the next developing service level after data as a service (DaaS), information as a service 

(IaaS), and knowledge as a service (KaaS), as DaaS, IaaS and KaaS encompass the 

majority of current information services. Alongside the new technologies, the new service 

opportunities have created buzzing discussions around the possibilities of “Industry 4.0” 

(Hofmann and Rüsch, 2017; Lasi et al., 2014; Upsani et al., 2017). This is also referred 

to as the fourth industrial revolution where new technologies and concepts like cyber-

physical systems (CPS), industrial internet of things (IIoT), internet of services (IoS), 
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cloud computing and smart factories shift the existing manufacturing logic by enabling 

intelligent communication between e.g. products, machines, transportation systems, 

production facilities, humans and companies. However, in this thesis the more specific 

implications of Industry 4.0 and the new service opportunities are out of the scope. 

Instead, they are seen as future research opportunities, discussed more closely in chapter 

5.3. The specific scope of the thesis is presented in figure 2.     

 

Figure 2. The scope of the thesis  

Maintenance management is defined as “all activities of the management that determine 

the maintenance objectives, strategies and responsibilities, and implementation of them 

by such means as maintenance planning, maintenance control, and the improvement of 

maintenance activities and economics” (SFS-EN 13306, 2010, p. 9). This thesis focuses 

especially on the first part: setting the objectives for the maintenance strategy. The 

majority of maintenance-related research has focused on the implementation part of the 

management processes (e.g. scheduling) and technical aspects (e.g. fault detection, 

monitoring) instead on refining the strategic objectives, and further research in this area 

is needed (Crespo Márquez, 2007; Pintelon and Parodi-Herz, 2008). Furthermore, in this 

thesis industrial maintenance services are considered to be services that are developed 

and offered to tackle the various activities around maintenance management. 

The literature has traditionally considered value as something that is created by one party 

and consumed by another (e.g. Anderson and Narus, 2004; Jaakkola and Hakanen, 2013; 

Mizik and Jacobson, 2003). This is based on a product-centric view and goods-dominant 

logic. Furthermore, value is often defined as the trade-off between the benefits and the 

Industrial markets

Companies and networks

Management of Company networks

Industrial markets

Maintenance 
management

Value creation
Development of 
service networks

Focus of 
the thesis
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sacrifices delivered by an offering (Blocker, 2011; Ramsay, 2005; Zeithaml, 1988). The 

service-dominant logic has challenged the product-centric view, and the literature 

considers value increasingly as a jointly created phenomenon where the service is the 

focal point of value creation (Grönroos and Helle, 2010; Jaakkola and Hakanen, 2013; 

Vargo and Lusch 2008; Ulaga and Eggert, 2006). Furthermore, the servitization trend of 

equipment providers and outsourcing of support services have affected the maintenance 

field. Industrial companies have moved towards partnerships in different maintenance 

service networks, as the maintenance activities and repairs of in-house maintenance 

organisations are often partly or completely outsourced (Ahonen et al., 2010; Riis et al., 

2007). In service networks, different actors such as service providers, original equipment 

providers and customers operate and contribute to the service offering (Gebauer et al., 

2013; Henneberg et al. 2013; Kothandaraman and Wilson, 2001).  

By bringing services to the centre emphasizes the role of also non-financial and intangible 

benefits and resources in relationships (Grönroos, 2001; Vargo and Lusch, 2006). 

Therefore, in this thesis service value is considered as a trade-off between benefits and 

sacrifices that can be financial or non-financial by nature, and this trade-off is achieved 

in interaction with one or multiple actors (i.e. service providers and customers). Value is 

created within the network by integrating the capabilities of different actors and enabling 

cooperation and interaction between them.  However, in the industrial context a more 

comprehensive understanding of the role of networks is still lacking, as service networks 

have been studied mainly in the business-to-consumer context (e.g. Henneberg et al., 

2013; Morgan et al., 2007). Novel views are needed to support decision making in the 

network setting (e.g. Ahonen et al., 2010; MacCarthy and Jayrathe, 2012; Panesar and 

Markeset, 2008).  

1.4 Structure of the thesis 

This thesis consists of two main parts. Part I provides an overview of the thesis, and Part 

II includes four individual publications, which describe the research in closer detail. 

Figure 3 shows the structure of the thesis, and the inputs and outputs of each chapter. The 

thesis starts with an introduction in chapter 1, which details the background and motives 

of the research, the identified research gap and the objectives and research questions of 

the thesis. In addition, the scope of the research is presented. Chapter 2 summarizes the 

theoretical background of the thesis, by presenting previous scientific discussion on the 

relevant topics in the scope of the study: maintenance management, industrial service 

networks, and value creation. Chapter 3 presents the methodological justification of the 

research by detailing the methodological choices, research methods, data collection, and 

analyses related to the empirical data of the thesis. Chapter 4 provides answers to the 

research questions by summarizing the research results and presenting the objectives and 

main findings of the individual publications. Chapter 5 presents conclusions of the thesis 

by discussing the research findings and their theoretical and managerial contribution. 

Also suggestions for future research directions are presented. 
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Figure 3. The structure of the thesis. 
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2 THEORETICAL BACKGROUND 

The second chapter describes the research areas defined in the scope of the thesis:  

maintenance management, industrial service networks and value creation, and presents 

the theoretical ground for the research. The chapter begins with a description of 

maintenance management and its development. Also maintenance performance 

measurement is discussed. The chapter continues with the introduction and definition of 

the maintenance service network. In addition, different relationship and offering aspects 

and their development is presented briefly. Finally, the chapter presents concepts related 

to value and value creation in service relationships and discusses the theme specifically 

in the industrial and maintenance service context.  

2.1 Maintenance management 

Maintenance is defined as an activity that keeps or repairs the production items and other 

assets to the aimed operating condition and controls the environmental and safety risks 

actively (Järviö et al., 2007; Pintelon and Parodi-Herz, 2008; SFS-EN 13306, 2010). 

Furthermore, maintenance management is not constricted to technical actions, but it also 

includes other activities, such as planning and documenting (SFS-EN 13306, 2010).  

Maintenance objectives are defined as targets assigned and accepted by the management 

and the maintenance department, and these targets may include for example product 

quality, cost reduction, availability, safety and environmental issues (Crespo Márquez, 

2007; SFS-EN 13306). The selected maintenance objectives should derive from the 

corporate strategy and an overall business perspective (e.g. Crespo Márquez et al., 2009; 

Murthy et al., 2002; Pintelon et al., 2006; Velmurugan and Dhingra, 2015). In order to 

achieve the maintenance objectives, the responsibilities of maintenance management and 

the resources need to be defined. The responsibilities are normally divided between the 

in-house maintenance organisations and outsourced functions, including for example 

original equipment manufacturers (OEMs) and third party maintenance service providers 

(Crespo Márquez, 2007; Pintelon and Gelders, 1992). After the responsibilities have been 

clarified, more specific maintenance plans can be developed where the activities, 

procedures and the time scale required to carry out maintenance are more specifically 

defined (SFS-EN 13306). Planning can be further divided into strategic, tactical and 

operational planning (Pintelon and Gelders, 1992). In order to take the changes in the 

business environment and changing systems into account, the maintenance management 

strategy should be revised periodically. This enables continuous improvement and also 

the utilization of new techniques (Crespo Márquez et al., 2009; Waeyenbergh and 

Pintelon, 2002). The maintenance management process is depicted in figure 4. This thesis 

focuses especially on the first part presented in the figure: setting the objectives for the 

maintenance strategy.  

Corrective and preventive maintenance are often also defined as maintenance 

management strategies (e.g. Pintelon et al., 2006), but here they are allocated under 
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tactical planning as different maintenance policies, however. Furthermore, widely used 

concepts like Reliability Centred Maintenance (RCM), Total Productive Maintenance 

(TPM) and asset management are defined as a set of maintenance interventions that 

provide a framework for maintenance planning, but they are not considered as 

independent maintenance management strategies (Velmurugan and Dhingra, 2015). In 

this thesis, strategy and management are discussed as more comprehensive constructs that 

influence the decision-making affecting maintenance plans and framework selection.  

 

Figure 4. Maintenance management process 

 

Maintenance management focus moving from cost to value 

Traditionally, maintenance management has been viewed from a short-term perspective 

with the focus on issues like manpower and cost, and its role has not been recognized 

clearly in companies (Alsyouf, 2009; Duffuaa et al., 2002). The role of maintenance 

management has been changing, however, and long-term goals like sustainability and 

competitive advantage have been introduced as objectives of the management process 

(Duffuaa et al., 2002). The role has changed in tow with technology and development in 

business environments. 
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In the early 1900s, maintenance was considered a “necessary evil” that “costs what it 

costs”, and the technologies and the management field were not yet very advanced (Parida 

and Kumar, 2006). Maintenance failures occurred mainly randomly. After the 1950, the 

technologies developed and new management methods like preventive maintenance and 

condition monitoring were introduced. This changed the cost-centric view to “it can be 

planned and controlled”. Maintenance management evolved and it became an important 

support function. This development path has created a paradigm shift in maintenance 

management from a cost-centric view towards a more value-centric perspective. The 

strategic role of maintenance is supported in the literature (e.g. Alsyouf, 2009: Liyanage 

and Kumar, 2003; Parida and Kumar, 2006; Pintelon and Parodi-Herz, 2008; Velmurugan 

and Dhingra, 2015). 

The top management in many companies also recognizes the effectiveness of proper 

maintenance management in ensuring success in business operations. However, the 

concrete link between business strategy and maintenance management is often still 

missing, as more focus is put on tactical and operational planning (Pintelon and Parodi-

Herz, 2008). In practice the optimization of maintenance still often means the minimizing 

of cost in the short term instead of maximizing the value through long-term objectives 

and continuous improvement (Marais and Saleh, 2008; Murthy et al., 2015). Marais and 

Saleh (2008) argue that by focusing only on the short-term objectives and cost cutting, an 

important dimension of maintenance, value, is forgotten, and this can lead to sub-optimal 

maintenance management. Therefore, both sides: assessment of the benefits of 

maintenance and assessment of the costs of maintenance should be involved when 

determining the objectives for maintenance. A multidisciplinary view, where different 

parties, e.g. finance, operations and maintenance influence the assessment would ensure 

a comprehensive perspective (ibid.). Also Liyanage and Kumar (2003) promote the value-

based view to maintenance. Optimizing maintenance solely from the cost perspective can 

lead to short-sighted decisions that can eventually add to the total cost. This happened for 

example when the offshore oil production platform P-36 sunk due to too ambitious cost 

saving efforts (ibid.).  

Moving from the cost-centric view towards a more value-centric perspective also sets the 

focus from short-term operational planning towards long-term development goals. As Al-

Sultan and Duffuaa (1995) and Parida and Kumar (2006) mention, supporting the 

competitiveness and profitability of the organization in the long term can be considered 

as one of the key functions of maintenance management. In addition, maintenance 

management is also a field that affects all three dimensions of sustainability, namely the 

economic, environmental, and social dimensions, and thus also influences corporate-level 

sustainability by creating/destroying (if organized badly) long-term shareholder value 

(Lo, 2010). Therefore, it is important to look at maintenance and its management not only 

as a plant-based cost centre, but from a long-term business-oriented and more strategic 

perspective (Liyanage and Kumar, 2003; Panesar and Markeset, 2008; Pintelon and 

Parodi-Herz, 2008). This way also the long-term benefits of appropriate maintenance (e.g. 

quality of work, availability, increased safety) can flourish and the business value can be 

optimized comprehensively in the long run. 
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Measurement of maintenance performance  

Performance measurement is an important part of management, so that gaps between the 

current and the desired performance can be identified and motivation boosted (Meekings, 

1995; Velmurugan and Dhingra, 2015). Swanson (2001) showed in his study that 

maintenance performance is greatly affected by how well the maintenance objectives and 

their measurement are aligned with the overall business strategy. Therefore, a well-

designed maintenance performance measurement system is an essential part of 

management to support the decision making and achievement of business goals 

(Kutucuoglu et al., 2001). To enable powerful decision making, the performance 

measures need to be accurate and in line with the strategic objectives, up-to-date, forward-

looking, and reliable, as well as present the information in an understandable way so that 

everyone can participate actively in the continuous improvement process (Crespo 

Márquez, 2007; Meekings, 1995; Muchiri et al., 2010). In addition, the number of 

indicators should be manageable, and focus on organizational learning and structural 

change instead of meaningless target-setting (Crespo Márquez, 2007).  

However, the selection of appropriate measures for a specific case can in itself be a 

challenge, as versatile measurement listings are provided by the literature, but not much 

support in how to select the right ones (Muchiri et al., 2010). For example, the European 

Standard on Maintenance Key Performance Indicators (EN 15341) lists 75 different 

indicators including 24 financial measures, 21 technical measures, and 26 organization-

related measures (CEN, 2007). Furthermore, standardized measures can be challenging 

to implement in an organization without previous experience in data collection and 

analysis (Stenström et al., 2013). Parida and Uday (2009) conclude that measuring 

maintenance is a complex phenomenon with multiple inputs, outputs and stakeholders. In 

addition, the service aspect of maintenance adds to the complexity of the measurement 

process, as intangible elements such as service quality, communication and convenience 

are involved (Toossi et al., 2013; Velmurugan and Dhingra, 2015).  

The complex nature of maintenance measurement has also been acknowledged in 

practice, as the survey by Muchiri et al. (2010) showed that much of the data collected 

with performance measurement systems is not adequately used to support maintenance 

management. Furthermore, performance measurement is dominated by lagging indicators 

(focus on the achieved outcomes), and leading indicators (focus on the tasks that will lead 

to the expected outcome) are in the minority. Both are needed for successful management, 

but leading indicators can be considered even more important in maintenance as they can 

prevent unfavourable situations and enable proactive decisions (ibid.). The highlighting 

of lagging indicators is a common feature in management. Tsang et al. (1999, p. 698) 

conclude that “the majority of management systems are designed around short-term, 

control-oriented financial frameworks that are fundamentally tactical”. Long-term goals, 

learning and change are often neglected in the measurement systems, and non-financial 

measures are often not connected to the strategic objectives and short-term action plans 

(op.cit.). In maintenance the measures are also often misaligned with the company’s 

overall business strategy (Gelders et al., 1994; Crespo Márquez, 2007). 
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Rosqvist et al. (2009) suggest a value-driven maintenance planning approach (VDMP) to 

support the alignment of strategic objectives and maintenance measures. In the VDMP, a 

value-tree approach is used to define the strategic objectives. The performance measures 

can then be selected on the basis of the selected objectives. However, the framework is 

based on a single case study example, and further research is needed to refine the 

approach to a more generic model. As the study of Muchiri et al. (2010) showed, there is 

dissatisfaction towards the current performance management systems, and in addition to 

generic models, further understanding is needed to determine the ineffectiveness of 

performance management systems in maintenance and maintenance service relationships.  

2.2 Maintenance service networks 

To gain competitive advantage, many companies have outsourced their non-core 

functions to external service providers and are increasingly dependent on their supply 

networks (e.g. Cooper and Slagmulder, 1999; Kulmala et al., 2002; Möller et al., 2012). 

The trend to outsource has also affected maintenance management, and many industrial 

companies have outsourced their maintenance function at least partly (Ahonen et al., 

2010; Al-Turki, 2011; Muchiri et al., 2011; Riis et al., 2007). This has created a new 

market for maintenance services, and in addition to independent service providers, also 

OEMs are eagerly developing their service offerings. In-house maintenance organizations 

have shifted towards partnerships in organization networks where the customers, 

equipment providers and service providers interconnect in direct or indirect relationships. 

From the customer’s point of view, the development of technologies has created 

increasingly complex assets, and the knowledge intensity of operations has grown. 

Maintaining the special resources, know-how, and skills in-house is not always profitable, 

and therefore outsourcing is a sought-after option in many cases (Al-Turki, 2011). 

Persona et al. (2007) list the motivation behind outsourcing as the following: focus on 

core functions (technology-related assets), business improvement through cost reduction 

and efficiency, and improving the performance of existing lines of business. Lorenzoni 

and Lipparini (1999) and Kremic et al. (2006) add flexibility and access to new markets, 

skills and latest technology to the list. In addition, sharing the risks, resources, knowledge, 

and R&D development (e.g. McDonough et al., 2006), as well as integrated solutions and 

full service concepts (Stremersch et al., 2001) can motivate organizations to purchase 

maintenance services from external service providers. However, outsourcing should be 

handled with care. Outsourcing of technical systems is often not as simple as it looks 

when considering it only as a row in the financial statement and making the outsourcing 

decision based on short-term cost savings.  

 

Poorly managed outsourcing introduces also new risks to the organization (Campbell, 

1995; Kremic et al., 2006). Benefits and cost savings are often overemphasized in the 

planning phase, and savings remain unrealized. In worst case examples of outsourcing, 

the overall costs have actually increased for the customer company. Other risks related to 

outsourcing are for example power shift and dependence on a certain supplier, knowledge 
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and competence loss, and issues related to the personnel and their motivation and morale 

(Bertolini et al., 2004; Kremic et al., 2006). Loss of cross-functional communication 

(Campbell, 1995) and efficient data management (Murthy et al., 2015) are also potential 

risks. Badly managed information can cause serious problems between the different 

parties of outsourced maintenance (Murthy et al., 2015). 

 

From the equipment provider’s (OEM) point of view, outsourced maintenance provides 

an opportunity to develop more strategic service elements to differentiate their products. 

Added services also provide more steady cash flows and increased customer satisfaction 

besides traditional equipment exchange (e.g. Johansson and Olhager, 2004; Kindström 

and Kowalkowski, 2009). Basic services, such as spare parts and warranties have 

traditionally been on the service portfolio of equipment providers. Lately also more value 

co-creating and solutions for the customer’s specific challenges have been introduced e.g. 

performance contracts (see e.g. Kindström and Kowalkowski, 2009). Many equipment 

providers see services as a tool towards long-term customer relationships, and their 

offerings form a continuum (see e.g. Penttinen and Palmer, 2007) from less binding basic 

services to closer operational relationships. However, services are often still mainly 

focused around the equipment provided, and the development of turnkey offerings has 

shown to be challenging (Tuli et al. 2007). 

 

In addition to equipment providers, there is also a growing number of medium and large 

sized maintenance companies that focus on offering a variety of maintenance services 

and are often specialized in outsourcing (Pintelon and Parodi-Herz, 2008). Many 

maintenance companies have their roots in discontinued maintenance departments, but 

there are also exceptions. Some of the actors are highly focused on in-depth knowledge 

with few specific services, while others offer maintenance service concepts with 

customized solutions e.g. to avoid production downtimes, as well as complete outsourcing 

contracts. 

 

The network context of maintenance services provides a fertile ground for value co-

creation by integrating the capabilities of different actors and by enabling cooperation 

and interaction between the actors. Collaborative agreements and partnerships can have 

positive effects on revenue in the manufacturing industry as e.g. knowledge and other 

intangible benefits are shared (Grönroos and Helle, 2010; Stuart, 2000). Companies have 

to collaborate more intensively to be able to meet their customers’ needs, as competition 

is increasingly taking place between networks instead of single companies (Bititci et al., 

2012; Muchiri et al., 2011).  However, more comprehensive understanding of the role of 

networks in advancing value creation in the industrial context is still lacking, as service 

networks have been mainly studied in the business-to-consumer context (Henneberg et 

al., 2013; Morgan et al., 2007).  

 

To start the discussion, Henneberg et al. (2013) provide a conceptualisation for services 

networks based on the business network and service systems literature. The view of 

Henneberg et al. of service networks involves division into three layers of service 

networks; first, second, and third order networks (see figure 5).  
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The first order service networks depict relationships with more traditional service 

elements that are related to product-based exchange, where the product offering is infused 

with additional services (e.g. spare parts, technical support) (Oliva and Kallenberg, 2003). 

The second order service networks focus not just on providing additional services, but 

combining the products and services more seamlessly to form solutions with new 

resources, activities and actors. Finally, the third order service networks can appear when 

the tangible aspects of the relationships became secondary and the service offering and 

knowledge creation become the main contributor of value in the relationship. The 

prerequisite for joint knowledge creation and third order service networks is a trusting 

and open culture between the actors (Dyer and Nobeoka, 2000; Möller et al., 2005). Based 

on case evidence (see publications 3 and 4), maintenance service networks are usually 

best described as first or second order service networks where services are provided as 

add-ons.  

 

 
Figure 5. Conceptualization of service networks (Henneberg et al., 2013) 

 

Regardless of the service network layer, each network is comprised of embedded and 

reciprocal relationships between the different actors, and thus the management issues in 

the network context can be quite complex (Ford and McDowell, 1999; Håkansson and 

Ford, 2002; Möller et al., 2005). Each network is unique and requires different 

management skills and organizational arrangements. As Möller et al. (2005, p. 1280) 

explain, one key aspect for an organization is to be able to “identify the roles, capabilities 

and goals of other important actors, and to modify one’s strategy to match the network 
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situation”. It all starts from being able to manage bilateral business relationships well 

before moving to the complex network setting with multiple actors and embedded 

relationships.  

 

Relationships are often categorized according to the exchange behaviour and what 

features the partners highlight in the relationship. This exchange behaviour can be 

considered to form a continuum that has end points from transactional to relational 

exchange and full collaboration (e.g. Axelsson and Wynstra, 2002; Day, 2000; Lindgreen 

et al., 2012; Penttinen and Palmer, 2006). The main recognizable features of both 

perspectives (end points) are presented in table 1. Also here services and their role define 

the nature of the relationship as one feature. 

Table 1. Transactional versus relational exchange (adapted from Axelsson and Wynstra, 

2002 and Lindgreen et al., 2012) 

Perspective Transactional approach Relational approach 

Competition Many alternatives One or a few alternatives 

Tactical focus 
Every deal is a new business, no one 

should benefit from past performance 

A deal is part of a relationship, and 

the relationship is part of the network 

context 

Relationship attitude Exploiting the potential of 

competition; anonymous and 

efficient market 

Exploiting the potential of 

cooperation; numerous market 

networks 

Time horizon Short-term; arm’s length, avoiding 

coming close 

Long-term with tough demands and 

joint development 

Renewal Effective renewal through partner 

changes, choosing the  most efficient 

supplier at any time 

Effective renewal through 

collaboration and teamwork, 

combining resources and knowledge 

Services Buying ”products”. Services 

augment the core product 

Buying ”capabilities”. Services are a 

basis for differentiation 

Orientation   Price orientation, strong in achieving 

favourable prices in well-specified 

products 

Cost and value orientation, strong in 

achieving low total costs of supply 

and developing new values 

In transactional relationships, the focus is more on the tangible aspects, and services 

augment the core product, whereas in relational exchange services are the main 

contributor of value. Relationships based on full collaboration are still quite rare, and not 
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everyone has to even aim for them, as they require a great deal of mutual trust and can 

involve complicated contractual issues (Markeset and Kumar, 2005; Rekola and Haapio, 

2009). Axelsson and Wynstra (2002) also discuss that sometimes losing the competitive 

side of the relationship can result in increasing the cost. It is often a challenge for the 

service providers to convince the customers of the value potential in integrated solutions 

(Jaakkola and Hakanen, 2013). 

 

Figure 6.  Development of the relationship and the service offering (adapted from 

Penttinen and Palmer, 2006). 

The completeness of services can also be measured on a continuum from less complete 

(e.g. basic components) to more complete service offerings (e.g. integrated solution) 

(Oliva and Kallenberg, 2003; Penttinen and Palmer, 2006). The less complete offerings 

are often simple but also limited in differentiation for the customer. On the other hand, 

the more complete offerings are extensions in meeting customer needs, but they are also 

more complex on the relationship side and can require for example more extensive 

information exchange (Penttinen and Palmer, 2006). In maintenance services, the service 

offering also often ranges from less complete offerings like spare parts to a complete 

operation and maintenance contract, where the focus is on the business process and 

mutual value creation in the long term (Rekola and Haapio, 2009). In basic services the 

focus is on price and not on long-term contracts or relationship development (e.g. spare 

parts, basic maintenance). Extended basic services are similar to basic services but are 

based on a long-term contract (e.g. technical support). Rekola and Haapio (op.cit.) 

mention availability as the most popular form of maintenance service (full services/ 
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outsourcing), where the focus is on preventive maintenance, and the relationship is based 

on a service contract (incl. services like maintenance, spare parts, training, and 

inspections). Maintenance services that would be among the more complete service 

offerings are performance partnering, where the focus is on OEE (overall equipment 

effectiveness), and value partnering, where the focus is on the customer’s business 

processes instead of only maintenance. Both service offerings are based on long-term 

contracts and mutual service development, and will require intimate service relationships. 

