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Abstract 
Firmly placed in an industrial setting, this research explored the 

introduction of remote monitoring technology into three different 

organizational contexts. By following these organizations over time, starting 

with their intention to invest in remote monitoring systems (RMS), there 

was a unique opportunity to witness their processes and to gain an insight 

into the intricacies of information technology (IT) and organizational 

transformation. The main question that this research sought to answer was 

thus: How is IT implicated in the remote monitoring of industrial 

equipment?  

Previous information systems research has been accused of not paying 

enough attention to the material, that is, of not being specific about 

technology. This research adopted a sociomaterial perspective, thus 

recognizing the constitutive entanglement of the material and the social, and 

thereby acknowledging their mutual dependency. However, in order to 

provide specific insights about the material, an analytical disentanglement 

was performed, by extending the concept of agency from a focus on “the 

what” to include “the how”. Change was thus studied by not only asking what 

the nature of change is and who or what causes change to occur, but by also 

tracing how change is enacted, thus capturing both material and social 

agency as well as tracing their entanglement.  

This research employed a broad approach, designed to provide a profound 

and extensive account of the studied phenomenon. Consequently, the thesis 

explored value creation, sourcing routines, partnership formation and 

innovative practices all related to remote diagnostics design and use. In 

addition, the research was qualitative and used interpretive case studies as 

the main methodology. 

A composite finding of this research is that an RMS, with its ability to 

collect, transmit, store, and analyze specific contextual information across 

time and space, provides opportunities for boundary-spanning activities 

manifested as the formation of interorganizational networks. Furthermore, 

by tracing the information capabilities of the IT, and by being specific about 

the material, it has been possible to explore how RMSs have the potential to 

influence both organizational form and content. Through the examination of 

RMSs within interorganizational networks and as a part of value creation 

practices, this research has also shown how the organizational form and 

content have the potential to influence RMSs; their design, use, and material 

affordances. This research also placed focus on the importance of trust and 

has shown that trust in technology is established through trust in people. 

Keywords: Remote monitoring systems, interorganizational networks, value 

creation, trust, sociomateriality 
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Chapter 1 

Introduction 

 

 

1.1 Background and Research Question 
These are exciting times for the Swedish manufacturing industry. Having 

taken pride in themselves on producing sought-after, superior quality 

products and exporting them for profit, manufacturers now see themselves 

overtaken by firms located in high-tech, low wage nations where products of 

comparable quality are produced at much lower costs (Bjorvatn, Norman & 

Orvedal, 2008; OECD & Nutek, 2007). This has caused the industry to seek 

ways to re-invent itself by looking for alternative approaches to value 

production in order to regain a competitive advantage. There are, of course, 

several ways to go about such an endeavor. One approach is to improve the 

effectiveness and efficiency of production, partly by organizational re-

structuring, but also by heavy investment in new information technology 

(IT) to develop industrial processes. By using IT to monitor the production 

line, the process can be speeded up, made more efficient, more streamlined, 

and more cost-effective.  

But focusing on the production process is not enough. As technology can 

be readily copied, it is only a matter of time before these manufacturers see 

themselves surpassed again, by others that have duplicated their work 

processes, but can still manufacture at a much lower cost. Therefore, the 

industry has been looking for other ways of remaining in business. Instead of 
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focusing solely on the product as their main resource, they are turning their 

attention to the experience base they have developed over many years of 

production, and the vast and superior knowledge they have of their own 

product. The idea is to create new value-adding services, based on product 

knowledge, and tied to the product through after-market service agreements 

(Berggren & Bergkvist, 2006; Bjorvatn et al., 2008). Although these new 

services may be based largely on the use of new information technology (IT), 

it is the mix of technology and knowledge that is predicted to attract 

customers (Berggren & Bergkvist, 2006; Jonsson, Westergren & Holmström, 

2008). Such a shift in focus has been described in marketing literature as 

being a move from a goods-dominant logic to a service-dominant logic 

(Maglio & Spohrer, 2008; Vargo & Lusch, 2004; Vargo & Lusch, 2008), but 

has received little attention in our field, despite the close connection to, and 

expected contribution of, information technology and information systems 

(Alter, 2010). This thesis attempts to shed some light on this issue by 

following two manufacturing firms, MacGregor Cranes, a manufacturer of 

shipboard cranes, and PowerDrive, a manufacturer of hydraulic drive 

systems, as they explore the creation of IT-enabled value-adding services 

tied to their products and the implications these services have for the 

industry.  