Based on the continuum of relationship development (from transactional to relational 

exchange) and the continuum of service offering development (from less complete to 

more complete), Penttinen and Palmer (2006) have constructed the framework presented 

in figure 6. The vertical axis describes the nature of the relationship, and the horizontal 

axis describes the completeness of the service offering. 

Every box in the relationship and offering quadrat of Penttinen and Palmer (2006) can be 

successful, as long as the offering suits the needs of all parties, and the relationship status 

is on the required level. However, the more the focus is on the service side of the offering, 

the more the parties should focus on the relationship aspects and realized value (value-in-

use) instead of focusing only on the potential value at the point of sales and price (value-

in-exchange) (Grönroos and Helle, 2010). 

Perceptions of the value created vary typically between individuals from different 

functions and from different companies, and therefore it is important to discuss and give 

feedback actively so that the value propositions can be revised, organizational learning 

can be enhanced, and resources assigned in the most profitable way (Lambert and Enz, 

2012). The success of a maintenance service network depends on the actors’ ability to 

collaborate (Bengtsson and Kock, 2000). Overall, in the core of successful relationships 

is a common view of the objectives, as well as trust and commitment between the actors 

(Anderson and Narus, 1998; Rosqvist et al., 2009). 

2.3 Maintenance service value 

The literature has traditionally considered value as something that is created by one party 

and consumed by another (e.g. Anderson and Narus, 2004; Jaakkola and Hakanen, 2013; 

Mizik and Jacobson, 2003). This is based on a product-centric view and goods-dominant 

logic. Furthermore, value is often defined as the trade-off between the benefits and 

sacrifices delivered by an offering (Blocker, 2011; Ramsay, 2005; Zeithaml, 1988). 

However, the service-dominant logic has challenged the product-centric view, and the 

literature considers value increasingly as a jointly created phenomenon in interaction 

between different actors (e.g. customer and supplier), where value is related to the 

benefits and solutions created at different relationship facets (Ballantyne and Varey, 

2006; La Rocca and Snehota, 2014; Tuli et al., 2007; Vargo and Lusch 2008; Ulaga and 

Eggert, 2006).  
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Value creation can be considered to be reciprocal, and services work as a mediating factor 

in the business relationship (Ballantyne and Varey, 2006; Grönroos, 2011; Grönroos and 

Ravald, 2009; Jaakkola and Hakanen, 2013). Service is not just a change in the offering 

but requires also a comprehensive mind-set change by the actors, as service can be 

considered to be a perspective on value creation (Edvardsson et al. 2005; Lusch and 

Vargo, 2006).  By bringing services to the centre emphasizes the role of also non-financial 

and intangible benefits and sacrifices in the relationship (Vargo and Lusch, 2006). For 

example in business-to-business services the value is often related to issues like 

performance, quality, and relationship-related aspects, like administrative routines and 

communication (La Rocca and Snehota, 2014; Lindgreen and Wynstra, 2005; Vargo and 

Lusch, 2008). As a conclusion, relationship value can be considered as a trade-off 

between benefits and sacrifices that can be financial (e.g. increased revenues) or non-

financial (e.g. trust, reputation, safety) by nature, and this trade-off is achieved in 

interaction with one or multiple actors (i.e. service providers and customers).  

 

However, although companies may work together or as part of a network, in practice the 

actors often have very varying perceptions of what constitutes value for them in the 

relationship (Anderson et al., 2006; Corsaro and Snehota, 2010; Möller, 2006; Töytäri 

and Rajala, 2015; Ulaga and Eggert, 2005). Value is partly subjective, as each actor can 

have diverging perceptions accompanied by their own strategies and motivation (Ford 

and McDowell, 1999; Gummerus, 2013). Thus, significant efforts have been put in the 

literature into understanding the nature and elements of relationship value 

comprehensively (e.g. Corsaro and Snehota, 2010; Keränen, 2014; Menon et al., 2005; 

Ulaga and Eggert, 2006). To be able to examine and understand value creation 

comprehensively, value needs to be made more stable so that the different parties (e.g. 

the maintenance service customer, the maintenance service provider and/or the equipment 

provider) can communicate about the interactions in the relationship, as well as the 

created service benefits and costs. Ulaga (2003) suggests that to capture the 

comprehensive facets of relationship value, empirical research should rely on 

multidimensional scales rather than overall measures of the construct. In addition, the 

value indicators should not be interchangeable (ibid.). Well-defined representations 

where the value creating elements are identified help to create shared meanings and 

communicate the value faster between the parties (Corsaro, 2014). Improved 

communication decreases the ambiguity of value and shifts the focus towards 

comprehensive decision making and away from looking at the price as the only value 

criterion (Anderson et al., 2000; Anderson and Wynstra, 2010; Töytäri and Rajala, 2015). 

 

Maintenance services are also often provided as large solution entities where the 

ambiguity of value is high, as the different partners are uncertain about the value creating 

elements in the relationship. This often results in solely price-oriented and transactional 

relationships. This can be quite problematic in maintenance management, however, as 

there are several different benefits that can be achieved, many of which are created over 

the long term. For example, the Finnish Maintenance Society Promaint (2007) has 

identified versatile benefits that well-conducted maintenance can assist organizations to 

achieve (see figure 7). In the figure, the benefits are categorized into three groups: 
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increased profit, cost savings, and society factors based on their main value creation 

potential. It should also be remembered that poorly conducted maintenance does the 

opposite and has great potential in destroying the value by decreasing profit, increasing 

costs and neglecting society factors. 

 

Figure 7. The effects of maintenance on business operations (adapted from the Finnish 

Maintenance Society Promaint, 2007) 
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As mentioned above, especially for the more complex offerings, relationship learning (i.e. 

knowledge sharing, joint sense-making and knowledge integration) enabled over long-

term  relationships and active feedback is an important part of value creation in 

knowledge-intensive services (Kohtamäki and Partanen, 2016). More systematic ways to 

understand and measure the comprehensive value of maintenance service are needed 

(Ahonen et al., 2010; Lapierre, 2000; Panesar and Markeset, 2008; Reinartz and Ulaga, 

2008). The study of Toossi et al. (2013) supports the view, as they identify several 

intangible and tangible service elements that affect the value assessments of customers in 

outsourced maintenance service relationships. More comprehensive views should be 

taken into account in “order to meet customers’ needs” (Toossi et al., 2013, p. 355). The 

most important value dimensions identified by the customers in the study of Toossi et al. 

(op.cit.) were “specialist knowledge”, “accessibility (of service provider)”, “relational 

dynamic”, “range of product and service offerings”, “delivery”, “pricing”, and “locality”. 

Toossi et al. (ibid.) define the value dimensions as follows: 

Specialist knowledge means that customers value the specialist knowledge of suppliers 

and often select providers based on their specialized skills. However, at the same time the 

customers fear the loss of control when outsourcing specialized activities. Therefore, 

effective feedback and reporting are an important part of the relationship to ensure that 

customers perceive value.  

Accessibility, delivery, and locality refer to the physical presence and interaction between 

the customer and the service provider. It is important that the service provider has an on-

site representative, as this gives a clear point of contact and enhances the perception of 

accessibility and the customer’s feeling of being taken care of. 

Relational dynamics means the interpersonal relationships between the customer and the 

service provider. This is an important dimension especially in the initial phase of the 

relationship, but should also be acknowledged in a more mature phase. The service 

provider should have an ongoing strategy for managing the relationship with the 

customer. Relationships are dynamic by nature, and the strategy should be updated 

according to changes in the requirements and expectations. 

The range of product and service offerings refers to the service providers’ ability to 

respond to new requirements of the customer. A wide offering is considered a key value 

dimension and especially customers in an established relationship may demand new 

solutions from the provider in order to consider the relationship as valuable. 

Pricing refers to the price orientation of customers. Instead of focusing on cost savings a 

service contract can deliver, customers are more focused on the exchange price of the 

service contract or spare parts. However, detailed feedback is expected from the supplier, 

so that the customer can evaluate the financial aspects and have the feeling of control. 

Komonen et al. (2007) identified similar dimensions when they studied the factors that 

affect customer satisfaction in maintenance services. According to their survey results, 
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customer satisfaction was affected by the quality of operations and the service level, 

professional skills of the operators, cost level, feedback to the customer, orderliness of 

maintenance, and competence. 

In the studies of Toossi et al. (2013) and Komonen et al. (2007), the intangible and non-

financial aspects of the relationship were also considered an important part of service 

value. Furthermore, also the price orientation of customers was recognized. Therefore, to 

capture the comprehensive value of maintenance service relationships, both financial (e.g. 

cost savings, price) and non-financial (e.g. trained labour, willingness to cooperate, 

reputation, safety) elements need to be viewed (Liyanage and Kumar, 2003; Ojanen et 

al., 2012A; Toossi et al., 2013). As Toossi et al. (2013, p. 359) conclude “Customers of 

outsourced maintenance services need to ensure that they take into account the full range 

of value contributors when procuring maintenance services and suppliers need to ensure 

that they address the full range of value dimensions when providing integrated services 

for their customers”. 

Because service relationships and value creation can be considered to be reciprocal (see 

e.g. La Rocca and Snehota, 2014; Tuli et al., 2007; Vargo and Lusch 2008), also 

understanding the service providers’ value elements should be considered to achieve a 

comprehensive view of the relationship value (Walter et al. 2001). Tynninen et al. (2012) 

have made a first suggestion of value elements suitable for maintenance services based 

on a literature review, where both the customer’s and service providers’ views are 

considered (see table 2). The suitable elements were selected based on previous service 

studies where the value phenomena of services had been discussed. The original 

references used can be seen in parenthesis in the table. 

Table 2. An example list of value elements of industrial maintenance services (adapted 

from Tynninen et al., 2012) 

 

Tynninen et al. (ibid.) conclude on the basis of the literature review that the discussion on 

the value element has been more common in the business-to-customer context, but 

recently also the business-to-business and industrial view have been added to the 

CUSTOMER SERVICE PROVIDER

Price  (e.g. Brito et al. 2007; Lapierre, 2000) Price  (e.g. Songailiene et al. 2011)

Technical quality 

(e.g. Matthyssens, and Vandenbempt, 1998; Ojanen et al. 2012B)

Flexibility 

(e.g. Ojanen et al. 2012B; Barry and Terry 2008; Malleret 2006)

Dependability  (e.g. Ma et al. 2005) Reliability  (e.g. Songailiene et al. 2011)

Contracts  (e.g. McDonough et al., 2006) Contracts  (e.g. Ramsay and Wagner 2009; Songailiene et al. 2011)

Relationship  (e.g. Barry and Terry 2008; Ojanen et al. 2012B) Relationship  (e.g. Ramsay and Wagner 2009)

Reliability 

(e.g. Ojanen et al. 2012B; Barry and Terry 2008; Lapierre, 2000)

Total solutions 

(e.g. Matthyssens and Vandenbempt, 1998; Stremersch et al. 2001)

Flexibility  (e.g. Ojanen et al. 2012B; Barry and Terry 2008; Malleret 2006) Operator knowledge  (e.g. Songailiene et al. 2011)

Reputation of service provider  (e.g. Ramsay and Wagner 2009) Availability  (e.g. SFS-EN Std. 13306, 2010)

Accessibility  (e.g. Ma et al. 2005) Asset management factors  (e.g. Ojanen et al. 2012B)

Asset management factors  (e.g. Ojanen et al. 2012B) Access to markets  (e.g. Ramsay and Wagner 2009; Walter et al. 2001)

Total solutions 

(e.g. Matthyssens and Vandenbempt, 1998; Stremersch et al. 2001)

Reputation of customer 

(e.g. Ramsay and Wagner 2009)

Sustainability   (e.g. Ramsay and Wagner 2009) Development, R&D  (e.g. Walter et al. 2001)
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discussion. Tynninen et al. define the selected value elements for the maintenance service 

context as follows: 

Dependability means decreased quality costs and availability of the service provider for 

the customer.  

Contracts refer to the risks and guarantee and payment terms defined by the partners. 

Relationship describes the level of trust, documentation and information sharing, as well 

as feedback.  

Reliability refers to the relationship and how well promises, forecasted price and quality 

are kept. 

Flexibility describes the level of tailoring and customization for the customer, and on the 

other hand, it means less special work and more routine operations for the service 

provider. 

Accessibility refers to the availability of spare parts, schedule, and personnel of the service 

provider. 

Asset management factors means discussions related to ownership and investments in 

fixed assets and working capital, including e.g. spare part inventories.  

Operator knowledge describes the employees’ experience and training, the training of the 

operators, and standardization of tasks. 

Availability is defined as item reliability, item recoverability, and item maintainability as 

the standard EN 13306 defines (SFS-EN Std. 13306, 2010). 

Access to markets is an element to describe increase in the market share, reputation, and 

new customers. 

The list of Tynninen et al. (2012) has been utilized as a starting point for this thesis when 

trying to understand and conceptualize the maintenance service value construct. 

However, as can been seen, the list is somewhat congruent with the views and value 

dimensions identified by Toossi et al. (2013) and Komonen et al. (2007). The importance 

of knowledge and financial, quality, relationship and solution aspects are highlighted in 

all three studies. 
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3 RESEARCH DESIGN 

This chapter presents the overall research design employed in the study. First, the research 

approach, including the philosophical worldview of the study, is introduced. After this, 

the chapter continues by discussing the methodological choices, especially from the view 

of mixed methods research. Thirdly, data collection and analysis methods related to the 

quantitative and qualitative data used in this research are introduced.  

3.1 Research approach 

When conducting research, the set of beliefs and values affects how the study is 

conducted, i.e. what methodologies are used to gather data and how the data is analysed 

(Guba, 1990). This set of beliefs and values the research relies on, can be called the 

research philosophy of the researcher. There are two key concepts that help to explain the 

varying views of research philosophies: epistemology and ontology. Epistemology is a 

way of understanding how we know what we know and what constitutes acceptable 

knowledge (Crotty, 1998; Saunders et al., 2009). Crotty (1998) presents objectivism, 

constructionism and subjectivism as the three main epistemological stances. These three 

stances are not to be seen as watertight compartments, but to help recognize their main 

differences (ibid.).  

Objectivist epistemology holds the view that the reality exists independently of the 

consciousness of people. In the objectivist view, it is possible to discover the objective 

truth, if research is going in the right way, as understanding and values are objectified in 

the studied people. Constructionism, on the other hand, rejects the objectivist view of 

human knowledge. Constructionism holds the stance that meaning is built in the human 

mind, and different people may construct meaning in different ways. Meaning is not 

discovered and there is no objective truth, but it is constructed in and out of our realities. 

The third epistemological stance, subjectivism, has similarities with constructionism, as 

it also considers that meaning is not discovered, but meanings to objects come for 

example from our dreams and unconscious mind. Meanings are imported from anything 

except the interaction between the subject and the object, as in constructionism (Crotty, 

1998). As can be seen, each epistemological stance implies differences that affect the 

conducted research and presentation of the research outcomes (ibid.). Furthermore, 

ontology, the study of being or nature of reality, is closely related to epistemological 

considerations. Ontological beliefs consider whether reality is seen as a phenomenon that 

is singular or multiple by nature (Burrel and Morgan, 2005). For example, reality can be 

found in a theory that helps to explain phenomena among a large group of people (reality 

external to social actors), or reality is determined by varying individual perspectives 

(reality constructed from the perceptions of social actors) (Bryman, 2008; Creswell, 

2015).   

Alternating research philosophies are commonly accepted in social sciences. This said, 

one philosophical view cannot be considered superior to another, as it depends on the 
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research questions to be answered which research philosophy can be considered the most 

suitable one (Saunders et al., 2009). In table 3, four key research philosophies and their 

main concepts that are commonly used in management research are presented; positivism, 

realism, interpretivism and pragmatism. As can be seen, the epistemological and 

ontological stances towards research also often influence the selection of either a 

quantitative, qualitative or mixed methods approach (Creswell, 2009). 

Table 3. Four key research philosophies in management research (adapted from Saunders 

et al., 2009) 

 

The positivist research approach is also common in natural sciences, and it is 

characterized by a focus on observable social reality and facts rather than impressions. 

Theory testing is common, and the end product of positivist research is often a law-like 

generalisation (Saunders et al., 2009). For example, gathering data for testing and 

confirming (and/or refuting) deductively constructed hypothesis, and further developing 

theory based on the results, is a likely feature in the positivist research approach 

(Creswell, 2009).  

Realism is another research approach where objectivity is emphasized. In addition, the 

reality is considered to be independent of the mind (Saunders et al., 2009). However, also 

realism has two different viewpoints to this. The first type, direct realism, considers that 

POSITIVISM REALISM INTERPRETIVISM PRAGMATISM

Ontology: the 

researcher's view of the 

nature of reality or 

being

External, objective and 

independent of social 

actors

Objective. Exists 

independently of 

human thoughts and 

beliefs or knowledge of 

their existence (realist), 

but is interpreted 

through social 

conditioning (critical 

realist)

Socially constructed, 

subjective, may change, 

multiple views

External, multiple, view 

chosen to enable 

answering the research 

question best

Epistemology: the 

researcher's view 

regarding what 

constitutes acceptable 

knowledge

Only observable 

phenomena can provide 

credible data, facts. 

Focus on causality and 

law like generalisations, 

reducing phenomena to 

simplest elements

Observable phenomena 

provide credible data, 

facts. Insufficent data 

means inaccuracies in 

sensations (direct 

realism). Alternatively, 

phenomena create 

sensations which are 

open to 

misinterpretation 

(critical realism). Focus 

on explaining within a 

context or contexts.

Subjective meanings 

and social phenomena. 

Focus upon the details 

of situation, a reality 

behind these details, 

subjective meanings 

motivating actions

Either or both 

observable phenomena 

and subjective 

meanings can provide 

acceptable knowledge 

depending upon the 

research question. 

Focus on practical 

applied research, 

integrating different 

perspectives to help 

interpret the data

Data collection 

techniques most often 

used

Highly structured, large 

samples, measurement, 

quantitative, but can 

use qualitative 

techniques

Methods chosen must 

fit the subject matter, 

quantitative or 

qualitative

Small samples, in-depth 

investigations, 

qualitative

Mixed or multiple 

method designs, 

quantitative and 

qualitative
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what we experience and see is accurate. The second type, critical realism, argues that our 

experiences are sensations and representations of what is real, but they might not be 

accurate (ibid.). Realism is close to positivism, as it also expects a very scientific and 

often quantitative approach for theory development. 

Compared to the two approaches presented above, interpretivism is quite the opposite, as 

it argues that the social business world is too complex to be theorized in law-like 

generalisations like phenomena in physical sciences (Saunders et al., 2009). The 

interpretivist approach does not look for an objective truth but for subjective meanings 

and social phenomena (Easterby-Smith et al., 2002). People are not considered as objects 

in research, but as “social actors”.  Interpretations of the social roles of others is based on 

the researcher’s own set of meanings, and mainly qualitative approaches are used to 

develop theory (Saunders et al., 2009). 

The fourth research philosophy presented here, pragmatism, is a mixture of the other 

three. Pragmatism argues that the research question is the most important determinant of 

the research approach, and the researcher should use all approaches available to 

understand phenomena (Rossman and Wilson, 1985; Saunders et al., 2009). As a 

philosophical view, pragmatism arises out of actions, situations and consequences rather 

than former conditions (as for example in positivism) (Creswell, 2009). Furthermore, 

Tashakkori and Teddle (1998) suggest that the researcher should think of the philosophies 

adapted to a particular study more as a continuum instead of opposite positions. Both 

quantitative and qualitative methods (mixed methods) are highly appropriate to use within 

one study to derive knowledge of a phenomenon (Creswell, 2009). 

Based on the views of Cherryholmes (1992), Morgan (2007) and Creswell (2009), 

pragmatism provides a philosophical basis for research with the following ideas: 

 Pragmatism is not committed to one research philosophy. This applies well to 

mixed methods research where inquiries are liberally drawn from both 

quantitative and qualitative assumptions. 

 Individual researchers have a freedom of choice. Researchers are free to choose 

the methods and techniques that meet their needs best. 

 In pragmatism, the world is not seen as an absolute unity. Similarly, mixed 

methods researchers do not subscribe to only one way (e.g. quantitative or 

qualitative), but look to many approaches for collecting and analyzing data. 

 Truth is what works at the time. It is not based in a duality between reality 

independent of the mind or within the mind. Therefore, researchers use both 

quantitative and qualitative data because their aim is to provide best understanding 

of a research problem. 

 In the pragmatist approach, the researcher looks to what and how to research, 

based on the intended consequences and where they want to go with it. The 
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researcher needs to establish a purpose for the mixing of quantitative and 

qualitative data. 

 Research always occurs in social, political, historical, and other contexts. Studies 

may include a postmodern turn, reflective of social justice and political aims. 

 In summary, pragmatism opens the door to different philosophical approaches, 

different assumptions, multiple methods, and different forms of data collection 

and analysis. 

This thesis follows the pragmatic research approach and uses a mixed method design. The 

purpose is to gain understanding of a complex phenomenon, and therefore both 

qualitative and quantitative research methods are used. The quantitative part follows 

mainly the positivist approach, as maintenance service value is conceptualized to simple 

elements. Furthermore, the qualitative part follows mainly the interpretivist view, so that 

the real-life context between the concepts can been understood. 

3.2 Methodological choices 

The ability to combine the strengths of both quantitative and qualitative perspectives 

provides a good rationale for using a mixed methods approach (for example quantitative 

research methods provide an opportunity for generalization and precision, whereas 

qualitative research methods offer an in-depth experience of individual perspectives), as 

strengths and weaknesses can be found in all research methods (Creswell, 2015). 

Alternatively, the strengths of one perspective make up for the weaknesses of the other 

(for example quantitative research provides only a limited understanding of the context, 

whereas qualitative research has limited generalizability) (Creswell, 2015; Rossman and 

Wilson, 1985). Well-conducted mixed methods research is able to reveal much more 

relating to a research problem than the use of a single research approach. However, it is 

important to remember that the mixed methods approach has also its weaknesses, and it 

cannot be automatically considered superior to a single method approach (Bryman and 

Bell, 2011). Also the methods selected for the mixed methods approach need to be 

suitable for the research question, and the findings should be integrated, and not just 

discussed separately, as qualitative and quantitative findings. Furthermore, there is no 

need to collect more data simply on the basis that more is better. If the data does not add 

to our knowledge, it is just a waste of money. When mixed methods research is poorly 

conducted, the findings might not be valid, no matter how many methods are used. 

There are three basic mixed method designs; convergent design, explanatory sequential 

design and exploratory sequential design (Creswell, 2015). One of the three basic designs 

can be identified at the centre of all mixed methods studies. In convergent design, first 

both quantitative and qualitative data are collected and analysed. Then the results of the 

two datasets are merged and the results compared. Some say that the results of one dataset 

are validated with the other. In explanatory sequential design the process is more 

straightforward. Here, quantitative methods are used first and after the results of the 

quantitative methods are available, the results are explained in depth with qualitative 
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research methods. Exploratory sequential design is similar to explanatory design, but it 

starts with a qualitative process. First an understudied or poorly understood problem is 

explored with qualitative methods. After this initial exploration, the qualitative findings 

are used to construct for example an instrument to measure the variables. As the final 

stage, this quantitative instrument is then used for quantitative data collection and analysis 

procedure. 

The research process of this thesis follows explanatory sequential design and mainly two 

empirical research methods, the survey method (publications 1-2) and case study 

(publications 3-4) have been used. The strength of explanatory design lies in the 

straightforward process where easily recognized stages build upon each other (Creswell, 

2015). First, quantitative data was collected and analysed with the survey method to find 

out what was considered as value creating in maintenance services. Furthermore, the 

results of the quantitative analysis were examined to see what results needed further 

explanation in the second, qualitative phase, as Creswell (2015) suggests. The network 

and relationship aspect affecting the service value was hard to grasp solely with the survey 

method, and therefore the qualitative data collection focused on these issues in the second 

stage. In the second phase, qualitative data was collected and analysed with the case study 

method to explain the phenomena further. Conclusions on how the qualitative results have 

helped to explain the quantitative results are drawn in the thesis results, where all 

individual publications are summarized and final inferences considering the thesis are 

discussed (section 4.5-4.6). The research process is summarized in figure 8. 