The Swedish mining industry is also under pressure. Sweden has Europe‟s 

largest mining industry with substantial base metal, gold and iron ore 

deposits, which are being actively exploited and developed. During the 18th 

and 19th centuries Swedish iron and steel exports achieved a high standing 

on the world market because of their high quality which was due to the 

existence of iron ores that were free from phosphorus. At this time, the iron 

ore was also readily accessible by surface mining in the form of open-pit 

mining. In the 1960s however, the open-pit mining era was over and sub-

surface mining was being used instead. Large underground tunnels and 

shafts were dug in order to extract the iron ore. The consequences of this for 

the iron ore industry have been huge, as it is competing against firms in 

other countries where open-pit mining is still used, providing those firms 

with much easier and cheaper access to the iron deposits. In that sense, the 

Swedish iron ore mining industry is fighting an uphill battle, competing on 

unequal terms. However, what is interesting is that they seem to be winning 

this battle. Productivity has continuously increased, with better performance 

from the equipment. The number of rigs has been kept low and their 

availability is high. The reason for this is mostly attributed to the use of 

information technology. In this thesis, we follow Alpha Corp., Sweden‟s 

largest iron ore mining company, who specialize in producing iron ore 

pellets. In the past ten years they have scaled up their operation, using more 

intensive mining processes, larger equipment, and by capacity maximization. 

They have also invested in remote-controlled operations, reducing both the 
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need for manpower, and the hazards associated with underground mining. 

In addition, they have installed sensors along the entire production line and 

have used remote monitoring systems to provide them with early indications 

of equipment failure, as well as quality control of both the product and the 

process. By systematic, strategic, and innovative use of IT, Alpha can be said 

to have moved production away from the use of human senses and towards 

the use of sensors. Their latest investment in remote monitoring technology 

has seen this change implemented in their maintenance division. This 

research explored the ramifications of such a strategy and provides insight 

into the complexities of introducing new information technology into an 

organization.  

An industrial focus is nothing new to information systems (IS) research. 

One of the early pioneers was Enid Mumford, whose work on coal mines in 

the United Kingdom introduced the socio-technical school of thought to 

information systems in the 1960s (Mumford, 2003). Her work was strongly 

focused on the importance of ethical design, paying attention to the intended 

users of technology and improving quality of life. Her guiding principle was 

that workers should be a part of the design process, as that would lead to 

greater job satisfaction and increased productivity (Mumford, 2003; Porra & 

Hirschheim, 2007; Stahl, 2007). In Scandinavia, there was an early interest 

in the automation of industrial work and the consequences for the labor 

force. Several researchers were influenced by the socio-technical school, and 

instigated studies of organizational use of IT and its impact on workers 

(Bansler, 1989; Mathiassen & Nielsen, 2008; Nurminen, 1988; Olerup, 

1989). Scandinavia also possessed a strong trade union movement, giving 

rise to the critical school of thought, which placed the focus on workplace 

democracy and the use of IT (Bansler, 1989; Ehn, 1988; Kyng & Mathiassen, 

1982; Mathiassen & Nielsen, 2008; Nygaard & Bergo, 1975).  

During the last few decades, however, the industrial focus has taken a step 

back, not only in Scandinavia, but in other parts of the world as well. 

Dahlbom (2003) has gone as far as to claim that the industrial society has 

been replaced by a service society, hence shifting focus from production 

factories to consumer markets. Whilst he certainly has a point, it is currently 

accepted that this statement is not entirely true. As Holmström et al. (2010) 

aptly point out, Scandinavian industry overall has actually increased in 

strength, whereas the dot-com bubble burst sometime ago. Therefore it is a 

mistake to believe that the industrial society is now at an end. Furthermore, 

there have been recent calls from other researchers to increase the amount of 

IS research conducted at the industry level (Chiasson & Davidson, 2005; 

Crowston & Myers, 2004). It should be noted that these researchers use the 

term “industry” in a very broad context, not only referring to primary and 

secondary sector industry such as mining and manufacturing, but also 

including service industries such as the health industry or the insurance 
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industry. For example, although mining was one of the first areas of IS 

studies through the work of Enid Mumford in the 1960s, Chiasson and 

Davidson (2005) show that between 1997 and 2004 there were no studies 

published in either MIS Quarterly or Information Systems Research 

reporting on IT issues in the mining industry. However, their argument 

holds true for all these sectors as they claim that there is a lot to be gained by 

maintaining an industry focus. Acknowledging that information technology 

has permeated all aspects of industrial organizations, these areas offer rich 

opportunities for the IS field to develop its knowledge and broaden its 

relevance (Chiasson & Davidson, 2005).  

By expanding the scope of research to include industries not formerly 

studied, IS researchers are certain to find new phenomena and IT-

applications that may challenge existing constructs, theories, and knowledge. 

By analyzing cases on an industry level instead of on an individual, group or 

organizational level, it may be possible to discover both the technical and 

social boundaries of IT and IS theories. In addition, there is potential for 

improving the practical relevance of IS theory, by grounding it in the 

language and concerns of specific industries, thus facilitating 

communication and knowledge transfer (Chiasson & Davidson, 2005; 

Crowston & Myers, 2004).  

In summary, this is an opportune time to study the Swedish 

manufacturing and mining industries. Placed under outside threat and 

facing heavy competition, they are being pushed to discover new ways of 

value creation, and as IT has pervaded society, it would seem to be a natural 

part of the solution. Industrial organizations are expected to be key players 

in the emerging digital economy and there has been little recent research on 

the role of IT in this process (Holmström et al., 2010). With this in mind, 

this research specifically explored remote monitoring technology and the 

organizational consequences of its introduction and use. Against that 

backdrop I have devised my research question: 

 

How is information technology implicated in remote monitoring of 

industrial equipment? 

 

Firmly placed in an industrial setting, this research explored the 

introduction of information technology into three different organizational 

contexts. They all share an interest in remote monitoring technology, some 

as a means of monitoring the production line and decreasing the number of 

unplanned stoppages, others as an addition to their existing products in 

order to provide value in the after-market. By following these organizations 

over time, starting with their intention to invest in remote monitoring, there 

is a unique opportunity to witness their processes and to gain an insight into 

the intricacies of IT and organizational transformation. This is a broad 
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approach, designed to provide a profound and extensive account of the 

phenomenon. Consequently, the research explored value creation, sourcing 

routines, partnership formation and innovative practices all related to 

remote diagnostics use. Furthermore, this research marks a return to 

industrial informatics, not in order to examine conditions for individual 

workers, but to observe patterns in organizational behavior, by examining 

processes and process context, and thereby moving from a micro-perspective 

to a broader view.  

1.2 Outline 
This thesis consists of a summary and a collection of five individual research 

papers. This introductory section is followed by Chapter 2, which delves into 

the related research on information systems and organizational change and 

provides a theoretical lens through which to view the research. Chapter 3 

takes a closer look at remote diagnostics technology as an illustration of 

materiality. In Chapter 4, networks are introduced as an illustration of social 

context, followed by Chapter 5 that presents a closer look at the methodology 

used and the case studies that form the basis for this research. The next 

section, Chapter 6, provides a summary of the five research papers. Chapter 

7 is the discussion section, drawing upon theory to present the overall 

findings of this research. The conclusions and suggestions for further 

research are then stated in Chapter 8, which also marks the end of the 

summary. The thesis concludes with the five individual papers. These are the 

papers included in this thesis:  
 

Paper 1: Jonsson, K., Westergren, U. H. and Holmström, J. (2008) 

Technologies for Value Creation: An Exploration of Remote Diagnostics 

Systems in the Manufacturing Industry, Information Systems Journal, 

18(3), pp 227-245 

 

Paper 2: Westergren, U. H. (2007) From Senses to Sensors -Strategies for 

Maintaining and Enhancing Competence in a Virtual Organization. In 

Proceedings of IFIP 8.2/9.5 Conference on Virtuality and Virtualization 

(Crowston K, Sieber S, Wynn E, eds.), Portland, OR, USA, 28-31 July 2007. 

pp. 281-293. 

 

Paper 3: Westergren, U. H. (2007) Partnership Outsourcing Evolution - 

The Process of Creating and Maintaining a Network of Actors. In 

Proceedings of the Fifteenth European Conference on Information Systems 

(Österle H, Schelp J, Winter R, eds.), University of St. Gallen, St. Gallen, 

Switzerland. pp. 1179-1189. 
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Paper 4: Westergren, U. H. and Holmström, J. (2008) Outsourcing as Open 

Innovation: Exploring Trust as a Precondition for the Open Innovation 

Model in the Process Industry, Paper presented at the Twenty Ninth 

International Conference on Information Systems (ICIS), Paris, France, 

Dec. 14-17. 