 

Figure 8. Research process and publications related to each phase 

The survey method was used in publications 1 and 2 to gather the empirical data for the 

quantitative phase of the research. The purpose of a survey method is often to find new 

viewpoints and new phenomena, to develop hypotheses, and decipher phenomena that 

are little known. Furthermore, the purpose is to generalize or make claims from sample 

results to a population, so that inferences relating this population’s characteristics, 

attitude, or behaviour can be made (Babbie, 1990; Creswell, 2009). The survey design 

provides a quantitative numeric description of the characteristics, attitudes, or opinions 

as propositions are presented with numerical figures and tables to illustrate them. The 

Publications

Phase 1:

Quantitative data 
collection and 

analysis

Survey method

1

Phase 2:

Qualitative data 
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Mixed methods:
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42 3

Inferences 
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quantitative survey data can then be analysed statistically. Quantitative study is good for 

surveying a phenomenon, but it is often not enough to explain it in detail. A quantitative 

study needs theory or further qualitative data to be able to explain complex phenomena 

(Creswell, 2015; Morgan, 2007; Rossman and Wilson, 1985). Therefore, the case study 

method was also utilized in this study to explain value creation and its characteristics 

further in maintenance service networks. The case study method has often been a 

preferred strategy when complex phenomena like company relationships and business 

networks are studied (Halinen and Törnroos, 2005). 

The case study method was used in publications 3 and 4 as the primary research method 

to gather data for the qualitative phase of the research.  Yin (2003, p. 13) defines the case 

study as “an empirical inquiry that investigates a contemporary phenomenon within its 

real-life context, especially when the boundaries between phenomenon and context are 

not clearly evident.” Furthermore, case studies are typically used for research questions 

with a how and why, but it can also suit as a research strategy for a what type of a question 

(op.cit.). Case studies are widely used in industrial marketing and business-to-business 

research (Easton, 2010). The case study method allows the researcher to grasp in-depth 

knowledge and understanding relating to a complex phenomenon and its characteristics. 

In addition, it provides an opportunity to gain novel insights into a problem by moving 

flexibly between data and theory (Eisenhardt, 1989).  

3.3 Data collection and analysis 

3.3.1 Quantitative data collection and analysis 

Survey design  

As mentioned above, the first phase of the research utilized the survey method to decipher 

the quite unexplored phenomenon of maintenance service value. The quantitative data 

was collected with a structured survey questionnaire. The survey design provided a 

quantitative description of the phenomenon so that it could be analysed statistically and 

generalizable features could be found, as the first aim of the study was to explore and 

conceptualize the maintenance service value. The questionnaire consisted of background 

questions, the main part capturing the service value of maintenance, and a final part where 

measurement and performance -related questions were asked as additional information. 

The main part comprised 32 value propositions measuring maintenance services as a 

multidimensional phenomenon with both financial and non-financial service elements. 

The value elements behind the propositions were originally selected based on a literature 

review by Tynninen et al. (2012). To maximize the validity of the construct, the elements 

were reviewed and revised with a group of researchers and maintenance experts. First a 

pre-assignment was conducted, where the experts determined the value of different 

maintenance services without the preliminary list based on the literature review, to avoid 

guided responses. Secondly, the group was asked to revise critically the lists created on 

the basis of the literature review and the pre-assignment. Two elements were added on 
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the basis of the revision: safety at work and environmental safety, as the impact of 

maintenance on safety issues is brought up repeatedly, and it is also one of the main focus 

points in specific maintenance literature and forums (e.g. EU-OSH, 2012; EFNMS, 2016; 

Lind et al., 2008; Finnish Maintenance Society, 2007). In addition, some improvements 

in wording related to other elements were made. Each element was then turned into two 

value propositions to communicate the value-creating characteristics behind the element 

clearly to the respondents (Ballantyne et al. 2011). The elements of maintenance service 

value and the propositions used in the questionnaire are presented in appendix A. For 

each of the 32 value propositions, the respondents were asked to indicate their opinion on 

a five-point Likert scale with end points of ‘strongly disagree’ (1) to  ‘strongly agree’ (5). 

The unit of analysis was an individual respondent’s perception on maintenance service 

value at the organizational level, as the respondents were not required to provide absolute 

values. The questionnaire was pretested among maintenance experts, and some minor 

improvements were made before sending the questionnaire out.  

 

Construct validity of the measurement scale was ensured by developing  pre-

understanding of the value elements with a literature review, and building new elements 

based on theories and expert opinions (Hair et al., 2006). The finalizing of the 

questionnaire was also done with a group of researchers and maintenance experts to 

ensure content validity, so that the solution captured the main domain of the maintenance 

service value construct. Criterion validity was assessed based on correlation coefficients 

between different value propositions. All the propositions had significant correlations 

relating to other propositions, which was a good starting point for factor analysis, as the 

partial correlations were small, based on the measure of sampling adequacy. 

The reliability of the results was tested by measuring the internal consistency of the 

created factors with Cronbach’s alpha, so that the items in a scale represented the same 

phenomenon (Nunnally, 1978). Cronbach’s alpha was mainly greater than 0.50. The 

reliability of the analysis can be concluded to be sufficient when considering these factors, 

especially as they also included new scales (Nunnally, 1978). In one factor the alpha value 

was 0.49, which is below the recommended. This indicates that the reliability of the factor 

can be questioned, and the results concerning this factor should be used with caution. The 

overall alpha value of the scale with the remaining 29 variables was 0.915, which means 

that the reliability of the total construct is supported. The created factors formed the base 

for the multidimensional scale measuring maintenance service value. The reliability of 

the scale and specific alpha values were discussed in detail in publications 1 and 2. 

Data collection procedure 

The set of data for the study was collected with an online-questionnaire from Finnish 

companies that were either customers or service providers (pure service providers or also 

equipment providers) of maintenance in an industrial context. Overall, the questionnaire 

link was sent to 345 maintenance service professionals. The primary source for the 

contacts was a nationwide actor, the Finnish Maintenance Society Promaint, which has a 

diverse network of companies acting in the maintenance field. Finland is a good testing 
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ground, as outsourcing of maintenance is quite common, and the maintenance sector is a 

significant industry overall due to the aging industrial assets (Hatinen et al., 2012; Finnish 

Maintenance Society, 2007). The survey was conducted in January-March 2013. The 

contact persons received two reminders at two-week intervals after the first message. The 

process resulted in a total of 83 completed questionnaires, representing a final response 

rate of 24%.  

 

To avoid the common method bias of social desirability (Podsakoff et al., 2003), the 

respondents were encouraged to answer as truthfully as possible from their own 

viewpoint. The respondents were allowed to answer anonymously. By allowing 

anonymous responses, the respondents were less likely to edit their responses according 

to social desirability. In addition, the survey questions were constructed carefully by 

paying attention to the wording and clarity. The questions were also pretested and revised 

by a group of researchers and maintenance experts, and this should have also reduced the 

possibility of common method bias. To check the non-response bias, the differences 

between different respondent groups were tested. It was assumed that the last group of 

respondents resembled most closely the non-respondents (Armstrong and Overton, 1977). 

The respondents were divided into three groups based on their response time: the first 

respondents, respondents after the first reminder, and respondents after the second and 

last reminder. The results of the Kruskall-Wallis H test (as the data was not normally 

distributed) showed that there were no significant differences (at the 0.05 significance 

level) between the three groups. Based on the test, it can be assumed that the received 

responses presented the whole sample well. 

Respondent demographics 

As the background information of the respondents in table 4 shows, 39% of the 

respondents represented large companies (over 250 workers), and thus the majority 

represented middle sized or small companies. The majority (57%) of responses was 

received from middle management, for example from maintenance managers, 20% of the 

respondents represented senior management, and the rest (23%) represented mainly 

consultants and supervisors. One third (39%) of the respondents represented companies 

in the maintenance service customer side and the rest (61%)2 represented the service 

provider side. The customers were mainly active in the industrial goods and services 

industry (69%) but also electricity, gas and heating industry (15%), mining (6%) and 

chemical industry (6%) and with single responses, port services and defence industry 

were represented.  

2 
As can be seen the respondent group is slightly imbalanced as service providers represented 61% of the 

responses and service customers 39%. Therefore, a potential bias of the results towards the service provider 

side should be acknowledged. However, based on the test of non-response the received responses seem to 

present the whole sample well (non-response bias discussed in more detail under data collection 

procedure). In addition, when concerning the target field (industrial maintenance) it is common that the 

amount of service providers is higher than the amount of customers. Therefore, the slightly skewed 

respondent group actually represents the whole population around industrial maintenance quite well. 
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The majority of customers was working within uniform production (65%) but also serial 

production (19%) and one-off production (16%) were present. None of the customers 

claimed to execute the maintenance services completely in-house. The service providers 

represented mainly mechanical maintenance, automation, consulting, or a combination of 

different maintenance service types. 

Table 4. Background information of the responses 

  

Number 

(N=83) Percentage 

Number of employees     

under 10  7 8% 

10-49  19 23% 

50-249  25 30% 

over 250  32 39% 

     

Approximate turnover (€)     

under 1 million 9 11% 

1-20 million 23 28% 

21-100 million 21 25% 

over 100 million 30 36% 

     

Position of the respondent     

senior management 17 20% 

middle management 47 57% 

other  19 23% 

     

Organization unit primarily     

maintenance service customer 32 39% 

maintenance service provider 36 43% 

equipment and maintenance service provider 15 18% 

 

Analyses 

The survey data was first examined for statistically significant differences in publication 

1, and secondly, a multidimensional value construct was built with an explorative factor 

analysis in publication 2. In addition, cluster analysis was conducted (in publication 2) to 

identify respondent groups characterized by their attitude towards different value creation 

strategies.  

The data of the survey sample was not normally distributed, and therefore the non-

parametric tests Mann-Whitney U and Wilcoxon were used to analyse the differences in 

the value elements (see publication 1). To complete the multidimensional measurement 
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scale, generalized least squares analysis was conducted to group the propositions into 

more comprehensive groups and to find possible hidden elements. An exploratory 

analysis with Oblimin with Kaiser Normalization rotation produced seven factors with an 

eigenvalue over 1.00. The model explains 60% of the variance (see publication 2). The 

value of the Keiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.784, 

which can be considered good. The computed factor scores were further used for cluster 

analysis. The number of clusters was based on hierarchical cluster analysis, and the final 

clustering was done with K-mean clustering. 

The clustering revealed interesting differences in the respondents’ value creation 

strategies, and therefore the research focused next on exploring and understanding these 

differences by investigating the networked environment of maintenance more closely 

with the help of qualitative research. 

3.3.2 Qualitative data collection and analysis 

The second phase of the research, qualitative data collection, was conducted as a multiple 

case study within two maintenance service networks. The first network operated in the 

mining industry and the other one in the energy industry. Overall, seven case companies 

participated in the research, including maintenance service customers, maintenance 

service providers and equipment providers. The diversity of companies provided rich data 

and ensured that different viewpoints of the network participants were considered. For 

confidentiality reasons, the case companies are referred to with letters. The main 

characteristics of the case companies are described in table 5.  

Case companies 

Case company A is an equipment manufacturer that offers contract-based maintenance 

on their own equipment. Their main driver for offering a maintenance contract is long-

lasting and closer customer relationships during various economic cycles—but also 

lowered profits from product business. Service business provides also knowledge on how 

the equipment performs in real life. The company sees short response times and 

geographical closeness as their strength. Company A offers different maintenance 

packages with highly varying contents from basic operations to tailor-made expert 

services. In their way of operating, the content of maintenance agreements needs to be 

strictly negotiated with clear responsibilities. 

Case company B, a large equipment manufacturer, has developed its maintenance 

services strongly during the last decade. Their massive organization structure has made 

the development quite a challenge, but the reasons are familiar: longer customer 

relationships and smoothening the business cycles. Case B offers as extensive 

maintenance as the customer demands on their own products. 

Case company C is an equipment manufacturer that has developed its service operations 

from repairs to full scale maintenance on their own equipment. They see maintenance as 
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a prerequisite for a successful equipment provider, as it provides steady income in a 

turbulent business environment, but also enhances customer satisfaction and reputation. 

Table 5. Main characteristics of the case companies 

 Company A Company B Company C Company D Company E Company F Company G 

Business 

Equipment 

manufacturer

service 
provider 

Supplier of 

technologies, 

components, 
and systems  

Equipment 

manufacturer

service 
provider 

Industrial 

services 

Maintenance 

services, 

project 
business 

Mining and 

refining  

Production 
of energy 

and heat 

        

Primary 

customers 

Process 

industry 

Mineral and 

metal mining 

industries 

Process and 

energy 

industries 

Process and 
other 

industries, 

construction 

Manufactu-
ring, process 

and other 

industries 

Different end 

customers 
for the 

products e.g. 

in process, 

and metal 

industries 

Various 
companies 

and 

consumers 

        

Sales 

(2011, €M) 
125.7 310.5 199.3 2.8 107.2 158.2 1 633 

        

Employees 
(2011) 

495 682 518 38 1105 494 1746 

        

Primary role 

in the 
maintenance 

service 

network 

Equipment 

manufacturer 

Equipment 

manufacturer 

Equipment 

manufacturer 

Service 

provider 

Service 

provider 

Customer 

company 

Customer 

company  

 
       

Case company D is a maintenance service provider that was established from an 

outsourced maintenance function in the beginning of the 1990s. It operates mainly locally, 

doing basic maintenance tasks based on unwritten verbal agreements. Their offering is 

based on tasks fulfilled through manual labour, they do not offer e.g. planning services. 

A particular feature is that their customers buy personal skills and knowledge rather than 

a service. Often, a single workman can affect who will win a maintenance deal. However, 

the company does offer entities that might require subcontracting.  

Case company E is a full maintenance service provider with an extensive offering 

covering e.g. productivity, cost efficiency, EHSQ (environment, health, safety and 

quality), and change leadership. The company operates in several countries and has 

focused on developing different modules or maintenance products. These modules are 

then selected and used depending on the particular customer need. They strive for open 

collaboration with their customers with strictly defined maintenance goals. Initial 

customer negotiations are done with care to ensure mutual understanding of the needs and 

wishes. Case E has also developed internal protocols and reporting systems for different 

tasks to ensure steady quality. Their customer base is extensive, and depending on the 

customer case, company E leads the maintenance, is an equal partner, or acts as a 

subcontractor. 
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Case company F is an industrial supplier operating in the mining industry with eight sites 

in Finland. The sites use external maintenance services varyingly, some even do 

maintenance fully in-house. Developing maintenance is still in its early steps because 

measuring the results is not systematic, meaning weak comparison ability between their 

sites. One reason for this is the multitude of different monitoring systems used among the 

companies. For a maintenance service provider, case F expects that the price is in line 

with quality. Besides their own opinions, they use general purchasing criteria. However, 

even lower quality in line with price is acceptable if it does not compromise the 

maintained process. 

Case company G is a large supplier in the energy sector. For them, a producer of energy 

and heat, reliability is essential. They have outsourced around 80% of their maintenance 

to a wide array of different service providers. Usually, they have separate contracts with 

all individual providers. 

Data collection and analysis 

The primary method for gathering the qualitative data were open-ended interviews, and 

altogether 9 semi-structured interviews were conducted in the case companies during 

autumn 2014. The semi-structured approach allowed active interaction with the 

interviewees and enabled the possibility to focus ad hoc on interesting topics that emerged 

during the interviews, while following the interview frame designed beforehand (see 

Appendix B) (Silverman, 2014; Yin, 2003). The main topics in the interviews were the 

value of maintenance services (its current state and development suggestions), value 

assessment issues, development of the maintenance service offering, and networked 

maintenance service operations. Depending on the interviewee’s experience and special 

knowledge, the use of time for certain topics was adjusted. 

Mainly senior-level managers with good experience on the maintenance service offering 

and interorganizational relationships were invited to participate in the study. In addition, 

the key informants were also asked to name other candidates that could be knowledgeable 

about the topic. This “snowball sampling” technique helps to identify hidden populations 

in a company (Biernacki and Waldorf, 1981; Silverman, 2014). The use of multiple 

respondents in a company can also help to avoid the single-respondent bias (Kumar et al. 

1993). Unfortunately, multiple responses were only gained from two companies, as the 

suggested interviewees were not available for further interviews. However, the quality of 

the data was emphasized over quantity in the research setting, and it was concluded that 

the gathered data allowed making certain assumptions, as similar themes were brought 

up by the key informants of different companies. The interviewees are listed in table 6.  

The interviews were conducted face-to-face, except for one interview, and they lasted 

between 72 and 103 minutes. One interviewee submitted the answers via email, where 

the interviewee responded to the same interview frame as the other interviewees, but no 

further ad hoc questions were presented. The interviews, altogether 11 hours, were audio-

taped and transcribed, and resulted in 181 pages of text. In addition, field notes were 
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written during the interviews to protect against audio-tape failure and to be able to follow 

the key points arisen in the interviews. 

When conducting case studies, it is recommended to use multiple sources of evidence to 

benefit from data triangulation (Yin, 2003). The opportunity to use many different sources 

of evidence can be considered as a strength of the case study method, as it allows the 

researcher to discuss various issues and adds reliability to the study (ibid.). Therefore, in 

this study, written assignments of the participating companies, documented focus group 

meetings and seminar discussions, as well as company documents (e.g. annual reports, 

brochures, plant tours, and web pages) were used as secondary data to reflect and 

comment on the research results and to understand the business environment better. The 

written assignments, the documented focus group meeting, and the seminar discussions 

were part of a three-year academic research project focusing on maintenance service 

management in a networked company environment. The project gave the possibility to 

access the case companies and the secondary data.  

Table 6. Main characteristics of interviewees 

Nr Date Company Participant Experience 
Duration of 

the interview 

1. 13.10.2014 A Manager, Service Center 28 years 92 min 

2. 13.10.2014 A Service Manager 12 years 87 min 

3. 15.10.2014 F 
Department Manager, 

Planning and Projects 
20 years 88 min 

4. 20.10.2014 F 
Purchasing and 
Technology Director 

10 years 85 min 

5. 20.10.2014 G Head of Production 11 years 75 min 

6. 21.10.2014 B 
Senior Specialist, Service 
Business Development 

8 years 103 min 

7. 21.10.2014 E 
Vice President, Service 

Offerings 
10 years 79 min 

8. 22.10.2014 D Managing Director 20 years 72 min 

9. 02.11.2014 C 
Business Unit Executive, 
Services 

24 years 
submitted via 
email 

 
      

The data was analyzed by employing qualitative content analysis (Silverman, 2014). The 

field notes and discussions provided the base for the first ideas and more specific analysis. 

After the first ideas, the transcribed interviews were read and interesting sections marked. 

The sections were further categorized and combined, and written to the article drafts. The 

final results presented in the publications were developed iteratively by going back and 

forth between the findings presented in the literature and the primary and secondary data. 

In publication 3, the analysis focused especially on understanding the network model 

requirements and different motivations to develop maintenance, whereas in publication 4 

the analysis focused on different collaboration levels in maintenance service 

relationships. 
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4 REVIEW OF THE RESULTS 

This chapter presents the main findings of the thesis. First, the main objectives, results, 

and contributions of the four individual publications are introduced. Publications 1 and 2 

focus on exploring and conceptualizing the value creating elements of industrial 

maintenance services, whereas publications 3 and 4 focus on understanding the role of 

networks in value creation and explaining the quantitative results. Second, the objectives 

and main results considering the whole thesis and their relationship towards successful 

maintenance service networks are summarized.  

4.1 Publication 1 - Value elements of industrial maintenance: 

verifying the views of the customer and service provider 

Objectives 

The objective of the first publication was to verify the most important value elements for 

the maintenance service customer and provider, and also to recognize where the value 

elements differ, by using the non-parametric tests Wilcoxon and Mann-Whitney U. The 

data was collected by an online survey that was sent to maintenance service professionals 

in Finland. In the survey, the value elements were considered in four different contexts: 

the customer’s high critical and low critical items, and the service provider’s core and 

support service. 

Main results 

The survey results showed that for the critical items the customers ranked reliability, 

safety at work, environmental safety, operator knowledge, price, and technical quality as 

the most important value elements (see appendix A for detailed value propositions). The 

lowest scores were given to research and development (R&D), access to markets, and 

asset management factors. When the results of the high and low critical items were 

compared, the survey results supported the idea that there are differences between the 

value elements. Statistically significant differences between the value elements were 

found in availability, technical quality, flexibility, reliability, orderliness, R&D, and 

access to markets. The customers valued the elements substantially higher when 

considering critical maintenance. This confirmed the assumption that item criticality 

affects the customer’s decision-making, and the value of maintenance services is case-

specific.   

The service providers rated operator knowledge, reliability, safety at work, technical 

quality, environmental safety, and price as the highest value elements. The differences 

between the core and support services were minor and not supported statistically. The 

service providers had not clearly differentiated their service offerings, as many named the 

same service as core and support service. However, when comparing the customer and 

the service provider, there were differences between the value elements, again not only 
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in ranks but also statistically. This highlights the importance of communication, so that 

mutual understanding of the value creating elements can be reached between the service 

partners. 

The results also suggested that the surveyed elements were strongly related, and further 

research is needed to capture the complex nature of the maintenance service value. 

However, the value elements and value propositions presented in this paper (availability, 

safety at work, environmental safety, technical quality, flexibility, reliability, operator 

knowledge, orderliness, reputation, relationship, contracts, total solutions, R&D, price, 

access to markets, and asset management factors) can be considered as the preliminary 

value elements of industrial maintenance services. The results also support the view that 

the value of maintenance services is multidimensional and comprises a value element 

package. The presented value elements and value propositions make the achieved benefits 

more concrete and support the value discussions between customers and service 

providers. One part of the discussions can be the selection of strategic performance 

measures, and for that the value elements provide great support by making the selection 

of the measures more value-based. This also supports the strategic shift of maintenance 

management on the practical level from cost-centric towards more value-centric 

decisions. 

Contribution 

The paper contributes to the theories of value and industrial service development by 

providing a first draft of value elements specific to industrial maintenance services. Until 

now there has been little understanding of the value-creating elements in maintenance 

services concerning both the customer and the service provider side. The paper also points 

out that there are recognizable differences in the preferred value elements, and this should 

be acknowledged in service negotiations. The value elements provide a base for 

discussions and a way to present the expected benefits in a service offer. In addition, the 

identification of value is made more concrete for the managers, so that strategic decision 

making and value assessment can be supported better in service relationships. 

4.2 Publication 2 - Understand what your maintenance service 

partners value 

Objectives 

The second publication was a follow-up of publication 1, and the objective was to 

conceptualize the maintenance service value construct through an examination of its 

elements, and to provide insight into its actors’ (i.e. customer companies, service 

providers, equipment providers) attitudes towards value creation. The empirical data was 

collected with an online survey (same as in publication 1). Also here, statistical analysis 

methods were used. First an explorative factor analysis was conducted to explore the 

value construct. Second, cluster analysis was conducted to define the actors. 



4.2 Publication 2 - Understand what your maintenance service partners value

  

55 

Main results 

The empirical findings supported the view that maintenance service value is a 

multidimensional construct including both financial and non-financial elements. The 

study identified seven main elements that capture maintenance service value: relationship 

synergies, reliability of the service partner, development, availability, service solutions 

and problem solving ability, EHSQ (environment, health, safety and quality), and 

adaptability to suit different situations. Table 7 is a summary of the created value 

construct and its elements based on the original value propositions. 

Table 7. Maintenance service value as a multidimensional construct 

 

Relationship synergies refers to the positive synergies of relationships, as it reflects to 

sharing the risks and responsibilities between the service partners, as well as collaboration 

Value element

The previous experiences with the maintenance service partner have been positive.

The risks and responsibilities considering the maintenance services are shared between the 

customer and the service provider.

The maintenance service partner can provide information and knowledge related to the 

development of R&D activities.

Maintenance service cooperation enables contact with new customers.

Maintenance service cooperation enables starting a new type of business.

The maintenance service operators are professionally skilled and qualified.

The current reputation of the maintenance service partner is good.

Information exchange works between the maintenance service partners.

The maintenance service warranty and terms of payment are kept and executed as promised.

The price paid for the maintenance service corresponds with the received service.

The price is negotiated in cooperation with the maintenance service partner.

The maintenance service partner is responsible for spare part storage so that it does not tie 

your own resources and capital.

The operational conditions and safety increase along the service.