 

Paper 5: Westergren, U. H. (2011) Opening up Innovation: The Impact of 

Contextual Factors on the Co-creation of IT-Enabled Value Adding Services 

Within the Manufacturing Industry, Information Systems and E-business 

Management Journal, 9(2) pp 223-245 
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Chapter 2 

IT and Organizational Change 

 
 

Ever since computers were introduced in the workplace in the 1950s, 

researchers have tried to understand and explain the social and 

organizational consequences of information technology (Kling, 1980; Kling & 

Allen, 1996; D Robey, 1981; Truex, Baskerville & Klein, 1999; Zuboff, 1988). 

The Information Systems discipline grew out of applied computer science 

and at first studied the design of organizational data processing systems. It 

quickly evolved to encompass the study of the use and implications of 

information technology within organizations (Avgerou, 2000). Currently, the 

discipline has grown and includes a broad variety of topics, but the 

relationship between technology and organizations has always remained at 

the very core of the subject (Avgerou, 2000; Hanseth, 2005). Over the 

decades IS researchers have provided varying and sometimes contradictory 

conceptualizations of information technology. The capabilities and 

characteristics of IT have been the subject of much debate where technology 

has been described as an objective force with a certain set of characteristics 

(technological determinism), as a subjective product of human behavior and 

choices (social constructivism), and as a duality, both enacted by human 

agency and institutionalized in structure (Grint & Woolgar, 1992; Kling, 

1992; Leavitt & Whisler, 1958; Orlikowski, 1992).  These three views 

represent different underlying beliefs about how the world is interpreted- as 

an objective reality with definable objects or as a social construct, developed 

in social context (Bijker, 1995).   
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The way in which we conceptualize technology influences how we study, 

design, use, and understand it. The thesis focuses on the relationship 

between IT and organizational change, and in order to study change, it is 

fruitful to study agency. What are one‟s beliefs about the identity of the 

causal agent and what is the nature and direction of causal action? In short, 

what is it that causes change to occur (Rose, Jones & Truex, 2005)? Markus 

and  Robey (1988) draw on Pfeffer (1982) and distinguish between three 

perspectives on causal agency in IS research: the technological imperative, 

the organizational imperative, and the emergent perspective. In this chapter, 

I review these three dominating schools of thought and show how they have 

bearing on how we think about, explore and understand IT-related change in 

modern organizations1. This takes me one step further in answering my 

research question: How is information technology implicated in remote 

monitoring of industrial equipment? In order to understand how 

information technology is implicated, first it is necessary to understand how 

it can be conceptualized. I then focus on the concepts of sociomateriality and 

emergence and show how technology and organizations are deeply 

intertwined and mutually dependent, while at the same time constantly 

changing.  

2.1 Three Schools of Thought  
The technological imperative views technology as an external force which 

determines or constrains the behavior of individuals or organizations. 

According to this school of thought, technology causes change, and whether 

that change is positive or negative, it cannot be avoided. Proponents of this 

perspective often argue in terms of technological impact, saying for example 

that IT will have a definite and inevitable impact on organizational life 

(Crowston & Malone, 1988; Leonardi & Jackson, 2004). A classic example is 

Leavitt and Whisler (1958), who in the 1950s argued that information 

technology would lead to the demise of middle management. The basic 

argument is that if a particular technology makes it possible to do something 

then it either ought to be done, must be done, or inevitably will be done. 

However, research has shown that IT is more complex than the technological 

imperative assumes and that contradictory organizational consequences of 

information technology must be accounted for (Robey & Boudreau, 1999). 

For example, IT has been shown to make work more efficient yet cause 

productivity to decrease (Kling & Allen, 1996). The claim that IT may enable 

                                                 
1 There are, needless to say, many other schools of thoughts related to the issues at hand here, 
for instance, Nurminen‟s (1988) three ways of looking at information systems, or Bansler‟s 
(1989) description of schools of thought in the Scandinavian IS tradition. A key difference 
between these descriptions is that Markus and Robey paint a picture of the ways in which the 
relationship between IT and organizations has evolved over time. 



 

 21 

contradictory outcomes goes against the strict cause-and-effect logic of the 

technological imperative as it shows that change is neither inevitable, nor 

pre-defined. In contrast, the organizational imperative, views humans as 

the causal agents, and places great faith in human ability to plan, structure 

and induce change. This perspective sees human agency as inherently 

rational and considers organizational change as an outcome of planned 

choice. Technology is a function of strategic choice within the organization, 

that is, it is caused, designed, and implemented as a means to fulfill some 

pre-defined organizational need (Markus & Robey, 1988). Since the focus is 

on human agency and rational choice, proponents of the organizational 

imperative are often optimistic about the ability to design information 

systems that solve perceived problems. Hence, the system designer becomes 

a very important person in this perspective. According to Markus and Robey 

(1988, p. 587): “The assumption of designer discretion stands in sharp 

contrast to the external determinism of the technological imperative. The 

organizational imperative assumes that systems designers can manage the 

impacts of information systems by attending to both technical and social 

concerns.”  

Such a scenario is described by Olson (1982, p.72) in her work on the 

effects of office automation on organizations: “The philosophy underlying 

this article is that technology itself does not create organizational change; 

the choice of technology and the method in which it is implemented dictate 

the changes that will occur. The "bad" scenario is not inevitable, although it 

could easily occur. The "good" scenario can be accomplished if 

management is prepared for the coming changes and makes the 

appropriate decisions regarding the technology in order to bring about 

positive effects.”  

In her work, Olson (1982) also includes guidelines for management to 

follow in order to create the desired positive effects. The organizational 

imperative makes an important contribution to the IS discipline as it 

challenges the techno-centric view of the technological imperative and shows 

that social dynamics and organizational context need to be included in order 

to understand the relationship between technology and organizational 

change. However, this approach is based on the belief that humans are 

rational and make pre-planned, conscious decisions, and also makes the 

assumption that technology is malleable, and thus easily molded to fit a 

specific structure with an intended goal. It has therefore been challenged by 

researchers who have pointed out that the implementation of technology in 

the workplace often leads to unintended and unexpected consequences 

(Orlikowski, 1996).   

Neither the technological imperative, nor the organizational imperative 

provides convincing explanations of the relationship between IT and 

organizational change. Although IT has been shown to have specific 
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characteristics and to be an important agent for change in organizations, that 

change is neither definite, nor inevitable (Davidson & Chismar, 2007; 

Leonardi & Barley, 2008). Likewise, organizations have been shown to have 

an impact on technology, shaping information systems and providing 

structure and context (Orlikowski, 2000; Orlikowski & Barley, 2001). 

However,  the assumption of pre-planned, rational change brought about by 

a stable organization does not hold true (Orlikowski, 1996; Truex et al., 

1999), and with a single focus on human agency, information technology 

often fades into the background, although it is supposedly the object of study 

(Hanseth, 2005; Monteiro & Hanseth, 1996), making the organizational 

imperative miss its mark2. In order to account for unexpected, non-linear, 

discontinuous and flexible change there needs to be a different approach, 

and voilà the emergent perspective! In the words of Markus and Robey 

(1988, p. 588): “Central concepts in the emergent perspective are the role of 

the computing infrastructure, the interplay of conflicting objectives and 

preferences, and the operation of nonrational objectives and choice 

processes”.  

This perspective acknowledges that there is an interplay between 

technology, actors and context and addresses their mutual influence upon 

each other (Markus & Robey, 1988). It also recognizes that both IT and 

organizations are continuously evolving and changing over time and 

accounts for differing intentions and goals. Furthermore, it depicts IT as a 

“computing infrastructure”, hinting at the pervasiveness of technology in 

organizational life.  

In the emergent perspective of technology and organizational change, 

causal agency is attributed to the dynamic and complex interplay of 

technological features and social action. This means that there is no 

deterministic direction of causality and no dominant cause of change. In 

order to account for change, one must understand technology, organizational 

dynamics, and the intentions of the actors, which makes it difficult to predict 

the outcomes (Markus & Robey, 1988). Furthermore, one must include a 

temporal dimension, as the very notion of emergence implies continuous 

change over time (Truex et al., 1999). 