The maintenance service cooperation is based on confidentiality.

Own research and development can be developed with the maintenance service partner.

The maintenance tasks are appropriate and maintainability and repairs are easy.

The operators carry out their part of the in-use maintenance operations and enhance the 

maintainability of the item.

The resources and timetable of the maintenance service can be planned well in advance.

The maintenance service provider has the knowledge to solve upcoming problems.

The maintenance service cooperation covers the whole maintenance services comprehensively 

(from management to execution).

The maintenance service covers the whole life span of the item.

Maintenance is performed according to safety policies.

Maintenance is performed according to environmental safety policies.

The maintenance service outcome is as expected.

The maintenance service outcome is sustained for the promised time.

The maintenance service cooperation is executed on time and as promised.

The maintenance service cooperation works well considering the conditions of all partners.

The maintenance service partner can suit the needs of the company (e.g. delivery time).

The maintenance services are tailored based on need.

EHSQ (environment, health, 

safety and quality)

Adaptability to suit different 

situations

Relationship synergies

Reliability of the service 

partner

Development

Availability

Service solutions and problem 

solving ability
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in the R&D activities. Also previous experiences with the maintenance service partner 

are evaluated, as well as how managers consider that the cooperation enables contact with 

new customers and starting a new type of business. This element highlights the relational 

perspective towards exchange and how the potential of cooperation is exploited, as 

Axelsson and Wynstra (2002) and Lindgreen et al. (2012) suggest. 

Reliability of the service partner represents how well the contract is executed and whether 

the service partner can be considered reliable. The element reflects the professionality 

and reputation of the service operator, as well as the functionality of the price 

negotiations, resource and capital arrangements, and information exchange between the 

service partners. The partners also evaluate how well the price paid for the maintenance 

service corresponds with the received service and if the warranty and payment terms are 

kept and executed as promised. 

Development refers to different development activities, and highlights the requirement of 

mutual trust. It measures how well the operational conditions and safety increase along 

the service and how the possibility to develop own R&D activities with the maintenance 

service partner is utilized.  

Availability highlights the maintainability and planning aspect of maintenance. The 

element measures the easiness of operations and how maintainability is enhanced. In 

addition, the element emphasizes the planning aspect. In many cases it adds value to the 

service if the resources and timetable of the maintenance service can be planned well in 

advance. 

Service solutions and problem solving ability describes comprehensive solutions where 

the ability to solve and take care of problems is on the partner’s side. It reflects how 

complete the provided service solutions are and what the life span for the service is. This 

highlights relationship learning enabled over the long term, especially when considering 

more complex service offerings. Relationship learning ensures that the maintenance 

service provider has the knowledge to solve upcoming problems, and this is also one of 

the key features measured by the element. 

EHSQ (environment, health, safety and quality) highlights the importance of safety and 

quality aspects in maintenance services. The element measures how well maintenance is 

performed according to safety and environmental safety policies, whether the 

maintenance outcome is as expected and sustained for the promised time, and whether 

service cooperation is executed on time and as promised. Many of these are interlinked, 

as the element features a well-functioning working environment. In addition, the element 

emphasizes cooperation between all partners, as it also measures how well maintenance 

cooperation works considering the conditions of all partners. The development of safety 

and quality culture cannot be controlled solely by one organization, as the features are 

affected and created by several partners. This should be emphasized especially in 

networked environments. 
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Availability to suit different situations refers to the flexibility of the services. It concerns 

how well the service partner can suit the needs of a company (e.g. delivery time) and how 

well the services are tailored based on need.  

Further analysis revealed that the different maintenance service actors (i.e. customer 

companies, service providers, and equipment providers) can be categorized into three 

main value creation strategy types based on the seven value elements: basic, quality- and 

collaboration-oriented partners. The value elements were considered to reflect the 

company’s strategic view towards maintenance management. In addition, the different 

strategies were discussed in relation to their suitable positioning in the relationship and 

service offering development quadrat of Penttinen and Palmer (2007). The positioning of 

the strategies is presented in figure 9. 

 

Figure 9. Framework for possible value creation strategies at different relationship and 

offering levels 

Basic partners see maintenance services as a transaction amongst other functions, and no 

special value is seen in the relationship. This group did not emphasize any particular 

elements. The maintenance service is ordered and the service provider provides it as 
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ordered, and not much other expectations than the transaction are had regarding the 

relationship or service offering. The value-creation strategy of this group is based on the 

transactional approach (see e.g. Axelsson and Wynstra, 2002). The time horizon is short-

term and the relationships exploit the potential of competition and choosing the most 

efficient supplier at any time. For the basic partners, a less complete offering, like spare 

parts and basic solutions are suitable. 

Quality-oriented partners, on the other hand, have expectations towards the service, but 

not necessarily towards the relationship behind it. This group is interested in the outcome 

being as discussed, and the partner trustworthy, working according to safety and 

environmental policies, but there is not necessarily interest to take the relationship one 

step further to think of relationship synergies and co-creation of value. However, the more 

complete the offerings are (like availability and performance partnering), the more the 

relationship focus of this group should shift from the transactional side towards the 

relational side (see figure 9). Otherwise the completeness of the offering and the nature 

of the relationship do not match, and this can cause dissatisfaction among the service 

partners. The full value potential of comprehensive maintenance services is not achieved. 

Collaboration-oriented partners emphasize the comprehensive nature of maintenance 

service value, as they agree that all the factors of the maintenance service value scale are 

important. The value creation strategy is based on the relational approach. This group 

highlights the positive effects of relationships and outsourcing, and aims to exploit the 

potential of cooperation. Instead of short-term transactions, the focus is on long-term 

development. For collaboration-oriented partners, more complete offerings, like 

performance partnering are suitable service models. 

Contribution 

In previous studies, the comprehensive nature of maintenance service value has received 

less attention, and the literature has focused on the technical and financial aspects. The 

results of this paper provide a new conceptualization of the value-creating elements, 

including also non-financial elements, and offers an integrated measurement scale for the 

actors to identify the comprehensive value construct around maintenance services. The 

measurement scale can be used as a base for network- and company-level measurement 

building, and to communicate and create mutual understanding of the current level of 

practices and aimed service level. The comprehensive measurement scale helps 

companies to extend their understanding beyond the cost-centric view towards value-

added processes by identifying different cost and benefit aspects they have been unaware 

of previously. As the findings showed, the actors in the field have still varying strategies 

when considering value creation; some are very transaction-oriented, whereas others are 

very relational-oriented. Communication and mutual understanding of the value creating 

strategies is   important, so that right services are carried out and developed with the right 

partners. The service network can be moved step by step from the traditional arm’s length 

towards value creation through collaboration and joint development. 
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4.3 Publication 3 - Managing industrial maintenance – networked 

model 

Objectives 

The aim of the third publication was to analyse the current maintenance service operations 

within seven case companies and to develop a networked offering framework. The 

purpose of this framework was to help to understand the complexity of service networks, 

which is one of the agendas of service network research of Henneberg et al. (2013). The 

data was gathered in case companies, and altogether nine interviews were conducted (of 

which four were on the equipment provider side, two on the maintenance service provider 

side, and three on the maintenance service customer side). Detailed descriptions of the 

case companies can be found in chapter 3.3.2 (Qualitative data collection and analysis) 

and table 5 (main characteristics of the case companies). The main context for the case 

companies was process, energy and mining industries where the role of maintenance is 

critical, as stoppages of uniform production lines can be very costly (due to production 

losses). 

Main results 

There are at least four ways of maintenance service provisioning at the moment. First, in-

house maintenance is still in place at many sites, even though it might not perform the 

most demanding tasks. In the in-house model, the customer is responsible for 

maintenance and has workers specialized in maintenance on the payroll. Maintenance 

services are provisioned in case special knowledge is needed, and in these cases the 

customer acts mainly as the integrator. Second, maintenance services can be acquired 

from the original equipment manufacturers that have expanded their product business 

towards service. The equipment providers usually offer specialized maintenance for their 

own products, but can serve as main contractors as well and operate as performance 

partners. Depending of the role of the equipment provider and comprehensiveness of the 

service offering, also the role of the customer changes from integrator to participant and 

to bystander. Third, maintenance services can be acquired from mainly locally operating 

maintenance companies, which are often established as an outsourced maintenance 

function. They have responsibilities mainly within general maintenance and the 

customers’ role is to act as a participant by providing also their own maintenance 

specialist to the operations, or act as a bystander in case general maintenance is fully 

outsourced. The fourth way is to use size-wise larger maintenance companies that cover 

geographically wide areas. They have often the most advanced offering concepts where 

the customers’ role is to be a bystander and enjoy the service. However, while these actors 

have functioning concepts and business models, the companies are somewhat restrained 

resource-wise. Maintenance is labour-intensive, which restricts the growth to some 

extent. In the end, also in these models (where the maintenance company works as an 

integrator), an active participant role of the customer and/or equipment provider is often 

required. 
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On the basis of the case evidence, the current maintenance field is quite scattered and as 

a function still somewhat underdeveloped, and in many cases treated as an obligatory 

cost, e.g. customer companies buying maintenance services use different approaches at 

different sites. While one site might be fully outsourced, others are still maintained in-

house. Maintenance is usually done by combining in-house practices with service 

provisioning from original equipment manufacturers and maintenance companies, 

resulting in a complex net of different actors. The case companies saw that there was 

room for more comprehensive measurement and new kinds of business models. However, 

the general comment from all respondents was that at least some level of maintenance 

knowledge should be maintained in-house (at the customer site) also in the future.  

The results also suggest that a single service provider is rarely the optimal case for 

maintenance, as maintenance companies have certain key competencies, but lack 

knowledge in other areas. With multiple actors, key knowhow on different areas could be 

utilized better. Therefore, a locally networked maintenance framework is proposed. 

Within a locally established maintenance network, the actors share their key 

competencies, individual needs, scheduling information, etc. in order to outperform 

individual maintenance operations. The local network could have several customer sites 

in it. This way the workforce could be better organized, and a momentary lack of 

workforce could be avoided as the customers could also communicate within the network 

for example about maintenance-intensive operations, e.g. yearly shutdowns, and avoid 

having them on simultaneously. The difference between the current maintenance 

networks and the networked maintenance model would be an active organization of tasks 

and a mutual goal for the network participants where they are committed. The network 

would not just evolve around the participants (like many current maintenance networks), 

but in the suggested model the network is built purposefully and managed and developed 

actively. 

Contribution 

The study contributes to the business-to-business service and network literature by 

presenting how maintenance services are currently managed and by discussing the 

possibility of a networked maintenance offering. The main challenges recognized by the 

case participants that restrict maintenance development were insufficient measuring, lack 

of development, lack of mutual trust, lack of communication, timing problems for larger 

maintenance breaks, and a primitive mind-set in understanding and organizing 

maintenance. To overcome the challenges, a locally networked maintenance offering 

model is suggested. In the networked model, multiple actors concentrate on how their 

core competencies could benefit the mutual goal of the whole network, instead of 

individual companies developing comprehensive maintenance offerings. The networked 

model and its participants also need to be led and developed actively. The main question 

in the networked model is which maintenance practices would be performed by which 

actor. At least one network integrator is needed in addition to the different participant 

roles. The locally networked maintenance model requires also a notable change in the 
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mind-sets of the different actors from cost to process enhancement, as well as mutual 

value creation.  

One of the key issues when developing a networked maintenance offering is the forming 

of mutual trust and commitment across the network participants. Other local network 

model requirements pointed out by the case participants were a transparent network with 

direct connections and clear responsibilities, agreed division of costs and profits, 

network-level monitoring and development, open communication, and a shared mind-set 

regarding mutual goals. An ideal case for a networked maintenance offering would be 

open books -type business. However, to allow the formation of trust and development of 

mutual practices, it is recommended to first pilot the locally networked model for a sub-

process within the customer’s operations before launching the model to the whole 

process. Companies need to work closely together to find the best value creating setting 

for every participant. 

4.4 Publication 4 - Stagewise process towards collaborative and value-

driven decisions in maintenance networks 

Objectives 

The main objective of the fourth and final paper was to find out how the value of industrial 

maintenance services can be identified and modelled, considering the views of each 

business network member, and how the multiple views can be used in collaborative 

decision making. The research was conducted as a case study where two maintenance 

business networks formed the case. The first network operated in mining industries, and 

the second one in the energy industry. Overall, seven case companies participated in the 

research, including maintenance service customers, maintenance service providers and 

equipment providers.  

Main results 

The findings showed that the existing collaboration level between the actors in a 

maintenance network affects greatly the value potential that can be realized with different 

value management tools. By increasing the openness and collaboration level of the actors, 

the value potential of the created tools and network increases. However, this does not 

happen overnight, but requires transparency between the actors, as well as long-term 

network relationships. In addition, initial willingness for collaboration is required. The 

transition towards collaborative operations occurs step by step, as mutual trust grows 

within the service network.  

A stagewise process was suggested, where it was shown how companies could utilize the 

created value management tools to support the transition from basic service relationships 

towards collaborative and value-driven maintenance service networks and network-level 

service offerings. Value can be co-created through all process stages, but the underlying 

value potential, especially concerning services, grows as the collaboration level increases. 
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The first stage is the starting point for network-level value creation. In the first stage the 

participants explore what the others want from the relationship and whether they are ready 

to increase their collaboration level in the service network. For example, the Value Profile 

tool can be utilized for identifying the value perceived by the partners in the service 

network. With the Value Profile tool, the most important value creating elements for each 

party are identified and drawn into a radar diagram to enhance development discussions 

(see publications 1 and 4). 

When co-operation between the service partners has been established and trust developed 

over medium-term collaboration, the network parties have moved to the second stage. 

Here the parties are ready to share some sensible data, like costs and profits, but the 

sharing of information can still be quite regulated and controlled, so that the benefits and 

risks are clearly defined for each party (e.g. in a mutually defined contract). Here for 

example the life-cycle model (LCM) presented by Sinkkonen et al. (2015) and flexible 

asset management (FAM)-model presented by Marttonen et al. (2013) can be utilized to 

model the perceived value. The LCM calculates the cumulative net present value of 

maintenance and the benefit/cost ratio. If the economic gains have been spread unevenly 

between the network partners, collaborative actions should be taken to promote the 

competitiveness of the whole network. The FAM-model, on the other hand, shows the 

impact of fixed assets and working capital on the return on investment and can be used in 

strategic decision-making, e.g. in maintenance contract negotiations or investment 

portfolio planning. 

In the third stage of the stagewise process, mutual trust has been developed over the long 

term, collaborative practices have been established, and the different parties of the 

maintenance service network have initial willingness to develop mutual goals and 

network-level performance measurement systems. Openness and trust –related issues are 

not just regulated with contracts, but there is true interest in doing business together and 

increasing the competitive advantage of the whole network. When reaching this stage, it 

is suggested to develop a network level performance measurement system (PMS), as 

presented by Ukko et al. (2015), so that the perceived value can be managed actively on 

the network level. However, reaching stage 3 is still quite rare, and currently the 

maintenance service networks can be considered to be on stages 1 and 2.  

It should also be acknowledged that as with poorly managed outsourcing, also poorly 

managed openness can create potential risks and negative effects. Theft and critical 

knowledge spill-overs ending in the wrong hands (e.g. a rival’s) can be the most extreme 

ones (Cassiman and Veugelers, 2002; Laursen and Salter, 2014). Legal protection 

methods like patents and trademarks protect to some level but might be arduous to 

implement, and it is also often quite easy to invent around existing patents (Mansfield et 

al., 1981). Therefore, formal or at least informal agreements should be negotiated between 

the network partners to reach mutual understanding (Laursen and Salter, 2014). In 

addition, partial information sharing can be one solution when sharing sensitive data.  
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As legal departments can make the agreements heavy and processes complex, it is of 

benefit that the network connections are based on relational relationships. This decreases 

the different parties’ opportunistic behaviour and eases the operations (Windolph and 

Moller, 2012). If the relationships are more at a transactional stage, the heavy legal 

operations might scare the potential collaborators and lengthen the agreement process 

unnecessarily. Other challenges, especially related to data openness, can decrease 

efficiency when the openness practices are built on top of the existing processes instead 

of renewing the operations, thus wasting already limited resources. Nevertheless, also in 

the case of successful renewing of practices, modification takes time, and also new system 

investments are often needed (Accordino, 2013; Herala et al., 2016; Huijboom and Van 

den Broek, 2011). In some cases, the old organizational culture can be the biggest 

challenge, as for open operations, change is required in previously known practices 

(Huijboom and Van den Broek, 2011). This supports the stagewise development of 

openness in the relationships, so that the development of organizational cultures can be 

continued in the network setting.  

Contribution 

Previous research has concluded that network-level management is needed to optimize 

the maintenance operations on both the strategic and operational level. This publication 

contributes to the discussion by addressing the prerequisites needed from the actors 

operating in a maintenance service network. By increasing the collaboration level and 

openness of the network stagewise, the overall competitive advantage of the network can 

be increased, and also more complete offerings provided. The network is no longer only 

sub-optimized from one party’s perspective, but comprehensive service value can be 

developed.  

4.5 Summary of the results 

The objective of this thesis was to explore and understand different value creation 

strategies in the maintenance service network. All the four individual publications 

introduced above have their own contribution to the final conclusions of the thesis. Table 

8 summarizes the main findings and presents the contribution of each publication to the 

overall objective of the thesis.  

Publications 1, 2 and 3 are connected to the first research question: What are the value 

creating elements and features in industrial maintenance services? Publication 1 presents 

a first suggestion of the value creating elements, and publication 2  captures the seven 

main elements (relationship synergies, reliability of the service partner, development, 

availability, service solutions and problem solving ability, EHSQ (environment, health, 

safety and quality), and adaptability to suit different situations), and presents maintenance 

service value as a multidimensional phenomenon. More specific definitions of the 

elements can be found above in table 7, section 4.2 (Maintenance service value as a 

multidimensional construct). Publication 3 supports the idea that service value is 

considered to be case-specific and complex to assess by different network actors.  
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Publications 3 and 4 are connected to the second research question: How are the 

maintenance service operations currently managed?  Based on the case evidence in 

publication 3, the current maintenance field is quite scattered, and customer companies 

buying maintenance services use different approaches at different sites. While one site 

might be fully outsourced, others are still maintained in-house. Maintenance is still in 

many cases treated as an obligatory cost, and the case companies see that there is room 

for more comprehensive measurement and new kinds of business models. There are at 

least four ways of maintenance service provisioning at the moment: in-house 

maintenance, acquiring maintenance from original equipment manufacturers that have 

expanded their product business towards service, acquiring maintenance from mainly 

locally operating maintenance service companies, or to use size-wise larger maintenance 

service companies that cover geographically wide areas. 

The results suggest that a single service provider is rarely the optimal case for 

maintenance, as maintenance companies have certain key competencies but lack 

knowledge in other areas. With multiple actors, key knowhow on different areas could be 

utilized better. Therefore a locally networked maintenance framework is proposed. 

Within a locally established maintenance network, the actors share their key 

competencies, individual needs, scheduling information, etc. in order to outperform 

individual maintenance operations. The local network could have several customer sites 

in it. This way the workforce could be organized better and momentary lack of workforce 

avoided, as the customers could also communicate within the network for example of 

maintenance-intensive operations e.g. yearly shutdowns, and avoid doing them 

simultaneously. Publication 4 shows that the current collaboration level is crucial when 

considering the functionality of a possible maintenance service network. The transition 

towards collaborative operations occurs step by step as mutual trust grows within the 

service network. 

In addition to the above-mentioned questions, publications 2, 3 and 4 also aim at 

responding to the third and final research question: What are the prerequisites for a 

successful maintenance service network? Publication 2 shows that the actors operating in 

the maintenance field are heterogeneous; some actors are very transaction-oriented, 

whereas others are very relation-oriented in terms of value creation. Communication and 

mutual understanding of the value creating strategies is important, so that more successful 

service networks can be built around industrial maintenance.  

Publication 3 points out one of the key questions in the networked setting by discussing 

which maintenance practices would be performed by which actor. At least one network 

integrator in addition to the different participant roles is needed. One of the key issues in 

the forming stage of a network-level service offering is mutual trust and commitment 

across the network participants. Other local network model requirements pointed out by 

the case participants were a transparent network with direct connections and clear 

responsibilities, agreed division of costs and profits, network-level monitoring and 

development, open communication, and a shared mind-set on mutual goals. An ideal case 

for network-level maintenance offerings would be an open books -type of business. To 
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allow the operations to develop, it is recommended to first pilot the networked model for 

a sub-process within the customer’s process before launching the model to the whole 

process. Publication 4 contributes to the discussion by highlighting the importance of 

openness and collaboration in networked service operations. The required level of 

collaboration for the service network does not develop overnight, but requires 

transparency between the actors and long-term network relationships. In addition, initial 

willingness for collaboration is required. By increasing the collaboration level and 

openness of the network stagewise, the overall competitive advantage of the network can 

be increased, and also more complete offerings provided. 
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Table 8. Summary of the individual publications and their main results 
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4.6 Capturing different value creation strategies in a framework 

As described in the literature review (section 2.2) on value creating services and service 

networks, existing studies have identified that the nature of service relationships varies 

and can be considered to form a continuum from transactional to relational exchange and 

full collaboration (e.g. Axelsson and Wynstra, 2002; Lindgreen et al., 2012; Penttinen 

and Palmer, 2007). In addition, the completeness of a service offering can be measured 

on a continuum from less complete (e.g. basic components) to more complete offerings 

(e.g. integrated solution) (Oliva and Kallenberg, 2003; Penttinen and Palmer, 2007). In 

service networks, the tangible aspects (i.e. products) are of primary importance in the 

beginning, but as the service relationship develops the intangible aspects (i.e. service) 

become more important, and the network can be formed around capabilities (Henneberg 

et al. 2013). The inference of this mixed methods study has been created by combining 

these dimensions and the findings of the quantitative and qualitative studies summarised 

in table 8. More specifically, different value creation strategies and their main features 

are captured in a framework (figure 10). The framework presents the identified value 

creation strategies at different relationship and offering levels. The path towards 

successful maintenance service networks can be characterized as a stagewise process 

moving from stage 1 (less complete/transactional) to stage 2 (more complete/transactional 

or less complete/relational), and eventually to stage 3 (more complete/relational) service 

networks. The framework presents the findings of the thesis as value elements and 

development possibilities that can advance the value creation and competitiveness of a 

maintenance service network.  

Each strategy (box in the quadrat) can create value, as long as the offering suits the needs 

of all parties and the collaboration level of the network is on the required level. However, 

the more complex the offerings become (e.g. performance partnering), the more the 

network should shift to the upper right corner. To achieve the best value in a maintenance 

service network, the value-creating elements need to be communicated actively between 

the actors, so that the collaboration level of the network and the offering level can be 

developed to the most suitable box in the quadrat. The conceptualized value elements (see 

publication 2) and the value profile (see publication 1) can be utilized to identify the 

current collaboration level and to communicate the non-financial and intangible benefits 

of the service relationship more concretely to the different partners. 

Stage 1 represents the starting point of a maintenance service network, where value 

creation is based on transactional relationships. For basic service networks, the service 

offerings focus on the delivery and maintenance of basic components (e.g. delivering 

spare parts), and no specific value elements or value propositions are emphasized.  

Stage 2 represents two different value creation strategies. If the companies emphasize the 

service offering aspects in the network, they represent a quality-oriented service network 

where value elements like EHSQ, adaptability to suit different situations, and reliability 

of the service partner are highlighted. The quality-oriented service networks should focus 

on basic solutions (e.g. basic maintenance), as the collaboration level between the service 
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partners is still quite low. If the firms develop highly specified and differentiated offerings 

on a transactional basis, the coordination cost may be a challenge, as Penttinen and Palmer 

(2007) suggest. 

However, if the companies are able to control the coordination costs, this can also be a 

successful strategy even with complex solutions. The second value creation strategy on 

stage 2 is to emphasize the relationship aspects in the network. In this case, a relational 

service network is represented, where relationship synergies are highlighted by the actors. 

The success in this stage comes from higher market shares and easiness in operations. For 

example, integrated components with long-term service contracts can be a suitable 

offering. However, also here Penttinen and Palmer (ibid.) identify challenges in keeping 

the relationship costs at a decent level. Stage 2 can create value to the actors, but the 

operations need to be managed carefully, so that the coordination or relationship costs do 

not surpass the achieved benefits. There are many examples of outsourced maintenance 

where high coordination costs have destroyed the value (e.g. through lack of information 

management), and the original intention to save costs through outsourcing has resulted 

instead in cost increase for the maintenance service customer and other actors in the 

network (e.g. Kremic et al. 2006; Liyanage and Kumar 2003; Murthy et al. 2015). 