In IS literature, the concept of emergence appears in diverse accounts of 

IT and organizational change. Truex, Baskerville and Klein (1999, p. 117) 

show how emergence has consequences for information systems 

development (ISD) processes where, for example, comprehensive and 

                                                 
2 Indeed, the lack of precision in describing IT, or taking IT into account from an analytical 
point of view, has haunted IS research for decades. IT may be approached with a varying degree 
of granularity, and it cannot be indiscriminatingly referred to as IS, IT or computer systems. 
Kling (1991, p. 356) characterizes this lack of precision as a "convenient fiction" which "deletes 
nuances of technical differences". 
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explicit specifications become ineffectual. They state: “So organizational 

emergence refers to a theory of social organization that does not assume 

that stable structures underpin organizations. This theory indicates new 

assumptions about the environment in which information technology (IT) 

must succeed.” 

Indeed, by regarding both technology and organizations as continually 

emergent, following no predefined pattern and under constant re-

negotiation, it is possible to ask new questions about the relationship 

between them. Instead of focusing on causal agency as a linear relationship 

where one determines who does what to whom in order to make a statement 

about IT and organizational change, the interplay and mutual shaping of 

technology and social context may be examined, thereby gaining a deeper 

understanding of the process at hand.  

Another view of emergence is provided by Orlikowski (1996, p. 63), who 

outlines a situated change perspective on organizational transformation. She 

sees change as: “endemic to the practice of organizing and hence as enacted 

through the situated practices of organizational actors as they improvise, 

innovate, and adjust their work routines over time”. She adheres to the 

emergent perspective‟s notion of unpredictability, pointing to recent 

developments both in technology and in organizing principles that challenge 

existing notions of stability and control. She shows how the concept of 

emergence is particularly useful when analyzing change in organizations that 

are moving from such a mindset to an environment of flexibility, self-

organizing and learning. Orlikowski offers a micro-perspective on 

emergence, showing how the introduction of new technology influenced 

incremental changes in work practices over time, whilst those changes in 

social structure simultaneously influenced the way technology was conceived 

of. 

In this respect, the work of Truex et al. (1999) and Orlikowski (1996) is 

both interesting and valuable in helping us envisage the relationship 

between information technology and organizational change. By highlighting 

issues of technological and organizational emergence, Truex et al. (1999) 

show how change is not about moving from one stable state to another, but a 

continuous process without a predefined pattern. This does not mean that 

patterns do not exist, just that they only become apparent with hindsight, 

making predictions of outcomes difficult, if not impossible. Whereas Truex et 

al. (1999) claim that organizations are in a continuous state of adjustment, 

that emergence is the dominant character of organizations “at least in some 

periods”, and that IT systems therefore also must “incorporate continuous 

change”, Orlikowski (1996) makes a point of distinguishing between planned 

change and emergent change, where the latter is “the realization of a new 

pattern of organizing in the absence of explicit, a priori intentions” (Ibid. p. 

65) and shows that in many cases planned change causes emergent change, 
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that is, situated action. While she also acknowledges that organizing patterns 

brought about by emergent change are only visible after the fact, her main 

focus lies in showing how emergent change occurs in small, incremental 

steps and as a result of improvisation, instead of in huge, planned leaps. The 

most important contribution of both papers is that they challenge existing 

notions of organizational change and show how an acknowledgement of the 

existence of dichotomies such as stable/emergent and planned/situated are 

useful in furthering our understanding of how we conceptualize the interplay 

between technology and organizations. However, having said that, it appears 

that neither article reveals much about the technology they claim to study. 

Instead they fall into the trap of focusing primarily on social dynamics and 

forgetting or forgoing material features, which is a common problem within 

IS research (Leonardi & Barley, 2008).  

The three schools of thought show us that throughout the history of the IS 

discipline there has not been any general consensus amongst researchers as 

to how to conceptualize IT. Furthermore, the division between the material 

and the social has often led to a privileged treatment of the latter, although it 

is the former that is the central object of study within IS research (Doherty, 

Coombs & Loan-Clarke, 2006; Hanseth, 2005; Leonardi & Barley, 2008). In 

order to come to terms with this, calls have been made for research to be 

more specific about technology (Hanseth, 2005; Monteiro & Hanseth, 1996; 

Orlikowski & Iacono, 2001). The main argument is that the discipline tends 

to marginalize technology and instead focuses on human action. In the 

words of Leonardi and Barley (2008, p.163): “Even the most influential 

studies of organizations and information systems focus primarily on social 

dynamics or on how people interact with each other around the technology, 

rather than providing evidence of what specific material features people 

use, why they use them, and how and why their patterns of use shift over 

time.” 

With respect to the study of IT and organizational change, it is worth 

noting that, in parallel with discussions on the nature of the object of study, 

the IS discipline has also faced major controversy over the theoretical 

grounding of the field. Some have argued for the development and adoption 

of a core IS theory in order to provide the field with increased legitimacy, 

while others have claimed that it is the exact lack of a core theory that makes 

the subject interesting and challenging (Lyytinen & King, 2006). In 2005, 

the Scandinavian Journal of Information Systems published a debate 

initiated by Jeremy Rose, Matthew Jones, and Duane Truex (Rose et al., 

2005) on the topic of agency and the relationship between technology and 

organization. In the paper, the authors specifically challenge the lack of a 

technological agency perspective in structuration theory, claiming that it 

discounts the machine in favor of humans. They also challenge the notion of 

symmetry in actor-network theory, contending that it fails to account for the 
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difference between machines and humans, making it difficult to generate 

specific knowledge about technology. Their principal argument, however, is 

that these two theories, while commonly used within IS research, have 

irreconcilable accounts of agency and suggest that this may be something 

that hampers theory development within the field. They pose six challenges 

on the subject of the interaction between machine and human agency of 

which four are directly related to conceptualizations of technology and 

technological agency. Their paper, and the invited commentaries by 

Walsham (2005), Hanseth (2005), Holmström (2005), McMaster and 

Wastell (2005) and Orlikowski (2005) show that reconciling the material 

and the social still remains a hot topic for the IS discipline, not only in 

practice, but also in theory. However, as Walsham has pointed out: “there 

was not and never will be any 'best' theory [...] Our quest should be for 

improved theory, not best theory, and for theory that is relevant to the issues 

of our time” (Walsham, 1997, p. 478). In my interpretation, that leads to a 

position where there should be a better understanding of our objects of study 

rather than an argument for or against the use of a particular theory. Indeed, 

as noted by Holmström and Truex (2011) researchers need to be open to 

“dropping our theoretical tools” from time to time in order to move forward 

as individual scholars and as a discipline. 

2.2 An Entanglement of the Material and the Social 
Our review of different conceptualizations of technology and organizational 

change has shown how the pendulum has swung from the technological 

imperative with its focus on technological agency, to the organizational 

imperative with its focus on human agency, and then moved back and forth 

over some middle-ground defined by the emergent perspective and the 

adoption of both structuration theory and actor-network theory by many 

researchers within the IS discipline. Throughout, the concepts of the 

material and the social have been a major concern and it has been shown 

that although researchers consequently stress the importance of both, 

material agency has often been disregarded in favor of the social agency. 

Leonardi and Barley (2008, 2010) argue that this tilt in focus toward the 

social has grave implications for the way knowledge is created about 

technologically-induced organizational change, as it has made it difficult to 

comment about technological traits or material properties without being 

labeled deterministic in stance. They suggest that by recognizing that ITs 

have qualities that differentiate them from other types of technologies with 

affordances that enable and constrain action, it is possible to say something 

about how IT enables and constricts change, without adopting a 

deterministic view of that process. They draw on the work of Leonardi (2007, 

p. 813) which focuses on the information quality inherent in information 

technologies and claims “[ITs] carry with them new possibilities for the 
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creation, modification, transmission, and storage of information”. The ability 

of IT to create new information thus also brings with it the ability to cause 

change. By gaining access to information that is new, people are enabled to 

do things that they have not done before. This, in turn, influences work 

practices and relationships, and may ultimately alter organizational 

structure (Leonardi, 2007; Leonardi & Barley, 2008, 2010).  

Although placing a greater focus on IT seems important in balancing the 

scales somewhat, Orlikowski (2006, p. 461) notes: “The difficulty with both 

of the dominant approaches to studying technology is that they do not help 

us understand both the material constitution of the social order and the 

social constitution of the material world. That is, by privileging either the 

material or the social, we lose sight of their intermingling”. She uses the 

metaphor of scaffolding to understand the material bases of knowledgeable 

action, and thus makes an attempt to discuss how the material and the social 

are intertwined in practice. In the same vein, Leonardi and Barley (2010, p. 

3) argue that transcending the dualisms that exist within IS studies requires 

a “pragmatic vision of sociomaterial reality, a concern for the dynamics of 

power, attention to the role that institutions play in shaping technological 

trajectories and an appreciation of how social dynamics can vary across 

levels of analysis”. Following this line of reasoning, the material and the 

social can be reconciled by conceptualizing them together instead of 

separately. Indeed, according to Orlikowski and Scott (2008), adopting a 

sociomaterial stance can create new insights into IT and organizational life, 

as old dualisms are transcended and fresh perspective is applied. 