Stage 3 represents a capability and cooperation -driven service network, where the 

combination of different value elements is considered important, and especially elements 

like relationship synergies, development, availability, service solutions, and problem 

solving ability are highlighted. This is the stage for integrated and complex solutions (e.g. 

performance and value partnering,) as the relational view also supports relationship 

learning enabled over the long term. At this stage the focus is on the business processes, 

and value creation is based on active development of the relationship and service 

offerings. However, as the results suggest, stage 3 and its success potential are not reached 

overnight, but it requires openness and mutual trust between the actors. In addition, the 

more complex the network offerings are, the more likely it is for the actors to become 

dependent on each other (Windahl and Lakemond, 2010). 

The framework suggests two different paths that enable the networks to evolve from stage 

1 to stage 3, depending on whether the service offering or relationship aspects are 

emphasized first. The first path suggests developing the service solutions provided first, 

and then progressing towards more relational relationships in the network as the offerings 

become more complex. As stated above, this is not compulsory, but developing the 

relationship synergies and mutual goals can help to gain competitive advantage on the 

network level. For example, the case networks in publication 3 recognized that to truly 

engage in the locally networked maintenance offering model requires the development of 

relational aspects and coordination. The skills were considered to be there already.  

The second path towards stage 3 is suggested to begin by developing the relationship 

synergies in the service network first and still operating with less complete service 

offerings. After the cooperation activities have been established (e.g. knowledge is shared 

in the network) and mutual trust exists between the actors, and service solutions and 
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problem solving ability can be emphasized more. The capabilities of each actor are 

known, and more complete offerings can be built. Based on the case evidence, the 

maintenance service networks were currently mainly at stage 1 or 2, but the actors were 

clearly interested in the next stage by identifying the benefits and development 

possibilities of a capability and cooperation -driven network. As the results in publication 

2 showed, some of the maintenance service actors were already very collaboration-

oriented. They just need to find their counterparts, and the development of successful 

maintenance service networks can begin. 

 

Figure 10. Different value creation strategies in a maintenance service network 
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5 CONCLUSIONS 

This chapter presents the overall conclusions of the thesis in terms of theoretical and 

managerial implications. In addition, future research directions are discussed. The 

purpose of the study was to understand different value creations strategies in maintenance 

service networks. On the basis of the inferences drawn from the results of the individual 

publications and the synthesised research process in the form of exploratory sequential 

design, the study suggests that four main value creation strategies with different 

development paths can be identified in maintenance service networks. The study makes 

three main contributions: first, it conceptualizes the value-creating elements of 

maintenance services. Second, it gives empirical evidence of the varying value-creation 

strategies and heterogeneity amongst the network actors. Thirdly, it builds understanding 

by presenting a framework where the varying value creation strategies and possible 

development paths in maintenance service networks are identified. 

5.1 Theoretical implications 

This study has connected maintenance research with value and industrial service 

development research. The theoretical ground of this thesis was built mainly on literature 

concerning strategic maintenance management, industrial service networks, and value 

creation in business-to-business relationships. The research provides the following 

insights especially considering the maintenance management and service network 

literature. 

Firstly, the research contributes to the current literature by conceptualizing the value-

creating elements of industrial maintenance services. The study shows the value of 

maintenance services as a multidimensional phenomenon where value is captured with 

seven main aspects: relationship synergies, reliability of the service partners, 

development, availability, service solutions and problem solving ability, EHSQ 

(environment, health, safety and quality), and adaptability to suit different situations. In 

previous studies, the comprehensive nature of maintenance service value has received 

less attention, and the literature has focused more on the technical and financial aspects. 

The findings of this research highlight that the non-financial elements (mentioned e.g. by 

Liyanage and Kumar, 2003; Ojanen et al., 2012A; Toossi et al., 2013) become critical 

when aiming at more collaborative relationships in service networks.  

Secondly, the research supports the performance measurement of maintenance service 

relationships. The conceptualized value elements provide a multidimensional 

measurement construct for value assessment (presented in table 7), with specific focus on 

maintenance service value. As brought up in the literature (Murthy et al., 2015; Pintelon 

et al., 2008), more comprehensive value assessment is needed. The conceptualized 

elements support this view, as also non-financial aspects are incorporated in the 

measurement scale to help translate the company strategy into long-term maintenance 
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objectives. If companies aim at creating value through collaboration, the collaboration 

needs to be managed and measured to avoid organisation-level sub-optimization. 

Thirdly, this research identified great heterogeneity among the different actors in 

maintenance service networks, and the actors were divided into three main value creation 

strategy types. The actors of the first strategy type “Collaboration-oriented partners” 

agreed that all the factors of the maintenance service value scale are important. This 

means that instead of a single value proposition, a combination of different elements is 

considered meaningful. In the second strategy type “Basic partners”, the actors valued 

certain service aspects less than the first cluster, but still the combination of different 

elements was considered at least somewhat important. The third strategy type “Quality-

oriented partners” emphasized especially quality factors and adaptability. Financial and 

operative performance were considered as good within the Collaboration-oriented 

partners. This could indicate that if the business is running smoothly, there is also time to 

think of development ideas and common projects with the service partners to gain positive 

synergies. On the other hand, if these do not function well, there is no time and/or desire 

to consider the other elements around value than the financial one. All the energy goes 

into running the operative business, and results in basic partners. The big actors were a 

major group in the basic cluster, and it seemed that they had not yet adopted the value-

centric view of maintenance, and the medium and small sized actors were the majority in 

the two others. For the big companies, maintenance service can be just another function 

besides the main functions of the company, and cost-centricity is still emphasized. 

Fourthly, the research sheds light into the complexity of maintenance service network 

development. Henneberg et al. (2013) clarify that understanding the complexity of service 

network development is crucial to understanding the service networks better. This thesis 

provides a framework (figure 10) for maintenance service actors to identify different 

value creation strategies and their development paths in the networked environment. 

Varying routes are presented as possible success strategies. The framework provides a 

good starting point for studying the development of maintenance service and other 

industrial networks and their success factors. 

5.2 Managerial implications 

The principal focus of the thesis is on increasing the understanding of value creation 

strategies, and therefore the practical side concerns mainly how the theory development 

should be understood by the managers. Thus, concrete implications may be limited. 

However, the results provide understanding on what should be considered when 

managerial tools and models for optimization are built in the industrial service context. 

The main managerial implications of the research are as follows. 

To proceed from transactional networks towards more collaborative ones, mutual 

understanding of the comprehensive maintenance service value needs to be attained. 
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First, although research and practice have moved from cost- to value-centric, the findings 

show that the actors in the maintenance field still have very varying strategies towards 

value creation: some actors are very transaction-oriented, whereas others are very 

relation-oriented, and outsourcing is done for multiple reasons (e.g. some aim for cost 

savings and some for special know-how). Especially a lot of customers seem to consider 

maintenance as a cost, and prefer transaction-based service relationships as a value 

creating strategy, like Murthy et al. (2015) suggest. Considering the value creation 

potential of maintenance, the cost-centric view may be harmful, as it guides the decisions 

towards the short term. Maintenance and other knowledge-intensive business services 

should be managed with a long-term business -oriented view to enable a learning process 

in the relationship and see the value achieved in the long run (Kohtamäki and Partanen, 

2016; Liyanage and Kumar, 2003; Parida and Kumar, 2006). This emphasizes the role of 

communication between the service actors. 

The multidimensional value construct built in this study can be used as a base for 

network- and company-level value measurement building and for communicating and 

creating mutual understanding of the value-creating elements between the service 

partners. 

Second, maintenance service value is considered complex to manage, but by using the 

created factors presented in table 7, some systematics can be brought into the process. 

Integrated measures are needed by the customers and the service providers, as they will 

help the building of sustainable relationships and networks (Ahonen et al., 2010; Panesar 

and Markeset, 2008; Reinartz and Ulaga, 2008). The value construct makes also the soft 

values more concrete and supports the development of a common language by identifying 

the non-financial side of the service. The service providers need to ensure that they 

address all the most important value-creating elements when providing complete 

offerings like performance partnering. The value construct can be used to benchmark the 

current level of practices and aimed service level. Also the customers need to ensure that 

they consider the value-creating elements comprehensively when procuring maintenance 

services, and that their partner is capable of providing the needed service level (Toossi et 

al., 2013). The core of successful service relationships between different service partners, 

as Rosqvist et al. (2009) highlight, is a common view of the maintenance objectives that 

arise from strategic objectives and key performance indicators (KPIs). The 

multidimensional construct of the value creating factors could be used as a base to 

determine suitable performance measures and objectives for the maintenance service. The 

service network can be moved step by step from the traditional arm’s length towards 

collaborative value creation. The comprehensive value construct helps the companies to 

extend their understanding beyond the cost-centric view towards the value-added 

processes, which is emphasized e.g. by Liyanage and Kumar (2003) and Parida and 

Kumar (2006), and to see maintenance management from a more strategic perspective. 

Often the offerings and the nature of the relationship do not match, and this causes 

conflicts and dissatisfaction between the service partners. 
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Third, communication and mutual understanding of the value-creating elements is also 

important when considering the development of the relationships and service offerings in 

a maintenance service network. For transaction-oriented actors, less complete service 

offerings, like spare parts and basic solutions are suitable (Penttinen and Palmer, 2006; 

Rekola and Haapio, 2009). However, the more complete the offerings are (like 

availability and performance partnering), the more the relationship focus of the network 

should shift to the relational side and take the value-creating aspects of maintenance 

services into consideration comprehensively. Heterogeneity among the customers and 

service providers is probably one reason why the building of successful service networks 

is considered complex. To achieve the best value in service networks, the value-creating 

elements need to be communicated actively between the actors so that the relationship 

levels and offerings will match. Basic, quality- and collaboration -oriented partners will 

find their counterparts. 

Successful maintenance service networks are built stagewise.  

Fourth, the framework presented in figure 10 identifies possible value-creation strategies 

for maintenance service actors. The framework provides a tool for understanding and 

identifying the different network stages: basic service networks, quality-oriented service 

networks, relational service networks, and capability- and cooperation -driven service 

networks. By increasing the collaboration level and openness of the network stagewise, 

the overall competitive advantage of the network can be increased, and also more 

complete offerings provided. With the framework, the actors see what relationship style 

their current or aimed offering level requires and what are the development paths towards 

more complete offerings and increased collaboration in the network. For example, if the 

network actors are currently operating with basic services and desire to move towards 

availability or performance partnering, a strategy shift towards more relational 

relationships is required to be able to move on the continuum. The transition towards 

collaborative operations occurs step by step as mutual trust grows within the service 

network. In addition, the capability- and cooperation -driven service networks require a 

notable change in the mindset of each actor. Instead of individual companies developing 

comprehensive maintenance offerings, a networked offering with multiple actors 

concentrating on their core competencies could result in a better outcome. However, it 

should be remembered that as each stage of the framework can create value to the 

different parties as long as the offering and collaboration levels match, not all networks 

need to aim at the highest stage (capability and cooperation driven service networks) in 

the framework. 

5.3 Suggestions for future research 

The findings of this thesis provide some particularly interesting avenues for future 

research. Firstly the framework towards successful maintenance service networks needs 

to be verified in an empirical context. The framework is presented as the inference of this 

study, and even though parts of it have been tested in an empirical context, the complete 
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framework and its verification still needs future research. As the relationship level of the 

network and its development is an important factor in the framework, the different value 

creation strategies and their development over the long term should be followed with a 

longitudinal study. Relational relationships are often built over several years, and in 

addition the true value created with appropriate maintenance services can often be hidden 

in short-term follow-ups (e.g. no breakdowns versus breakdown of a critical item due to 

poor maintenance operations three years after the official contract termination). 

Therefore, a more in-depth research strategy would support the verification of the 

complete framework and add further dimensions to the different value creation strategies.   

Secondly, closely related to the first research avenue, it would be interesting to focus 

future research on company performance compared to its value creation strategy. Would 

more comprehensive value creation strategies with relational aspects also foster better 

operational and/or financial performance? The cluster analysis suggested that the 

collaboration-oriented partners slightly outperformed the other clusters in operative and 

financial performance, but this might also be a statistical curiosity. Future research would 

require a bigger sample within the different clusters, so that the statistical findings could 

be considered as significant.  

Thirdly, there are possibly country- and/or industry -specific features that affect the 

selected value creation strategy. Therefore, future research is required to identify these 

possible factors. As the sample size of the study was limited, industry-specific features 

were not identified in the sample. 

Fourthly, development of performance measures that would support comprehensive value 

assessment should receive future research attention. The multidimensional value 

construct presented in this study provides a good base for a measurement framework. 

However, functionality should be tested in an empirical setting, for example with a case 

study. A functioning measurement framework that incorporates both non-financial and 

financial elements could be used to support the discussions between the different actors 

in a maintenance service network. In addition, by including also non-financial elements 

in the performance measures, the mutual development objectives and target values could 

be followed more comprehensively. 

Fifthly, future research is needed to identify the possibilities of IoT (Internet of Things) 

and other information system possibilities that would support the network context. Data 

management was not in the focus of this thesis. However, it is acknowledged that to 

support decision making as effectively as possible, also information technology and its 

different solutions should support the management practices (e.g. Bitici et al., Franco-

Santos et al., 2007). Especially in relational value creation strategies, information 

systems, and more specifically smart factory approaches could support openness, easiness 

of operations and straightforward communication, e.g. with different platforms for 

information and data sharing. It should be acknowledged throughout that the selected 

solutions should enhance the current operations and not just add one system to the 

network. Non-purposeful information systems will not add to the functionality of the 
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service network, just the opposite. Therefore, the emerging opportunities of the Industry 

4.0 context should be used carefully in attempts to optimize value creation. Intelligent 

maintenance planning as proposed by Upasani et al. (2017) could be one good example 

of purposeful optimization. In their work,  a distributed algorithm is created to shorten 

the planning time of preventive maintenance and its scheduling significantly by utilizing 

the capabilities of Cyber-Physical Systems (CPS). 

Finally, future development of the industrial field and its effects on maintenance is seen 

as the sixth future research target. How will the digitalization of the business affect for 

example the value elements? Will accessibility, delivery and locality be valued in the 

future as well, or will virtual presence replace these elements? In addition, will companies 

utilize the value potential created by networks or will the outsourcing trend turn and result 

in more in-house solutions? Furthermore, what is the influence of policy development, 

towards or against network level collaboration of different companies? At least recent 

news support the development interests to be still on more comprehensive and strategic 

partnerships that also provide a fruitful base for network-level cooperation (see e.g. 

Metso, 2016; Wärtsilä, 2017).   
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APPENDIX A: Value propositions and original references 

used in the questionnaire 

Value element Proposition 

Availability 

(Ma et al. 2005) 

P1 “The maintenance tasks are appropriate and maintainability and 

repairs are easy.” 

P2 “The operators carry out their part of the in-use maintenance 

operations and enhance the maintainability of the item.” 

Safety at work P3 “The operational conditions and safety increase along the service.” 

P4 “Maintenance is performed according to safety policies” 

Environmental safety P5 “The maintenance service performer recognizes the environmental 

safety hazards.” 

P6 “Maintenance is performed according to environmental safety 

policies.” 

Technical quality 

(Matthyssens, and 

Vandenbempt, 1998; 

Ojanen et al. 2012B) 

P7 “The maintenance service outcome is as expected.” 

P8 “The maintenance service outcome is sustained for the promised 

time.” 

Flexibility 

(Ojanen et al. 2012B; 

Barry and Terry 2008; 

Kremic et al., 2006; 

Malleret 2006) 

P9 “The maintenance service partner can suit the needs of the company 

(e.g. delivery time)” 

P10 “The maintenance services are tailored based on need.” 

Reliability 

(Ojanen et al. 2012B; 

Barry and Terry 2008) 

P11 “The maintenance service cooperation is executed on time and as 

promised.” 

P12 “The maintenance service cooperation is based on confidentiality.” 

Operator knowledge 

(Songailiene et al. 2011; 

Brito et al. 2007) 

P13 “The maintenance service provider has the knowledge to solve 

upcoming problems.” 

P14 “The maintenance service operators are professionally skilled and 

qualified.” 

Orderliness 

(Matthyssens and 

Vandenbempt, 1998; 

Barry and Terry 2008) 

P15 “The resources and timetable of the maintenance service can be 

planned well in advance.” 

P16 “The maintenance service operations are developed in cooperation.” 

Reputation 

(Ramsay and Wagner 

2009) 

P17 “The current reputation of the maintenance service partner is good.” 

P18 “The previous experiences with the maintenance service partner have 

been positive.” 

Relationship 

(Ramsay and Wagner 

2009; Barry and Terry 

2008; Ojanen et al. 

2012B) 

P19 “The maintenance service cooperation works well considering the 

conditions of all partners.” 

P20 “Information exchange works between the maintenance service 

partners.” 

Contracts 

(McDonough et al., 2006; 

Ramsay and Wagner 

2009; Songailiene et al. 

2011) 

P21 “The maintenance service warranty and terms of payment are kept 

and executed as promised.” 

P22 “The risks and responsibilities considering the maintenance services 

are shared between the customer and the service provider.” 
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Total solutions 

(Matthyssens and 

Vandenbempt, 1998; 

Stremersch et al. 2001) 

P23 “The maintenance service cooperation covers the whole maintenance 

services comprehensively (from management to execution).” 

P24 “The maintenance service covers the whole life span of the item.” 

R&D 

(McDonough et al., 2006; 

Ojanen et al., 

2012B;Walter et al. 2001) 

P25 “Own research and development can be developed with the 

maintenance service partner.” 

P26 “The maintenance service partner can provide information and 

knowledge related to the development of R&D activities.” 

Price 

(Songailiene et al. 2011; 

Brito et al. 2007) 

P27 “The price paid for the maintenance service corresponds with the 

received service.” 

P28 “The price is negotiated in cooperation with the maintenance service 

partner.” 

Access to markets 

(Kremic et al., 2006; 

Ramsay and Wagner 

2009; Walter et al. 2001) 

P29 “Maintenance service cooperation enables contact with new 

customers.” 

P30 “Maintenance service cooperation enables starting a new type of 

business.” 

Asset management 

(Ojanen et al. 2012B) 

P31 “The maintenance service partner is responsible for spare part 

storage so that it does not tie your own resources and capital.” 

P32 “The maintenance service partner owns the fixed assets, for example 

the maintained items, so that they do not stress your own balance 

sheet.” 
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APPENDIX  B: Interview frame 

Background information – Name, position, work history 

Identifying the value of maintenance services – Current state and development of operations 

 What do you value in maintenance services? 

 Importance of value identification 

 How are the value elements identified and measured? 

 Challenges in value assessment 

 How would you develop the current state of operations? 

Value profile tool 

 Benefits of value identification in a maintenance service relationship 

 Accountable number of elements, time management 

 How to use a value profile tool as a support for decision-making? 

 Who is responsible for the usage? 

 At which points of the relationship should the tool be utilized? 

 How would you develop the tool? 

Maintenance service offering 

 Questions presented especially for the maintenance service customer 

o How do you evaluate different offerings? 

o Challenges when comparing different offerings? 

o Criteria used to select appropriate maintenance services? 

o A wish list to the maintenance service providers, development directions 

 Questions presented especially to the equipment and service providers 

o Why do you want to offer maintenance services? 

o Reasons behind the development of maintenance service offering 

o Elements of the current maintenance service offering 

o Challenges in developing the offering 

o Development directions 

Networked maintenance service operations 

 Why outsource maintenance? Reasons behind different operation models 

 First steps towards networked maintenance operations 

 Challenges and obstacles towards true networking (vs. traditional relationships) 

 How should the networked maintenance service offering be built? 

 How to ensure mutual value creation in the network? 

 Scenario for the future 

 [Do not remove Section break (Odd page) after this note unless you are removing the 

Appendices-section.]
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non-parametric tests Wilcoxon and Mann-Whitney U. The data has been 
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1 Introduction 

Value, adding value and shared value in services have been a major focus in service 
literature and are often highlighted to the customers and providers. However, the 
definitions of value are vague. Customer value is generally defined as the tradeoff 
between the give (sacrifices) and get (benefits) components (Zeithaml, 1988). The 
benefits can include, for example, quality, whereas price can be seen as a sacrifice 
(Dumond, 2000). Customer value can also be viewed as customer desired value and 
customer perceived value, where the desired value is what the customer wants to receive 
and the perceived value what has happened (Flint et al., 1997). Customer value can also 
be split into perceived value and exchange value, where the exchange value is the amount 
the customer is prepared to pay for the service (Ramsay, 2005). Supplier value is seen as 
the benefit the supplier receives from acting with the customer, for example, profit 
(Purchase et al., 2009; Ramsay and Wagner, 2009). The marketing literature focuses 
mainly on the customer, and supplier value is hence studied notably less than customer 
value (e.g., Purchase et al., 2009; Ramsay and Wagner, 2009). In addition, relationship 
value has been studied because value is created more and more in collaborative 
relationships (Smals and Smits, 2012; Ulaga, 2003). For a customer and service provider, 
the creation of value can be considered as essential when engaging in a collaborative 
relationship (Walter et al., 2001). Payne (2006) explains that the value creation process 
consists of what value the customer receives, what value the service provider receives, 
and how the value exchange can be successfully managed to maximise the received total 
value. Value can also be considered to be equal to the sum of all future cash flows 
discounted to today. For example, in maintenance this would mean the future cash flow 
from asset utilisation, cost control, resource allocation and the safety, health and 
environment (SHE) factors (Jonker and Haarman, 2006). From the point of view of 
industrial maintenance, there is relatively little literature considering its value or value 
elements, and this strengthens the need to formulate and assess the value of maintenance 
services based on customer collaboration (Ojanen et al., 2012; Tynninen et al., 2012). 
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In this paper, we consider industrial maintenance service value to consist of value 
elements (e.g., price, flexibility and quality) like Ojanen et al. (2012) present, and value is 
created with the right combination of these elements. When defining and discussing value 
and finding the value-creating areas, the term value element offers a suitable perspective 
to value and to presenting the trade-off between the different elements. The total value of 
maintenance service can be considered to be the sum of the value elements. Figure 1 
presents the aim of this paper, which is to verify the most valued elements for the 
customer and service provider of maintenance services and to solve the value puzzle; 
how value can be created by profiling the value elements and the intended win-win 
situation. The value gap in the figure presents the difference of the customer’s and 
service provider’s value elements, which has been tested with the non-parametric tests 
Wilcoxon and Mann-Whitney U. The value gap is closed with the value element profile 
that provides a base for value discussions in negotiation situations. In addition to value 
creation, the win-win situation is highlighted because it is essential that both parties gain 
benefits from the provided maintenance service. In order to improve the competiveness 
of the relationship, organisations need to understand what elements create value in 
maintenance service collaboration (Lapierre, 2000). 

Figure 1 Value creation in maintenance services with the help of value elements 

Mutual understanding 
 of the value elements 

Value 
element 
profile 

Service provider’s 
value elements 
e.g.: 
• safety
• price
• R&D

WIN-WIN 

Customer’s  
value elements 
e.g.: 
• quality
• reliability
• price

Value  
creation 

Value gap 

Many companies have outsourced their maintenance services wholly or partially, and this 
underlines the need to evaluate the value of maintenance services and contracts to avoid 
disagreement and inadequate performance (Kumar et al., 2006; Tynninen et al., 2012). 
The value discussion is important also from the service provider’s point, so that the 
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provider is able to price the services correctly and develop trust between the parties based 
on common understanding of the value creating elements (Ojanen et al., 2012). With the 
value element approach we offer one way to find out how the value of industrial 
maintenance services is modelled and created for each partner. The specific objective of 
this paper is: ‘to verify the most important value elements of industrial maintenance from 
the service customer’s and service provider’s perspective, and to find out the differences 
between the parties’. 

The paper is structured as follows. First, the theory and the hypotheses are described. 
Then, the research methodology is described in detail. Next, the achieved results are 
shown and discussed. Finally, a summary of the paper and conclusions with future 
research objectives are presented. 

2 Theory and hypotheses 

There is not much literature considering the value and value elements of industrial 
maintenance services. Value has been considered more in b-to-c businesses, and the focus 
in the value literature concerning services has been on the customer side (Purchase et al., 
2009; Ramsay and Wagner, 2009). When articles related to the value elements of services 
were reviewed, 14 articles considering the customer view and only four articles 
considering the supplier view were found (Tynninen et al., 2012). None of the reviewed 
articles considered the value elements of industrial maintenance services. Komonen et al. 
(2007) have not studied value or the total value of a maintenance network directly, as 
their research concerns especially customer and supplier satisfaction in industrial 
maintenance, and how customer and job satisfaction are related to each other. But their 
research supports the fact that maintenance service value can be considered as summed 
elements, as they also recognise different dimensions and groups of maintenance 
operations that are included in customer and job satisfaction (e.g., quality of operations, 
professional skills, cost level and orderliness). 

To get a starting point for the possible value elements of industrial maintenance, 
Tynninen et al. (2012) gathered the value elements suitable for industrial maintenance 
services from the reviewed service literature. Then, the recognised elements were 
discussed and modified in a workshop of company representatives as Sinkkonen et al. 
(2013) describe. The idea was to test if the value elements of the literature research were 
even close to the ones the operators consider as value elements of industrial maintenance 
service. 

2.1 Industrial maintenance service customer’s value elements 

Price, technical quality, dependability, contracts, relationship, reliability, flexibility, 
reputation of the service provider, accessibility, asset management factors, total solutions, 
and sustainability were chosen as the industrial maintenance service customer’s value 
elements. Sinkkonen et al. (2013) presented safety at work and environmental safety as 
new elements in addition to the preliminary list Tynninen et al. (2012) had made. Adding 
safety to the list makes sense, because the impact of maintenance work on safety issues 
comes up repeatedly in maintenance literature (e.g., Gulati, 2009; Järviö et al., 2007; 
Márquez, 2007). Also, the increased amount of outsourcing emphasises the safety at 
work-element in procurement situations (EU-OSH, 2012; Lind et al., 2008). 
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The value elements of the customer can be reviewed also from a more specific view 
at the item level, comparing the value elements from the point of a high critical and a low 
critical item. At the operational level in maintenance planning, item criticality has to be 
categorised to make sure how the maintained items have to be prioritised and that the 
right maintenance method is identified (Márquez, 2007). The items can be categorised 
with a criticality matrix where item criticality is presented as depending on the failure 
frequency of the item and the severity of failure or fault (SFS-EN Std. 13306, 2010). For 
example, a critical pump can be considered as a critical item, and the maintenance should 
focus on continuous condition-based maintenance. Conversely, the maintenance of the 
company garden can be considered as a low critical item and the maintenance strategy 
could be weekly predetermined maintenance. These different maintenance methods will 
also affect the value elements highlighted in each situation. For example, with a high 
critical item, availability could be the most important value element, while for a low 
critical item it could be price (Tynninen et al., 2012). Also, the workshop results 
suggested that there would be differences in the most important value elements 
depending on item criticality and occasion (Sinkkonen et al., 2013). Based on the 
literature it is predicted that the value elements of the customer differ according to the 
item criticality, and we posit 

Hypothesis 1 The customer’s value elements differ depending on the item criticality. 

2.2 Industrial maintenance service provider’s value elements 

As the maintenance service provider’s value elements Tynninen et al. (2012) suggest 
price, flexibility, reliability, contracts, relationship, total solutions, operator knowledge, 
availability, asset management factors, access to market, reputation of customer and 
R&D. Sinkkonen et al. (2013) presented as elements also safety at work, service ability 
and orderliness. To be successful in marketing, service providers need to differentiate 
their service offerings through people and processes that add value, in other words, 
choose the right value elements. When the customer is correctly assessed, the 
maintenance service company can offer customised services to each customer and at the 
same time increase the revenues of the company (Liang, 2010). The theory also suggests 
that companies that create superior customer value and regularly introduce innovations in 
service offerings will gain competitive advantage over their competitors (Guenzi and 
Troilo, 2007). 

Like the value elements of the customer, also the value elements of the service 
provider can be analysed from a more specific view when comparing the value elements 
of core and support services. Grönroos (2000) notes that for managerial reasons, services 
should be distinguished into three groups: core, facilitating and support services. The core 
service is the service for which the company is on the market. Facilitating services are the 
services customers need to use the core service, for example, a bank card for an ATM. 
Support services, on the other hand, are services that are not essential for the company 
but are used to increase the value of the service or to differentiate the service from 
competitors’ service offerings. However, for this paper we consider core and support 
services to be a wide enough separation to see possible differences in the value elements 
of maintenance service providers. In industrial maintenance services a core service could 
be, for example, mechanical maintenance, and a support service would be gardening 
outdoors. According to Sinkkonen et al. (2013), differences between the core and support 



Value elements of industrial maintenance 6 

service elements of the service provider were recognised, but the differences were not as 
clear as with the item criticality. Based on the theory we suggest 

Hypothesis 2 The service provider’s value elements differ between core and support 
service. 

2.3 Differences between industrial maintenance service customer’s and service 
provider’s value elements 

For example, Smith et al. (2012) emphasised that value should always be considered 
from both sides, how much value can be derived by a company from its customers and 
also the derived value to the customers from the company. Value also depends upon the 
participants’ perceptions, and even though the companies may work in a network, each of 
the customers and suppliers has their own motivations, problems and strategies (Ford and 
McDowell, 1999). This, in addition to the vague definition of value, results in versatile 
value element listings. In order to create value and improve the competiveness of the 
maintenance service relationship, the customer and the service provider need to 
understand what elements create value for each party (Lapierre, 2000). 

As presented above as well as by Sinkkonen et al. (2013), when the item criticality 
and provided service are discussed, there are some significant differences in the listings 
when comparing the customer and the service provider. For example, the service 
providers do not list environmental safety or asset management factors as value elements 
like the customers do. It seems that the value elements are partly similar, partly different 
between the customer and the service provider, but also depend strongly on the occasion, 
and therefore we posit as our concluding hypothesis 

Hypothesis 3 There are differences (a value gap) between the customer’s and the 
service provider’s preferred value elements. 

3 Research methodology 

Because no previous research was found considering the value elements of industrial 
maintenance services, the survey method was chosen to verify the preliminary elements 
found by Tynninen et al. (2012) and to identify possible new value elements. The final 
elements used in the survey were chosen on the basis of the preliminary studies of 
Tynninen et al. (2012) and Sinkkonen et al. (2013) (Appendix 1). The identification and 
verification of the most important value elements for the customer and service provider in 
industrial maintenance services and their differences are the primary objective of this 
study, and are part of a wider research project MaiSeMa (Industrial Maintenance Services 
in a Renewing Business Network: Identify, Model and Manage Value). 

3.1 Sample 

In Finland, outsourcing has increased the demand for industrial maintenance services, 
and nowadays maintenance is a significant industry (Hatinen et al., 2012). Due to the 
developed and organised maintenance industry, Finland is a good testing ground for 
value element research. An online-survey link was sent to 345 Finnish industrial 
maintenance professionals. The primary source for the contacts was the Finnish 
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Maintenance Society Promaint, which is an important nationwide actor and has a diverse 
network of corporations in the maintenance field. The survey was conducted between 
January–March 2013, and the contact persons received two reminders after the first 
message. 83 completed questionnaires were received, representing a response rate of 
24%. Thirty two responses were received from maintenance customers and 51 from 
maintenance service providers. 

The most common position (56%) of the respondent was working in middle 
management, for example, as a maintenance manager, 21% of the respondents 
represented top management, and the rest (23%) represented mainly consultants and 
supervisors. In the responder group, 39% represented large companies (over 250 
workers), and thus the majority represented small or middle sized companies. The 
customer side represented mainly the industrial goods and services industry (69%), but 
also the electricity, gas and heating industry (15%). None of the customers executed the 
maintenance services wholly by themselves. The service providers represented mainly 
mechanical maintenance (58%) and electricity (33%), or a combination of different 
maintenance types. 

3.2 Survey instrument 

Because value can be interpreted in many ways, in the survey instrument the 16 tested 
value elements were decided to represent two propositions each (shown in Appendix 1). 
The customer and service provider were thus asked to value 32 propositions on a 
five-point Likert scale with end points of ‘strongly disagree’ (= 1) to ‘strongly agree’ 
(= 5). The customers responded first considering a high critical item to be maintained and 
after that the same claims were presented for a low critical item to be maintained. To be 
able to compare the differences of the customer and the service provider it was decided to 
present the same value elements and claims for both sides in the questionnaire, and so the 
service provider responded to the same propositions but considering a core service and 
support service it provided to the customers. It was emphasised to the service provider to 
respond from their own point of view, not the customer’s. The survey instrument was 
pre-tested by a panel of experts which consisted of company representatives participating 
in the MaiSeMa-research project. 

3.3 Data analysis 

The data in the survey sample was not normally distributed, and therefore the 
non-parametric tests Mann-Whitney U and Wilcoxon were used to examine the 
statistically significant differences in the value elements (Devore and Berk, 2012). The 
reliability of the sum variables was tested by computing the Cronbach’s alpha. The values 
were mainly above the recommended 0.700 or close to it, which indicates that the sum 
variables were reliable and could be used for further analysis with some regard (Cortina, 
1993). 
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Table 1 Value elements depending on item criticality 
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4 Results and discussion 

4.1 Results regarding the customer’s value elements 

Descriptive statistics and the results of the Wilcoxon test between the high critical and 
low critical items can be seen in Table 1. For the critical items the customers ranked as 
the most important value elements reliability, safety at work, environmental safety, 
operator knowledge, price, and technical quality, which all had means above 4.2. The 
lowest scores with means below 3.0 were given to R&D, access to markets and asset 
management factors. When considering the low critical items to be maintained, the 
customers valued most environmental safety, safety at work, operator knowledge, 
reliability, and price. The value elements with the lowest means were asset management 
factors, R&D and access to markets. In addition to the presented propositions, the 
customers suggested the rapidity of the maintenance service as a factor they value (open-
ended question). 

As can be seen in the table, when comparing the high and low critical items, the 
survey results support the idea that there are differences between the value elements. It is 
interesting to see that with the high critical items, reliability is valued even higher than 
safety at work. Overall safety is valued very high, though, and it seems that companies 
value the safety risk assessment methods that also Lind et al. (2008) emphasise. For the 
high critical items, the value elements have substantially higher means. This is 
understandable because a high critical item is something that can stop the whole 
production, so the maintenance strategy is overall valued more for a high critical item 
than for a low critical item (Järviö et al., 2007; Márquez, 2007). 

Statistically significant differences (p < 0.05) between the value elements based on 
the Wilcoxon test can be seen in availability, technical quality, flexibility, reliability, 
orderliness, R&D, and access to markets. Of all the statistically differentiating value 
elements, the customers valued higher the element of the high critical maintenance items 
than of the low critical items. This confirms the assumption that item criticality affects 
the importance and prioritising of maintenance strategy (Márquez, 2007). Because 
Hypothesis 1 is supported in almost half of the value elements and there are recognisable 
differences in what the customer’s value within a high critical item versus a low critical 
item, it can be stated that the value elements differ depending on item criticality, and this 
should be considered when profiling the value elements. It is also important that the 
service provider sees the difference to make the right offering for each item to be 
maintained and be successful, as Liang (2010) suggests. 

The correlation matrix for the high and low critical items can be seen in Appendix 2. 
There are a lot of strong correlations of even 0.700 and above. This suggests that the 
elements are strongly related, and in future research factor analysis would be beneficial to 
see if some or even all value elements could be merged into bigger groups and 
complexes. 
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Table 2 Value elements depending on provided service 
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4.2 Results regarding the service provider’s value elements 

The descriptive statistics and the results of Hypothesis 2 testing done by Wilcoxon 
relating the value elements of core and support services are presented in Table 2. The 
service providers rated the highest in core services operator knowledge, reliability, safety 
at work, technical quality, environmental safety, and price, which all had mean values 
4.40 or higher. The service providers valued least in core services flexibility, access to 
markets, R&D, and asset management factors. They all had means above 3.30, so still 
quite high. When looking at the support services, the providers rated highest safety at 
work, reliability, operator knowledge, environmental safety, and technical quality. The 
least valued elements were flexibility, access to markets and asset management factors. In 
addition to the presented propositions, the service providers mentioned perseverance and 
domestic content as factors they value in maintenance services (open-ended question). 

Based on the theory, we predicted that the core and support services would differ, and 
overall there were differences in the ranking of value elements between the core and 
support services, but they were minor and the most important and least valued elements 
were almost identical. That there were only minor differences was also supported by the 
Wilcoxon test. The only statistical significant difference (p < 0.05) was in operator 
knowledge. A potential reason comes up when looking at the survey respondents’ 
open-ended responses. Only a few of the respondents had differentiated the core and 
support services from each other. It seems that the clear definition in theory had not yet 
reached the practice. 

The correlation matrix for the core and support services can be seen in Appendix 2. 
Within the core service there are not nearly as much strong correlations as within the 
support service, but it can still be seen that the value elements are related to each other. 
As with the customer’s value elements also here factor analysis would be beneficial for 
identifying more complex value elements. 

4.3 Results regarding the differences between the customer’s and service 
provider’s value elements 

The identification of the differences between the maintenance service customer’s and 
service provider’s value elements was executed by comparing how the preferred value 
elements differed when the service provider would wish to maintain the customer’s high 
and low critical items with its core service. Comparison of the provider’s support service 
and customer’s preferred value elements was left out because there were no statistically 
significant differences between the service provider’s core and support services, and also 
the respondents’ separation between the services was questionable, because many of the 
respondents named the same service as core and support one. Table 3 shows the 
Mann-Whitney U test scores and the test results concerning hypothesis 3. 

Hypothesis 3 is supported (p < 0.05) when comparing the customer’s critical items 
and service provider’s core services in operator knowledge, relationship, total solutions, 
R&D, access to markets, and asset management factors. When the customer’s low 
criticality items and service provider’s value elements are compared, there are in addition 
statistically significant differences (p < 0.05) in availability, technical quality and 
reliability. There are statistically significant differences especially when considering the 
customer’s low criticality items and the service provider’s core services. Compared to the 
customer, the service provider values the different value elements substantially higher. 
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The service providers did not value any elements under 3.30, and, for example, one of the 
least valued elements, asset management factors, was still valued notably higher than at 
the customers’ side (3.35 versus 2.54). 
Table 3 Value element differences between the customer and the service provider 

Value element 

Z score/sig .level 
when comparing 
the differences 

between the high 
critical item and 

core service 

Hypothesis 3 

Z score/sig. level when 
comparing the 

differences between 
the low critical item 

and core service 

Hypothesis 3 

Availability –0.295/0.768 Not supported –3.225/0.001** Supported 
Safety at work –1.000/0.317 Not supported –0.972/0.331 Not supported 
Environmental 
safety 

–0.166/0.868 Not supported –0.972/0.331 Not supported 

Technical quality –0.871/0.384 Not supported –2.118/0.034* Supported 
Flexibility –0.811/0.418 Not supported –1.390/0.165 Not supported 
Reliability –0.731/0.465 Not supported –2.442/0.015* Supported 
Operator 
knowledge 

–2.539/0.011* Supported –2.587/0.010* Supported 

Orderliness –0.752/0.452 Not supported –1.656/0.098 Not supported 
Reputation –0–756/0.450 Not supported –1.320/0.187 Not supported 
Relationship –2.082/0.037* Supported –1.645/0.100 Not supported 
Contracts –1.435/0.151 Not supported –1.878/0.060 Not supported 
Total solutions –1.903/0.057 Supported –2.250/0.024* Supported 
R&D –3.090/0.002** Supported –6.743/0.000*** Supported 
Price –0.804/0.422 Not supported –1.037/0.300 Not supported 
Access to 
markets 

–3.544/0.000*** Supported –5.251/0.000*** Supported 

Asset mgmt. 
factors 

–3.804/0.000*** Supported –3.336/0.001** Supported 

Note: Two-tailed test *p < 0.05, **p < 0.01, ***p < 0.001. 

The biggest value gaps seem to be in the least valued elements R&D, access to markets 
and asset management factors, and the difference is also supported statistically. The low 
valuation of R&D was expected at least from the customer side, because R&D in 
industrial services has many contract-related issues and cooperation is considered 
complicated (Panesar and Markeset, 2008). In the service providers’ side this was slightly 
surprising, because Sinkkonen et al. (2013) discussed it to be one of the most important 
value elements in support services. To be able to gain competitive advance it would be 
important for the customer and service provider to work on this value gap and identify 
innovation activities that would create value for both parties (Guenzi and Troilo, 2007). 

The low score of asset management is also interesting, because asset management has 
been emphasised in current research and it has been shown that with asset management 
the customers and service providers can affect the company’s operation and capital 
greatly (Kärri, 2007; Ojanen et al., 2012). The service providers seemed to have 
recognised this slightly better than the customers, at least they valued it with a notably 
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higher score. The low level of top manager respondents probably had some influence on 
the score because normally top managers have a broader view of total asset management 
within the company than middle managers. 

4.4 Value element profile 

There were a lot of strong correlations (above 0.700, see Appendix 2) within the value 
elements at all levels and all the suggested value elements got quite high valuations. This 
supports the view that the presented value elements can be considered at some levels as 
industrial maintenance service value elements, and that the value of maintenance services 
would consist of a value element package. It can also be seen that there are differences 
between the value elements of the customer and the service provider not only in ranks but 
also statistically. Especially in b-to-b relations the differences show more clearly because 
the deviations are not evened out as in this kind of a survey sample. Like Tynninen et al. 
(2012) suggest, there is a need for a value element profile that the service provider and 
the customer can use to recognise differences in their value elements while making 
contracts and measuring the service, and most importantly, discussing issues that create 
value for each party. With the value element profile there is a base for discussions and 
suggestions for adequate measures that can be used. The identification of the right value 
elements for each situation is made more concrete for managers. Also the expected 
benefits and value can be made clear in the total offer for the customer (Payne, 2006). 
The service provider would work as a co-creator of value and offer solutions instead of 
just a service, like Grönroos (2008) emphasises. For example, if the service provider rates 
operator knowledge as the most important value element and the customer places it as the 
fourth element, there are three elements that the customer values higher than the service 
provider. When the service provider is aware of this difference, they can pay attention to 
this and provide the best combination of value elements, and make a better offer. 

In practice the customer and service provider would go through the different value 
elements in different situations and rank the values according to their importance for 
them. Then, the responses would be reviewed and the most differing elements chosen and 
put into a radar diagram (Figure 2, the chosen elements in Figure 2 are based on the 
survey results, and the elements with statistically significant differences between the 
customer and service provider were chosen into the diagram). Then, the maintenance 
service customer and service provider would recognise where the biggest gaps are, and 
they could negotiate about these key differences more specifically before making the 
final contract, and also consider this in the overall decision making, for example, pricing 
related to improved safety or possible R&D cooperation in exchange for better technical 
quality. In the best scenarios this would result in a situation where both parties would 
gain more value of the contract than originally expected. The organisations would 
understand what elements create value in the maintenance service collaboration 
(Lapierre, 2000), and this would result in a win-win situation where the overall value of 
the relationship would grow and also the competitiveness of the relationship would 
improve. It should not be forgot, however, that contract-related issues are complicated 
and require openness and mutual trust (Panesar and Markeset, 2008; Rekola and Haapio, 
2009). 
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Figure 2 Draft of the value element profile for identifying the right value elements and the 
‘value gap’ 

5 Conclusions and suggestions for future research 

The objective of this paper was to verify the most important value elements from the 
customer’s and service provider’s perspective, and to find the differences between the 
parties of industrial maintenance services as well. Overall, all the suggested value 
elements got quite high valuations with means between 3.0 and even 4.60 (not agreeing 
nor disagreeing to strongly agreeing), so they can be considered to be elements that at 
least somehow affect the experienced value of maintenance services. It also shows that 
value is constituted of different elements. On the basis of the survey results, there are 
clearly maintenance service value elements that arise above others in all categories, 
namely reliability, safety at work, environmental safety, and operator knowledge. Also 
technical quality and price were rated high. Fastness, perseverance and domestic content 
of the maintenance service were suggested as new factors that would also affect the 
experienced value. On the other hand, there were also value elements that were 
constantly rated as less important value elements in all categories. These were access to 
markets, asset management factors and R&D. Especially, the low valuation of asset 
management factors was surprising, because there has been a lot of discussion and 
research regarding the importance of asset management factors, but it seems that the 
customers and service provides have not yet understood their profit potential. Overall, 
comprehensive value elements like total solutions, asset management factors, access to 
markets, and R&D were rated lower, and this is understandable due to their complex 



 15 M. Ali-Marttila et al. 

nature. The possible win-win potential and development of these elements should be 
emphasised. The survey results suggested also that there are differences between the 
value elements of the customer and the service provider, and also different situations 
affect the value elements preferred. The statistically significant differences were not as 
great as expected on the basis of theory, but because there were at least some statistical 
differences in a big population like this, in business-to-business relations the differences 
are probably even greater because the means are not evened out. 

The paper contributes to the theoretical value discussion of industrial maintenance 
services and provides value elements that can be considered as the value elements of 
industrial maintenance services. Until now there has been a lack of knowledge about the 
specific value elements concerning the industrial maintenance service customer and 
service provider. The paper also points out that there are differences in maintenance 
service value elements that should be considered in negotiations. The paper also provides 
a first draft of a value element profile, which could be used in negotiation situations. Now 
the profile is rather theoretical because the value elements were verified for the first time 
and they are also strongly situational. In the future the value element profile will provide 
also a practical side by offering a negotiation method for assessing and discussing value 
and making it more concrete for the customer and the service provider by visualising a 
possible gap in the value elements of the customer and the service provider. Also 
performance measurement can be value-based, and therefore the value discussion also 
helps in finding the correct performance measures used in the contract. By successfully 
closing the gap, the customer and the service provider can reach their maximum value 
creation potential, and an overall win-win situation in the cooperation can be reached. Of 
course profiling and discussing the value elements would require openness and interest in 
honest cooperation. 

There are also limitations in the study that should be taken into account in future 
research. The propositions behind the value elements are compromises that are 
situation-specific and service-related, and there are probably as many views behind the 
responses as there are respondents. Also it is a weakness of a survey method like this that 
unconscious preferences cannot be known because the responses are not based on clear 
measurable values. However, the research did not aim at absolute value, the aim was to 
add and verify the theoretical knowledge related to the value elements of maintenance 
services that can be used for discussional purposes (e.g., the value element profile, the 
function of which is situation-specific and the theory only constructs a starting point for 
the use). The mean values and sum variables had a high weight in this paper to get an 
overall view of the situations, but for future research also the value elements should be 
reviewed in closer detail because in some cases Cronbach’s alpha was considerably low. 
Possible dividing and regrouping of elements should be considered. In the future also the 
list of elements should be modified and updated. Correlations received little attention 
because the focus was on finding differences. But, because there was a great amount of 
significant correlations, it would be interesting to test the correlations further and also 
make a factor analysis to see whether some value elements could be merged. 

A major future research target is the building and focusing of the maintenance service 
value analyser based on the value element profile. The analyser should be studied in 
different situations, like preventive and corrective maintenance, and also specified for 
different customers, for example, according to size or maintenance service area. Later, 
the analyser could be added with weights to the life-cycle model developed by Sinkkonen 
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et al. (2013) and also included in service offering discussions and presented as a 
comprehensive manager tool. 
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Appendix 1 

Appendix 1 shows the proposed value elements and defining propositions based on the 
previous literature research of Tynninen et al. (2012) and the workshop results of 
Sinkkonen et al. (2013). 

Availability: 

1 The target of the maintenance work functions as expected, its maintainability and repair is 
easy. 

2 The users look after their part of the in use maintenance operations and enhance the 
maintainability of the item. 

Safety at work: 

3 The operational conditions and safety increase along the service. 

4 The maintenance is performed according to safety policies. 

Environmental safety: 

5 The maintenance service performer recognises the environmental safety hazards. 

6 The maintenance is performed according to environmental safety policies. 

Technical quality: 

7 The maintenance service outcome is as expected. 

8 The maintenance service outcome is sustained for the promised time. 

Flexibility: 

9 The maintenance service partner bends from its claims (e.g., delivery time) 

10 The maintenance services are tailored based on need. 

Reliability: 

11 The maintenance service cooperation is executed on time and as promised. 

12 The maintenance service cooperation is based on confidentiality. 

Operator knowledge: 

13 The maintenance service provider has the knowledge to solve upcoming problems. 

14 The maintenance service operators are professionally skilled and qualified. 

Orderliness: 

15 The resources and timetable of the maintenance service can be planned well in advance. 

16 The maintenance service operations are developed in cooperation. 

Reputation: 

17 The current reputation of the maintenance service partner is good. 

18 The previous experiences with the maintenance service partner have been positive. 

Relationship: 

19 The maintenance service cooperation works well considering the conditions of all 
partners. 

20 The information exchange works between the maintenance service partners. 
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Contracts: 
21 The maintenance service warranty and terms of payment are kept and executed as 

promised. 
22 The risks and responsibilities considering the maintenance services are shared between 

the customer and the service provider. 
Total solutions: 
23 The maintenance service cooperation covers comprehensively the whole maintenance 

services (from management to execution). 
24 The maintenance service covers the whole life span of the item. 
R&D: 
25 Own research and development can be developed with the maintenance service partner. 
26 The maintenance service partner can provide information and knowledge related to the 

development of R&D activities. 
Price: 
27 The price paid for the maintenance service corresponds with the received service. 
28 The price is negotiated in cooperation with the maintenance service partner. 
Access to markets: 
29 The maintenance service cooperation enables contact with new customers. 
30 The maintenance service cooperation enables starting a new type of business. 
Asset management factors: 
31 The maintenance service partner is responsible for the spare part storage so that it does 

not tie your own resources and capital. 
32 The maintenance service partner owns the fixed assets, for example, the maintained items 

so that they do not stress your own balance sheet. 
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Appendix 2 

Appendix 2 shows the correlation coefficients between the value elements. 
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Abstract
Purpose – The purpose of this paper is to identify what is currently valued in maintenance services. The study 
first conceptualizes the value construct through an examination of its elements, including both financial and non-
financial elements, and second provides insight into its actors’ (i.e. customer companies, service providers, equipment 
providers) attitudes toward value creation.

Design/methodology/approach – The study uses data collected from maintenance service professionals by an online 
survey. First an explorative factor analysis is conducted to examine the value construct. After this cluster analysis is 
conducted to define the actors.

Findings – The empirical findings suggest seven main elements that capture maintenance service value: relationship 
synergies, reliability of the service partner, development, availability, service solutions and problem solving ability, 
environment, health, safety and quality, and adaptability to suit different situations. Further analysis reveals that the 
actors can be divided into three main strategy types: basic, quality- and collaboration-oriented partners.

Originality/value – In previous studies the comprehensive nature of maintenance service value has received 
less attention, and the literature has focused on the technical and financial aspects. This paper provides a new 
conceptualization of the value creating elements, including also non-financial elements, and offers an integrated 
measure for the actors to identify the comprehensive value construct around maintenance services. In 
addition, the findings show that the actors in the field still have varying strategies when considering value 
creation. Communication and mutual understanding of the value creating elements are important so that right services 
are carried out and developed with the right partners.

Keywords Collaboration, Value creation, Relationship value, Maintenance services, Value element
Paper type Research paper

1. Introduction
Maintenance management has moved from a cost-centric view toward a more value-centric 
perspective where the service is not only considered as a cost factor but it can also 
create additional value (Liyanage and Kumar, 2003; Parida and Kumar, 2006; Pintelon and 
Parodi-Herz, 2008). In addition, the maintenance field is constantly evolving, as in-house 
maintenance organizations have moved partly toward partnerships in different company 
networks where the actors (i.e. customer companies, service providers and equipment 
providers) operate (Ahonen et al., 2010; Riis et al., 2007). The service aspect is now a 
common part of maintenance. In order to improve the competitiveness of the service 
relationships, it is essential for the organizations to gain mutual understanding of 
what the value creating elements in the service network are, so that benefits like 
performance efficiency and reliability can be achieved (e.g. Barry and Terry, 2008; 
Lapierre, 2000; Ulaga, 2003). Mutual understanding helps to avoid disagreements, lack of 
quality and sub-optimization between the service partners and highlight the positive
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effects of service collaboration instead, so that all parties can benefit from the 
service relationship.

Maintenance service value consists of a diverse range of different elements, and it is also 
very maintenance case -specific, which makes the identification of the overall value complex 
(e.g. Toossi et al., 2013). Despite the increasing recognition of comprehensive maintenance 
value, the relationships are still often price-oriented. This often results in short-term 
decisions which can be quite problematic in maintenance, as many of the benefits are 
created over a long term. Especially for the more complex offerings, relationship learning 
enabled over long-term is an important part of value co-creation (Kohtamäki and Partanen, 
2016). Systematic ways to understand and measure what maintenance service value is for 
each actor are needed, as this would help the building of sustainable and successful 
relationships (Ahonen et al., 2010; Lapierre, 2000; Panesar and Markeset, 2008; Reinartz and 
Ulaga, 2008). To capture the comprehensive value of maintenance services, both financial 
(e.g. cost savings, price) and non-financial (e.g. trained labor, willingness to cooperate, 
reputation, safety) elements need to be viewed (Liyanage and Kumar, 2003; Ojanen, Ahonen, 
Reunanen and Hanski, 2012; Toossi et al., 2013).

This research focuses on the comprehensive service value of maintenance, which has 
been a rather rare topic in earlier studies, as the literature has focused more on the technical and 
financial aspects. The paper aims to clarify the nature of maintenance service value, first by 
an examination of its elements, and second by providing insights into the different value 
creation strategies of the actors.

On one hand, the research supports the multidimensional and complex nature of 
maintenance service value, as the empirical findings show that value creation is 
characterized by multiple elements. On the other hand, the findings show that the 
actors in the field are very heterogeneous when considering the attitudes toward value. 
Some do not emphasize any particular elements and keep the service relationship 
more on the transactional side, whereas others emphasize the relational aspects and 
non-financial elements of the service. Therefore, when designing and evaluating value 
creating maintenance services, academics and managers should keep in mind the 
heterogeneity of the actors and the possible differences in the evaluation criteria. When 
aiming at more collaborative relationships, also non-financial elements have to be 
considered and measured. Communication is the key in developing right offerings with the 
right partners.

The paper is structured as follows. In Section 2, value creation is described in the context of 
maintenance services. Next (Section 3), the methods and data used in the study are presented. 
The results are reported in Section 4. The overall results with managerial implications and 
future research are discussed in Section 5, and final conclusions in Section 6.

2. Value creation in maintenance services
Maintenance focus moving from cost-centric to value-centric
Parida and Kumar (2006) describe that maintenance management has had a paradigm shift from 
being viewed as a cost to being looked as a service that can create value. In the early 1900s, 
maintenance was considered as a “necessary evil” that “costs what it costs.” The 
technologies were not very advanced yet and failures occurred randomly. After the 1950s, the 
technologies advanced and methods like preventive maintenance and condition monitoring were 
introduced. This changed the cost-centric view to “it can be planned and controlled,” and 
maintenance became an important support function. Value thinking within companies has emerged, 
and maintenance is treated more and more as a strategic issue instead of a purely technical one 
(Pintelon and Parodi-Herz, 2008). As Rosqvist et al. (2009) suggest in their Value Driven 
Maintenance Planning model, the maintenance objectives should derive from the strategic 
objectives and key performance indicators (KPIs) of the company. Now maintenance
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can be treated as an integral part of the business process, and e.g. Liyanage and Kumar (2003) 
suggest that it can create additional value to companies.

However, for companies the optimization of maintenance still often means the 
minimizing of cost in the short term instead of maximizing the value through long-term 
objectives and continuous improvement (Marais and Saleh, 2008; Murthy et al., 2015). 
Marais and Saleh (2008) argue that by focusing only on the cost-centric views, an important 
dimension of maintenance, value, is forgotten, and this can lead to sub-optimal maintenance 
strategies. Therefore both sides: assessment of the value of maintenance and assessment of the 
costs of maintenance should be involved when determining the maintenance strategy. A 
multidisciplinary view involving e.g. finance, marketing and operations within companies 
should be included to guide the operations in a comprehensive and value-optimized way 
(Marais and Saleh, 2008). Also Liyanage and Kumar (2003) promote the value-based view to 
maintenance. A more comprehensive view and overall results should be looked at, rather 
than focusing only on cost cutting and controlling operational expenses (which has led to 
companies optimizing maintenance as a cost center). Pure cost-centric views can lead to 
short-sighted decisions that can add to the total cost. This happened for example as the 
offshore oil production platform P-36 sunk due to too ambitious cost saving efforts 
(Marais and Saleh, 2008). Companies should extend their understanding beyond the 
financial and cost-centric view and elaborate the value-added processes (Liyanage and 
Kumar 2003; Parida and Kumar, 2006).

Moving from the cost-centric view toward more value-centric views also sets the focus on 
long-term development aspects. Supporting the long-term development and 
profitability of the organization is one of the key functions of maintenance (Al-Sultan 
and Duffuaa, 1995; Parida and Kumar, 2006). Maintenance is also a field that affects all 
three dimensions of sustainability, namely, the economic, environmental, and social 
dimensions and thus also influences corporate level sustainability by creating/destroying (if 
organized badly) long-term shareholder value (Lo, 2010). Therefore it is important to 
look at maintenance not only as a plant-based cost center but from a long-term 
business-oriented view (Liyanage and Kumar, 2003; Panesar and Markeset, 2008; 
Pintelon and Parodi-Herz, 2008). This way also the long-term benefits of appropriate 
maintenance (e.g. quality of work, availability, safety incidents) can be seen and the value 
creation optimized comprehensively in the long run.

Maintenance outsourcing and service relationships
Maintenance operations are often at least partly outsourced, which emphasizes the role of the 
inter-organizational relationship. The nature of the business has changed; maintenance service 
suppliers are now an important part of the business landscape. Also equipment providers 
are eager to provide added value through services besides traditional equipment exchange, as 
they can reach more steady cash flows and better customer satisfaction with the added 
services (e.g. Johansson and Olhager, 2004; Kindström and Kowalkowski, 2009). In-house 
maintenance organizations have shifted toward partnerships in different company networks 
where the customer, service providers and equipment providers operate (Ahonen et 
al., 2010; Riis et al., 2007).

From the customer’s point of view, increasingly complex assets have grown the 
knowledge intensity of operations, making the maintaining of special know-how, 
resources and required skills in-house not always profitable. This has attracted 
specialization in the service provider field, and outsourcing is now a sought-after option in 
many cases (e.g. Al-Turki, 2011). Persona et al. (2007) list the possible benefits of 
outsourcing as the following: business improvement through cost reduction and efficiency, 
improving the performance of existing lines of business, and focus on core functions 
(technology-related assets). Also flexibility and access to new markets, skills and latest
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technology (Lorenzoni and Lipparini, 1999; Kremic et al., 2006), as well as sharing the risks, 
resources, knowledge, and R&D development (e.g. McDonough et al., 2006) can motivate 
partnerships in maintenance. Stremersch et al. (2001) add integrated solutions and full 
service concepts to the list as being behind the motivation to purchase maintenance services 
from external service or equipment providers.

Outsourcing and service relationships can also have a positive effect on company 
growth and innovativeness when the ability to integrate the company’s own knowledge 
with the partnering outside company’s successes. It should be remembered that complex 
company networks engage in more than just transactions around services, goods and 
revenue (Allee, 2000). Also knowledge value and intangible value or benefits are shared 
(Grönroos and Helle, 2010). Some studies suggest that collaborative agreements and 
partnerships can have positive effects on revenue and profit in the manufacturing 
industry (e.g. Stuart, 2000). Even though versatile benefits have been acknowledged in 
service relationships, for many companies the decisions related to the outsourcing of 
maintenance operations and their management is still made on possible short-term cost 
savings (Murthy et al., 2015). The discussion focuses on the transactions around services 
and goods instead of improving the processes in the long term and creating mutual 
development objectives.

If the outsourcing process is poorly managed, the results of outsourcing are not always 
positive, as also new risks are included (Campbell, 1995; Kremic et al., 2006). Benefits are 
often overemphasized in the planning phase and the savings remain unrealized, and in the 
worst case scenarios result in increased overall cost. Other risks are for example issues 
related to the personnel and their motivation and morale, unsatisfied customers, power 
shift and dependence on a supplier, and knowledge and competence loss (Bertolini et al., 
2004; Kremic et al., 2006). In addition, Campbell (1995) mentions as one concern the 
potential loss of cross-functional communication, which can lead to less flexible processes. 
With more and more complex technologies, one part of communication is efficient data 
management. This is often ignored in contracts, which can cause serious problems in the 
information flow and management of operations between the different parties of 
outsourced maintenance (Murthy et al., 2015).

Value creating service relationships
Value creation has two sides: the value created for the customer and the value created for the 
company offering the service (Gupta and Lehmann, 2005). This means that in a business 
relationship value creation is reciprocal, and the services offered work as a mediating factor in 
the process where the parties involved should achieve value (Ballantyne and Varey, 2006; 
Grönroos, 2011; Grönroos and Ravald, 2009). When considering business-to-business 
services, in most cases the value will be interactional and dependent on issues like 
performance and quality, as well as relationship-related aspects like e.g. administrative 
routines and communication (La Rocca and Snehota, 2014; Lindgreen and Wynstra, 2005; 
Vargo and Lusch, 2008). Value is related to the solutions created at different relationship 
facets and therefore it is created in interaction between the customer and supplier rather than 
unilaterally by one party (Ballantyne and Varey, 2006; La Rocca and Snehota, 2014; Tuli et 
al., 2007).

The nature of service relationships varies and can be considered to form a continuum on the 
range from transactional to relational exchange and full collaboration (e.g. Axelsson and 
Wynstra, 2002; Day, 2000; Lindgreen et al., 2012; Penttinen and Palmer, 2006). Table I lists 
the recognizable features of the end points of the continuum.

Together with the nature of the relationship and related interactions, also the service 
offering changes (Oliva and Kallenberg, 2003). The completeness of a service offering can 
also be measured on a continuum from less complete (e.g. basic components) to more
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complete offerings (e.g. integrated solution) (Oliva and Kallenberg, 2003; Penttinen and 
Palmer, 2006). Based on the continuum of relationship development and the continuum of 
service offering development, Penttinen and Palmer (2006) have constructed a framework 
presented in Figure 1. The horizontal axis describes the nature of the relationship based on the 
continuum from the transactional to the relational approach, and the vertical axis 
describes the continuum of the service offering and its completeness.

The less complete offerings are often simple but also limited in differentiation for the 
customer. On the other hand, the more complete offerings are extensions in meeting customer 
needs but they are also more complex on the relationship side and can require for example more

Perspective Transactional approach Relational approach

Competition Many alternatives One or a few alternatives
Tactical
focus

Every deal is a new business, no one should
benefit from past performance

A deal is part of a relationship and the
relationship is part of the network context

Relationship
attitude

Exploiting the potential of competition;
anonymous and efficient market

Exploiting the potential of cooperation;
numerous market networks

Time horizon Short-term; arm’s length, avoiding
coming close

Long-term with tough demands and joint
development

Renewal Effective renewal through partner changes,
choosing the most efficient supplier at
any time

Effective renewal through collaboration and
teamwork, combining resources and knowledge

Services Buying “products.” Services augment the
core product

Buying “capabilities.” Services are basis for
differentiation

Orientation Price orientation, strong in achieving
favorable prices in well-specified products

Cost and value orientation, strong in achieving
low total costs of supply and developing
new values

Sources: Adapted from Axelsson and Wynstra (2002), Lindgreen et al. (2012)

Table I. 
Transactional vs 
relational exchange

Integrated components
Integrated solution

(e.g. performance and
value partnering)

Basic components
(e.g. spare parts)

Basic solution
(e.g. basic maintenance)

Completeness of

Nature of
buyer -seller
relationship

Availability

Less complete

Relational

Transactional

More complete
offering

Source: Adapted from Penttinen and Palmer (2006)

Figure 1. 
Development of the 
relationship and 
service offering

5

'This article (DOI 10.1108/JQME-08-2016-0035) is © Emerald Publishing Limited 
and permission has been granted for this version to appear here (http://doria.fi/handle/10024/4000). 
Emerald does not grant permission for this article to be further copied/distributed or hosted elsewhere 
without the express permission from Emerald Group Publishing Limited' 



extensive information exchange (Penttinen and Palmer, 2006). In maintenance services the 
service offering also often ranges from less complete offerings like spare parts to a complete 
operation and maintenance contract, where the focus is on the business process and mutual value 
creation in the long term (Rekola and Haapio, 2009). In basic services the focus is on price and not 
on long-term contracts or relationship development (e.g. spare parts, basic maintenance). The 
extended basic services are similar to the basic services but are based on a long-term contract 
(e.g. technical support). Rekola and Haapio (2009) mention availability as the most popular 
form of maintenance service (full services/outsourcing), where the focus is on preventive 
maintenance and the relationship is based on a service contract (incl. services like maintenance, 
spare parts, training and inspections). Availability services are located in the middle of basic 
maintenance and performance partnering in Figure 1. Maintenance services that would fall more on 
the relational side are performance partnering, where the focus is on OEE (overall equipment 
effectiveness), and value partnering, where the focus is on the customer’s business processes 
instead of only maintenance. Both service offerings are based on long-term contracts and mutual 
service development, and will require intimate service relationships. In knowledge-intensive 
business service offerings, the co-creation of value is also characterized by the positive 
moderating role of relationship learning (Kohtamäki and Partanen, 2016). Even though 
value partnering sounds profitable, not all need to aim at it. It can involve complicated 
contractual issues and other costs associated to the close relationship, and in addition it requires a 
great deal of mutual trust. Axelsson and Wynstra (2002) also discuss that sometimes losing the 
competitive side of the relationship can result in increasing the cost.

Every box in the relationship and offering quadrat of Penttinen and Palmer (2006) can be 
profitable, as long as the offering suits the needs of all parties and the relationship status is on 
the required level. However, the more the focus is on the service side of the offering, the 
more the parties should focus on realized value (value-in-use) instead of focusing only on the 
potential value at the point of sales (value-in-exchange) (Grönroos and Helle, 2010). 
Perceptions of the value created vary typically between individuals from different functions and 
from different companies, and therefore it is important to discuss and give feedback actively 
so that the value propositions can be revised, organizational learning can be enhanced, 
and resources assigned in the most profitable way (Lambert and Enz, 2012). The success 
of a maintenance service network depends on the partners’ ability to collaborate 
(Bengtsson and Kock, 2000). Overall, the core of successful relationships between 
different service partners is a common view of the objectives, trust and commitment 
(Anderson and Narus, 1998; Rosqvist et al., 2009).

3. Methodology
Design and procedure
The present study is based on a questionnaire that consisted of background questions, the 
main part capturing the service value of maintenance, and a final part where measurement 
and performance-related questions were asked as additional information. The main part 
comprised 32 value propositions measuring maintenance services as a multidimensional 
phenomenon with both financial and non-financial service elements. The value 
elements behind the propositions were selected originally based on a literature review. To 
maximize the validity of the construct, the elements were reviewed and revised with 
a group of researchers and maintenance experts. First a pre-assignment was conducted, 
where the experts determined the value of different maintenance services without the 
preliminary list based on the literature review, to avoid guided responses. Second, the 
group was asked to revise critically the lists created on the basis of the literature review 
and pre-assignment. Based on the revision, two elements were added: safety at work and 
environmental safety, as the impact of maintenance on safety issues is brought up 
repeatedly and it is also one of the main focus points in specific maintenance literature 
and forums (e.g. EU-OSH, 2012;
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EFNMS, 2016; Lind et al., 2008; The Finnish Maintenance Society, 2007). In addition, some 
improvements in wording related the other elements were made. Each element was then 
turned into two value propositions to communicate the value-creating characteristics behind the 
element clearly to the respondents (Ballantyne et al., 2011). The elements of maintenance 
service value and their propositions are presented in Table II. For each of the 32 value 
propositions, the respondents were asked to indicate their opinion on a five-point Likert 
scale with end points of “strongly disagree” (1) to “strongly agree” (5). The unit of analysis 
was an individual respondent’s perception on maintenance service value at the 
organizational level, as the respondents were not required to provide absolute values. The 
questionnaire was pretested among maintenance experts, and some minor 
improvements were made before sending out the questionnaire.

Participants and data collection
The data for the study was collected with an online-questionnaire from Finnish companies that 
were either customers or service providers (pure service providers or also equipment 
providers) of maintenance in an industrial context. Overall, the questionnaire link 
was sent to 345 maintenance service professionals. The primary source for the contacts was a 
nationwide actor, the Finnish Maintenance Society Promaint, which has a diverse network of 
companies acting in the maintenance field. Finland is a good testing ground, as 
outsourcing of maintenance is quite common and the maintenance sector is 
overall a significant industry due to the aging industrial assets (Hatinen et al., 2012; 
The Finnish Maintenance Society, 2007). The survey was conducted in January-March 2013. 
The contact persons received two reminders after the first message at two-week intervals. The 
process resulted in a total of 83 completed questionnaires, representing a final response rate of 
24 percent.

To avoid the common method bias of social desirability (Podsakoff et al., 2003), 
the respondents were encouraged to answer from their own viewpoint as truthfully as 
possible. The respondents were allowed to answer anonymously. By allowing anonymous 
responses, the respondents were less likely to edit their responses according to social 
desirability. In addition, the survey questions were constructed carefully by paying 
attention to the wording and clarity. The questions were also pretested and revised by 
a group of researchers and maintenance experts, and this should have also reduced 
the possibility of common method bias. To check the non-response bias, the differences 
between different respondent groups were tested. The respondents were divided 
into three groups based on their response time: the first respondents, respondents after 
the first reminder, and respondents after the second and last reminder. The results 
of the Kruskall-Wallis H test (as the data were not normally distributed) showed that 
there were no significant differences (at the 0.05 significance level) between the three 
groups. Based on the test, it can be assumed that the received responses present the whole 
sample well.

Description of the data
As the background information of the respondents in Table III show, 39 percent of the 
respondents represented large companies (over 250 workers), and thus the majority 
represented middle sized or small companies. The majority (57 percent) of the 
responses were received from middle management, for example from maintenance 
managers, 20 percent of the respondents represented senior management, and the rest (23 
percent) represented mainly consultants and supervisors. One-third (39 percent) of the 
respondents represented companies on the maintenance service customer side and the rest 
(61 percent) represented the service provider side.
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Value element Proposition

Availability (Ma et al., 2005) P1: “The maintenance tasks are appropriate and maintainability and
repairs are easy”
P2: “The operators carry out their part of the in-use maintenance
operations and enhance the maintainability of the item”

Safety at work P3: “The operational conditions and safety increase along the service”
P4: “Maintenance is performed according to safety policies”

Environmental safety P5: “The maintenance service performer recognizes the environmental
safety hazards”
P6: “Maintenance is performed according to environmental safety
policies”

Technical quality (Matthyssens,
and Vandenbempt, 1998; Ojanen,
Hatinen, Kärri, Kässi and
Tuominen, 2012)

P7: “The maintenance service outcome is as expected”
P8: “The maintenance service outcome is sustained for the promised
time”

Flexibility (Ojanen, Hatinen,
Kärri, Kässi and Tuominen, 2012;
Barry and Terry, 2008; Kremic
et al., 2006; Malleret, 2006)

P9: “The maintenance service partner can suit the needs of the company
(e.g. delivery time)”
P10: “The maintenance services are tailored based on need”

Reliability (Ojanen, Hatinen,
Kärri, Kässi and Tuominen, 2012;
Barry and Terry, 2008)

P11: “The maintenance service cooperation is executed on time and as
promised”
P12: “The maintenance service cooperation is based on
confidentiality”

Operator knowledge (Songailiene
et al., 2011; Brito et al., 2007)

P13: “The maintenance service provider has the knowledge to solve
upcoming problems”
P14: “The maintenance service operators are professionally skilled and
qualified”

Orderliness (Matthyssens and
Vandenbempt, 1998; Barry and
Terry, 2008)

P15: “The resources and timetable of the maintenance service can be
planned well in advance”
P16: “The maintenance service operations are developed in
cooperation”

Reputation (Ramsey and
Wagner, 2009)

P17: “The current reputation of the maintenance service partner is
good”
P18: “The previous experiences with the maintenance service partner
have been positive”

Relationship (Ramsey and
Wagner, 2009; Barry and Terry,
2008; Ojanen, Hatinen, Kärri,
Kässi and Tuominen, 2012)

P19: “The maintenance service cooperation works well considering the
conditions of all partners”
P20: “Information exchange works between the maintenance service
partners”

Contracts (McDonough et al.,
2006; Ramsey and Wagner, 2009;
Songailiene et al., 2011)

P21: “The maintenance service warranty and terms of payment are kept
and executed as promised”
P22: “The risks and responsibilities considering the maintenance
services are shared between the customer and the service provider”

Total solutions (Matthyssens and
Vandenbempt, 1998; Stremersch
et al., 2001)

P23: “The maintenance service cooperation covers the whole
maintenance services comprehensively (from management to
execution)”
P24: “The maintenance service covers the whole life span of the item”

R&D (McDonough et al., 2006;
Ojanen, Hatinen, Kärri, Kässi and
Tuominen, 2012; Walter et al., 2001)

P25: “Own research and development can be developed with the
maintenance service partner”
P26: “The maintenance service partner can provide information and
knowledge related to the development of R&D activities”

Price (Songailiene et al., 2011;
Brito et al., 2007)

P27: “The price paid for the maintenance service corresponds with the
received service”
P28: “The price is negotiated in cooperation with the maintenance
service partner”

(continued )

Table II.
Value propositions 

and original 
references
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Proposition P4 “Maintenance is performed according to safety policies” had the highest 
mean (4.74) on the scale from 1 to 5 (see Table IV). It seems that safety awareness 
is still highlighted in organizations. Also P7 “The maintenance service outcome is 
as expected” (4.55), P11 “The maintenance service cooperation is executed on time and as 
promised” (4.54), P12 “The maintenance service cooperation is based on 
confidentiality.” (4.66) and P14 “The maintenance service operators are professionally 
skilled and qualified” (4.56) were valued very high (above 4.5). This emphasizes the 
role of well-functioning relationships. It is important that the partners are reliable and do what 
they promise.

Interestingly, the propositions related to relationships and collaboration were mainly 
valued below average (4.15), as P9 “The maintenance service partner can suit the needs of the 
company (e.g. delivery time)” (3.72), P22 “The risks and responsibilities considering the 
maintenance services are shared between the customer and the service provider” (3.85), 
P24 “The maintenance service covers the whole life span of the item” (3.83), P25 
“Own research and development can be developed with the maintenance service 
partner” (3.69), P26 “The maintenance service partner can provide information and 
knowledge

Value element Proposition

Access to markets (Kremic et al.,
2006; Ramsey and Wagner 2009;
Walter et al., 2001)

P29: “Maintenance service cooperation enables contact with new
customers”
P30: “Maintenance service cooperation enables starting a new type of
business”

Asset management (Ojanen,
Hatinen, Kärri, Kässi and
Tuominen, 2012)

P31: “The maintenance service partner is responsible for spare part
storage so that it does not tie your own resources and capital”
P32: “The maintenance service partner owns the fixed assets, for
example the maintained items, so that they do not stress your own
balance sheet”Table II.

Number (n=83) %

Number of employees
Under 10 7 8
10-49 19 23
50-249 25 30
over 250 32 39

Approximate turnover (€)
Under 1 million 9 11
1-20 million 23 28
21-100 million 21 25
Over 100 million 30 36

Position of the respondent
Senior management 17 20
Middle management 47 57
Other 19 23

Organization unit primarily
Maintenance service customer 32 39
Maintenance service provider 36 43
Equipment and maintenance service provider 15 18

of 

Table III. 
Descriptive statistics 
of the sample
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Table IV. 
Factor analysis results
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related to the development of R&D activities” (3.63), P29 “Maintenance service cooperation 
enables contact with new customers” (3.78), P30 “Maintenance service cooperation 
enables starting a new type of business” (3.43) and P31 “The maintenance service partner is 
responsible for the spare part storage so that it does not tie your own resources and 
capital” (3.42) were valued below (4.00). It can be concluded that well-functioning 
relationships are valued, but the elements behind them are mainly not identified to 
actually get positive synergies of relationships.

Based on the survey results, an explorative factor analysis was conducted first to capture the 
scale to measure the value of maintenance services comprehensively. After that a cluster 
analysis was conducted to identify respondent groups characterized by their attitude 
toward different value creation strategies and readiness to collaborate.

4. Findings
Factor analysis
To complete the multidimensional measurement scale, generalized least squares analysis was 
conducted to group the propositions into more comprehensive groups and to find possible 
hidden elements. An exploratory analysis with Oblimin with Kaiser Normalization rotation 
produced seven factors with an eigenvalue over 1.00. The model explains 60 percent of the 
variance (see Table IV). The value of the Keiser-Meyer-Olkin (KMO) measure of 
sampling adequacy was 0.784, which can be considered good.

Factor 1. The first factor explains 21.4 percent of the total variance of the data. It received 
five loadings ranging from 0.354 to 0.994. “Maintenance service cooperation enables 
contact with new customers” had the strongest loading (0.994). The other propositions 
“Maintenance service cooperation enables starting a new type of business” (0.851), 
“The maintenance service partner can provide information and knowledge related to the 
development of R&D activities” (0.487), “The risks and responsibilities considering the 
maintenance services are shared between the customer and the service provider” (0.370) and 
“The previous experiences with the maintenance service partner have been positive” (0.354) 
describe the positive synergies of relationships, and therefore the first factor represents 
“relationship synergies.”

Factor 2. The second factor explains 17.5 percent of the total variance of the data. 
Altogether seven propositions loaded on this factor, ranging from 0.395 to 0.711. 
“The information exchange works between the maintenance service partners” had the 
strongest loading (0.711). The others were “The maintenance service warranty and terms of 
payment are kept and executed as promised” (0.625), “The maintenance service operators are 
professionally skilled and qualified” (0.553), “The current reputation of the maintenance 
service partner is good” (0.501), “The price is negotiated in cooperation with the 
maintenance service partner” (0.448), “The maintenance service partner is responsible for the 
spare part storage so that it does not tie your own resources and capital” (0.438) and “The 
price paid for the maintenance service corresponds with the received service” (0.395). These 
features represent how well the contract is executed and if the service partner can be 
considered reliable. Altogether they represent the second factor “reliability of the service 
partner.”

Factor 3. The third factor explains 4.6 percent of the total variance. Three items loaded on 
the factor, ranging from 0.444 to 0.583. The strongest loading was on the item “The 
operational conditions and safety increase along the service” (0.583). The others were “Own 
research and development can be developed with the maintenance service partner” (0.464) 
and “Maintenance service cooperation is based on confidentiality” (0.444). The 
propositions describe development activities, and especially if done together, mutual trust is 
required. Therefore the third factor represents “development.”
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Factor 4. The fourth factor explains 6.0 percent of the total variance of the data, and three 
items loaded on it. The loadings ranged from 0.725 to 0.430. “The maintenance tasks are 
appropriate and maintainability and repair are easy” (0.725) had the strongest loading. 
Also “The resources and timetable of the maintenance service can be planned well in 
advance” (0.511) and “The operators carry out their part of the in use maintenance 
operations and enhance the maintainability of the item” (0.430) describe the easiness of 
operations and maintainability. Altogether these features represent “availability.”

Factor 5. The fifth factor explains 3.9 percent of the total variance. Three value 
propositions loaded on the factor, ranging from 0.395 to 0.744. “The maintenance service 
covers the whole life span of the item” (0.744) had the strongest loading. The others 
were “The maintenance service provider has the knowledge to solve upcoming 
problems” (0.481) and “Maintenance service cooperation covers the whole maintenance 
services comprehensively (from management to execution)” (0.395). The propositions 
describe comprehensive solutions where the ability to solve and take care of problems is 
on the partner’s side. Altogether the fifth factor can be considered as the “service solutions 
and problem solving ability.”

Factor 6. The sixth factor explains 3.4 percent of the total variance of the data, and six 
propositions loaded on it. The loadings ranged from 0.353 to 0.847. The strongest loading 
was on the proposition “Maintenance is performed according to safety policies” (0.847). 
Also “Maintenance is performed according to environmental safety policies” (0.679), 
“The maintenance service outcome is as expected” (0.578), “The maintenance service 
outcome is sustained for the promised time” (0.503), “Maintenance service cooperation 
works well considering the conditions of all partners” (0.406) and “Maintenance service 
cooperation is executed on time and as promised” (0.353) are part of the sixth factor. As the 
items represent safety and environmental and quality aspects, and also consider reliability, the 
sixth factor represents the elements of “environment, health, safety and quality (EHSQ).”

Factor 7. The seventh factor explains 3.4 percent of the total variance of the data. It 
received two loadings ranging from 0.525 to 0.739. The strongest loading was on “The 
maintenance service partner can suit the needs of the company (e.g. delivery time)” (0.739) 
and also the second item “The maintenance services are tailored based on need” (0.525) 
concern flexibility of the services, and therefore “adaptability to suit different situations” 
represents the seventh factor.

Construct validity of the measurement scale was assured by developing 
pre-understanding of the value elements with a literature review and building new 
elements based on theories and expert opinion. The finalizing of the questionnaire was also 
done with a group of researchers and maintenance experts to ensure content validity, so that the 
solution captured the main domain of the maintenance service value construct. Criterion validity 
was assessed based on correlation coefficients between different value propositions. All the 
propositions had significant correlations relating to other propositions, which is a good 
starting point for factor analysis, as the partial correlations were small, based on the measure 
of sampling adequacy.

The reliability of the results was tested by measuring the internal consistency of the created 
factors with Cronbach’s α. As can be seen in Table IV, Cronbach’s α is greater than 0.50 in 
factors 1-6. The reliability of the analysis can be concluded to be sufficient when considering 
these factors, especially as they also included new scales. In the seventh factor the alpha value is 
0.49, which is below the recommended. This indicates that the reliability of the factor can be 
questioned, and the results concerning this factor should be used with caution. The overall alpha 
value of the scale with the remaining 29 variables is 0.915, which means that the reliability of 
the total construct is supported. The created factors form the base for the multidimensional scale 
measuring maintenance service value.
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Cluster analysis
The computed factor scores were further used for cluster analysis. The number of clusters was 
based on hierarchical cluster analysis, and the final clustering was done with K-mean 
clustering. The cluster analysis revealed that based on what elements the actors emphasize, they 
could be divided into three main strategy types (Table V):

(1) collaboration-oriented partners;

(2) basic partners; and

(3) quality-oriented partners.

The first cluster consisted of 28 respondents. All the created factors got positive values 
(higher than the average), and especially Factor 1 “relationship synergies”(0.65), Factor 3 
“development” (0.53), Factor 4 “availability” (0.56) and Factor 5 “service solutions and 
problem solving ability” (0.43) got high values compared to the other clusters. 
The respondents seemed to highlight the positive effects of relationships and 
outsourcing, which can be achieved better by doing things together. They identified that 
there are multiple elements that affect the maintenance service value in addition to the short-term 
transaction of the service. Therefore the cluster was named collaboration-oriented partners.

The second cluster consisted of 20 respondents. Compared to the other two clusters, this one 
got negative values in all factors. The respondents in this group did not see special value in 
any of the value propositions, and especially Factor 4 “availability” got low values compared 
to the other clusters. Easiness of operations was not considered important, and overall 
maintenance services were considered as a transaction amongst other functions and no special 
value was seen in the relationship. Therefore this cluster was named basic partners. The 
service is ordered and the service provider provides it as ordered and not much other 
expectations than the transaction are had.

The third cluster was the biggest one and it consisted of 34 respondents. Factor 7 
“adaptability to suit different situations” and Factor 6 “EHSQ” got positive values, and in 
addition factor 4 “availability” and Factor 2 “reliability of the service partner” got slightly 
higher values than the average. Interestingly, Factor 1 “relationship synergies” received 
negative values, it was expected less than on average. Therefore the respondents in this 
cluster could be characterized as interested in the outcome being as discussed and the 
partner trustworthy working according to policies, but there is not necessarily interest to take 
the relationship one step further to think of co-creation of maintenance services or 
relationship synergies. There are expectations toward the service but not necessarily 
toward the relationship behind it. This cluster was named quality-oriented partners.

In addition, the descriptive statistics were analyzed together with the cluster 
membership (Appendix). Medium sized service providers were the biggest group in the 
first cluster “Collaboration-oriented partners.” Most of the customers were in the

Clusters
Mean 1 (n¼ 28) 2 (n¼ 20) 3 (n¼ 34)

Factor 1: relationship synergies 3.7293 0.65 −0.28 −0.37
Factor 2: reliability of the service partner 4.1481 0.40 −0.61 0.02
Factor 3: development 4.2114 0.53 −0.63 −0.06
Factor 4: availability 3.7348 0.56 −0.80 0.01
Factor 5: service solutions and problem solving ability 4.1341 0.43 −0.55 −0.03
Factor 6: EHSQ 4.3699 0.34 −0.68 0.12
Factor 7: adaptability to suit different situations 3.9939 0.06 −0.34 0.15

Table V.
Cluster
analysis results
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third cluster “Quality-oriented partners,” and in the second cluster “Basic partners” the 
respondents were from bigger companies both on the customer and service provider side. 
Interestingly, the first cluster outperformed slightly the other two clusters in operative and 
financial performance according to the respondents’ own estimates. The respondents may 
have been overly positive or did the positive synergies form an advantage? It should be noted, 
though, that the group was rather small to make definite assumptions.

The analysis identified clear differences between the clusters, and this was also 
supported statistically. When comparing the clusters, statistically significant differences 
were found also between the factors. They were very significant (0.000) in the first six 
factors and significant (0.02) in the seventh factor “adaptability to suit different situations.”

5. Discussion
Value creation
This research contributes to the value creation and industrial service development 
literature by providing insight into the value creating elements of maintenance services. In 
previous studies the comprehensive nature of maintenance service value has received less 
attention, and the literature has focused more on the technical and financial aspects. The 
nature of business has changed, as service suppliers and equipment providers are now 
bringing the service aspect into maintenance, and this underlines the need to evaluate the 
value of maintenance services. To capture the comprehensive nature of maintenance service 
value, both financial and non-financial elements need to be considered (e.g. 
Liyanage and Kumar, 2003; Ojanen, Ahonen, Reunanen and Hanski, 2012; Toossi et al., 
2013). To improve the current understanding of the value creating elements in 
maintenance services, this study explored the value creating propositions behind 
maintenance comprehensively and identified relationship synergies, reliability of the 
service partner, development, availability, service solutions, problem solving ability, 
EHSQ, and adaptability to suit different situations as factors that capture the value 
creating aspects of services. The building and testing of the multidimensional 
maintenance service value scale provides a new conceptualization of the value creating 
elements and extends the systematic ways to understand and measure service value. 
Integrated measures are needed by customers and service providers, as they will help the 
building of sustainable relationships and networks (Ahonen et al., 2010; Panesar and 
Markeset, 2008; Reinartz and Ulaga, 2008).

This research also examined how the different factors of the service value scale are 
affected when considering different actors in industrial maintenance. Based on the findings, the 
actors were divided into three strategy types. The actors of the first strategy type 
“Collaboration-oriented partners” agreed that all the factors of the maintenance service 
value scale are important. This means that instead of a single value proposition, a 
combination of different elements is considered meaningful. In the second strategy type 
“Basic partners,” the actors valued certain service aspects less than the first cluster, but still the 
combination of different elements was considered at least somewhat important. The 
third strategy type “Quality-oriented partners” emphasized especially quality factors and 
adaptability. Financial and operative performances were considered as good within the 
Collaboration-oriented partners (Appendix). This could indicate that if the business is 
running smoothly, there is also time to think of development ideas and common projects 
with the service partners to gain positive synergies. On the other hand, if these are not 
functioning well, there is no time and/or desire to consider the other elements around value 
than the financial one. All the energy goes into running the operative business and results in 
basic partners. The big actors were a major group in the basic cluster, and the medium and 
small sized actors were the majority in the two others. For the big companies, maintenance 
service can be just another function besides the main functions of the company, but

14

'This article (DOI 10.1108/JQME-08-2016-0035) is © Emerald Publishing Limited 
and permission has been granted for this version to appear here (http://doria.fi/handle/10024/4000). 
Emerald does not grant permission for this article to be further copied/distributed or hosted elsewhere 
without the express permission from Emerald Group Publishing Limited' 



the smaller organizations have to aim at value partners. The big companies can dictate the 
relationship and keep it transaction based. Also Hallikas et al. (2014) have received similar 
results regarding the division of respondents when considering industrial services. It seems to 
be common that the respondents are divided into groups based on the importance of the 
relationship level maintained and its positive effects.

Although research and practice have moved from cost- to value-centric, the findings 
show that the actors in the maintenance field still have very varying strategies toward 
value creation: some actors are very transaction-oriented vs others who are very relation 
oriented. Especially a lot of customers seem to consider maintenance as a cost and prefer 
transaction-based service relationships as a value creating strategy like Murthy et al.
(2015) suggest. Considering the value creation potential of maintenance, the cost-centric 
view may be harmful as it guides the decisions toward the short term. Maintenance and 
other knowledge-intensive business services should be managed with a long-term 
business-oriented view to enable a learning process in the relationship and see the value 
achieved in the long run (Kohtamäki and Partanen, 2016; Liyanage and Kumar, 2003; 
Parida and Kumar, 2006). To proceed from transactional relationships toward more 
collaborative ones, mutual understanding of the comprehensive maintenance service 
value needs to be attained. This emphasizes the role of communication between the 
service actors.

Communication and mutual understanding of the value creating elements is also 
important when considering the development of the relationship and service offering. For 
transaction-oriented actors, the less complete service offerings like spare parts and basic 
solutions are suitable (Penttinen and Palmer, 2006; Rekola and Haapio, 2009). However, the 
more complete the offerings are (like availability and performance partnering), the more the 
relationship focus should shift to the relational side and take the value creating aspects of 
maintenance services into consideration comprehensively. The development path is 
illustrated in Figure 2. The heterogeneity among customers and service providers is

Integrated components

Collaboration oriented
partners

Integrated solution
(e.g. performance and

value partnering)

Basic partners

Basic components
(e.g. spare parts)

Quality oriented
partners

Basic solution
(e.g. basic maintenance)

Completeness of
offering

Nature of
buyer-seller
relationship

Availability

Relational

Transactional

Less complete More complete

Source: Adapted from Penttinen and Palmer (2006)

Figure 2. Framework 
for possible value 
creation strategies at 
different relationship 
and offering levels
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probably one reason why the building of successful service networks is considered complex. 
Often the offerings and relationship nature do not match, and this causes conflicts and 
dissatisfaction between service partners. To achieve the best value in relationships, the 
value creating elements need to be communicated actively between actors so that the 
relationship levels and offerings will match. Basic, quality- and collaboration-oriented 
partners will find their counterparts.

Managerial implications
Outsourcing is done for multiple reasons (e.g. some aim for cost savings and some for 
special know-how), and therefore open communication is important in defining the goals of the 
service relationship. Service providers need to consider what the customer’s needs are and 
also what the readiness of the customer is to collaborate when aiming at more complete 
offerings and also other than cost saving benefits (e.g. flexibility, special know-how, R&D). In 
addition, the service providers need to ensure that they address all the value-creating 
elements when providing complete offerings like performance partnering. The measurement 
scale can be used to benchmark the current level of practices and aimed service level. Also the 
customers need to ensure that they consider the value creating elements 
comprehensively when procuring maintenance services and that their partner is capable of 
providing the needed service level (Toossi et al., 2013). It is important that right 
maintenance services are created with the right partners so that the best value can be 
achieved in the relationship. The framework presented above (Figure 2) helps the service 
provides to see what relationship style their offering requires and the customers to identify how 
complete they want their maintenance services and relationships to be and what this will 
require. For example if they are currently operating with basic services and desire to move 
toward availability or performance partnering, a strategy shift toward more relational 
relationships is required to be able to move on the continuum.

Maintenance service value is complex to manage, but by using the created factors some 
systematics can be brought into the process. The scale can be used as a base for network-and 
company-level value measurement building to communicate and create mutual 
understanding of the value-creating elements between the service partners. The core for 
successful service relationships between different service partners, as Rosqvist et al. (2009) 
highlight, is a common view of the maintenance objectives that arise from strategic 
objectives and KPIs. The multidimensional scale of the value creating factors could be used as 
a base to determine suitable performance measures and objectives for the maintenance 
service. Assessment of the value and cost of the service could be based on this. 
The comprehensive measurement scale helps the companies to extend their understanding 
beyond the cost-centric view toward the value-added processes, which is emphasized e.g. by 
Liyanage and Kumar (2003) and Parida and Kumar (2006). Identifying the value elements 
helps the parties to understand different cost and benefit elements they have possibly been 
unaware of previously (Anderson and Narus, 1998). The service network can be moved step by 
step from the traditional arm’s length toward collaborative value creation.

Limitations and future research
There are some limitations to the study that should be taken into account. The data used in the 
study was based on subjective responses of company managers and other employees. It is 
possible that the subjectivity biased the results of the study. However, the aim of this study 
was not to find absolute values, but more importantly, to support comprehensive value 
discussion, and therefore the possibility of somewhat biased responses should not be a major 
issue. It is also a limitation that the survey was conducted anonymously, which hindered 
the possibility to backtrack the respondents’ cluster membership and company’s current 
operations style to validate whether the collaboration-oriented partners already
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worked in long-term business relationships with different actors or whether it was a 
development goal. Because quantitative methods are unable to capture the complexity of 
maintenance service value fully, future research should investigate the relationship between 
current operations and the cluster membership and mind-set toward value creation with 
more in-depth case studies. In addition, it would be interesting to focus future research on 
improved performance. Does acknowledging the value creating elements comprehensively 
foster also better performance on the financial and operational side of a company? The idea was 
supported somewhat already in this study, but the sample size inside the clusters was not big 
enough to verify this statistically.

This study focused on value creation in maintenance services in the industrial context, 
which is often very case-specific. Therefore it would be interesting to validate the 
multidimensional value creation scale in another maintenance service field (e.g. logistics) to 
see which of the value elements are generalizable in other maintenance services and which 
are specific to the industrial context. For example will EHSQ, development and reliability 
of the service partner be as highly valued as in the industry, or will some other factors get 
emphasized even more? Finally, the development of performance measures that support 
comprehensive value assessment should receive future research attention. This would 
support the discussion between the different actors in a maintenance service network and also 
make the value created and mutual development objectives more concrete.

6. Conclusions
This paper contributes to the value creation and industrial service development literature by 
providing insight into the value-creating elements of maintenance services. The study shows the value 
of maintenance services as a multidimensional phenomenon where value is captured with different 
aspects of relationship synergies, reliability of the service partners, development, availability, 
service solutions and problem solving ability, EHSQ (environment, health, safety and quality) 
and adaptability to suit different situations. However, what elements are highlighted varies 
between the actors in the field; some actors are very transaction-oriented, whereas others are 
very relation oriented. Therefore, academics and managers should pay attention to the 
heterogeneity of the actors operating in the field in terms of value creation. Communication and 
mutual understanding of the value creating strategies is important, so that more complete offerings 
can be built in industrial service networks.
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Appendix

All clusters (n¼ 82) Cluster 1 (n¼ 28) Cluster 2 (n¼ 20) Cluster 3 (n¼ 34)
Number % Number % Number % Number %

Number of employees
Under 10 7 9 4 14 1 5 2 6
10-49 19 23 6 21 3 15 10 29
50-249 24 29 10 36 4 20 10 29
over 250 32 39 8 29 12 60 12 35

Approximate turnover (€)
Under 1million 9 11 5 18 1 5 3 9
1-20 million 23 28 6 21 4 20 13 38
21-100 million 20 24 8 29 5 25 7 21
Over 100 million 30 37 9 32 10 50 11 32

Position of the respondent
Senior management 17 21 4 14 2 10 11 32
Middle management 46 56 19 68 12 60 15 44
Other 19 23 5 18 6 30 8 24

Organization unit primarily
Customer 31 38 5 18 9 45 17 50
Service provider 36 44 16 57 7 35 13 38
Equipment and service
provider 15 18 7 25 4 20 4 12

Financial performance of unit
Bad 1 1 0 0 0 0 1 3
Sufficient 15 19 5 19 4 21 6 18
Good 45 56 12 44 11 58 22 65
Excellent 19 24 10 37 4 21 5 15
No response 2

Operative performance of unit
Bad 1 1 0 0 1 5 0 0
Sufficient 11 14 1 4 7 37 3 9
Good 54 68 19 70 9 47 26 76
Excellent 14 18 7 26 2 11 5 15
No response 2of 

Table AI. 
Descriptive statistics 
of the clusters
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