The concept of sociomateriality is articulated by Orlikowski and then 

extended by her and Scott (Orlikowski, 2007; Orlikowski & Scott, 2008) 

drawing on the work of Pickering (1995) and Actor Network Theory as 

expressed by Callon (1986) and Latour (1987). By combining 

conceptualizations of technology, work and organizations and establishing 

that there is an inherent inseparability between the technical and the social, 

this approach seeks to remedy the fact that technology, whilst an inherent 

part of organizational life,  is constantly neglected in organizational research. 

Sociomateriality combines the notion of the material and the social and 

states that they cannot be separated from each other because they are 

inextricably intertwined and should thus be conceptualized as such. It is a 

fairly new and untried theoretical perspective but has already received a lot 

of attention from the IS research community. The MIS Quarterly has, for 

example, called for papers for a special issue on sociomateriality to be 

published in 2012. In Orlikowski and Scott‟s notion of sociomateriality, there 

is a “constitutive entanglement” of technology and organizations that is often 

taken for granted and hidden from view: thus the view of technology is 

obscured by making it a part of the background. By speaking in terms of 

sociomateriality the material is acknowledged as well as the social, and this 
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can generate new insights into contemporary organizational studies. This is 

an ontological stance: a way of looking at the world, and thus a way of 

conceptualizing both technology and organizations. Instead of seeing actors 

and objects as discrete entities, they are considered constituent parts of 

shifting assemblages, where they exist in relation to each other (Orlikowski & 

Scott, 2008). A key concept to sociomateriality, adopted from Pickering 

(1995), is “mangle of practice”, which indicates that human and material 

agencies are temporally emergent in everyday practice. As such, they can be 

understood through the notion of performativity (Barad, 2003), and 

observed through a practice lens (Orlikowski & Scott, 2008). By applying a 

sociomaterial perspective, how relations between humans and technologies 

are enacted in practice can thus be seen, and in doing so, their dynamic and 

emergent nature can be accounted for. A recent example of such mangling is 

presented by Coyne (2010), who argues that ubiquitous IT and the networks 

that support them become the means of making incremental adjustments 

within spaces: of tuning place. In other words, technology configurations and 

their surroundings are seen as the outcome of a tuning process (as in tuning 

a radio), where technology is positioned within a flow of material agency that 

is harnessed, directed, and domesticated, thus interactively stabilizing both 

material and human agency toward a human goal. 
While sociomateriality makes a very important point and offers to 

highlight and increase the status of materiality, the notion of conceptual 

entanglement and the focus on the inseparability of technology and work 

makes it potentially more difficult to create specific knowledge regarding 

technology, or even reveal anything about the relative contribution of the 

material and the social. As Leonardi and Barley (2010, p. 35) aptly point out:  

“Whereas Orlikowski urges us to weave the social and the material together 

conceptually, we argue for unraveling them empirically in order to study 

how each contributes to the whole. At the very least, this means that, in 

addition to studying social processes, researchers need to pay attention to 

what a technology lets users do, to what it does not let them do, and to the 

workarounds that users develop to address the latter”.  

But is it possible to disentangle the sociomaterial: surely that defeats its 

purpose? It is all a matter of perspective. According to Orlikowski and Scott 

(2008, p. 455-456): “In other words, entities (whether humans or 

technologies) have no inherent properties, but acquire form, attributes, and 

capabilities through their interpretation […] Any distinction of humans and 

technologies is analytical only, and done with the recognition that these 

entities necessarily entail each other in practice.” From the perspective of an 

organizational scholar, sociomateriality emphasizes the need to include 

technology in organizational studies. For an IS scholar, however, 

sociomateriality may have different implications for research. By focusing on 

the inseparability of the social and the material, scholars may concentrate on 
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the whole, studying what is and how it emerges in practice3. Instead, by 

disentangling them analytically, the separate parts may be studied, along 

with the roles they play and the ways they shape each other, thereby paying 

specific attention to the material4. In so doing, focus can be brought onto the 

information part of information technology, and recognize it as an inherent 

characteristic that has bearing on the context into which IT is introduced.  

While sociomateriality might be seen as yet another fad or fashion (Jones, 

2000), I consider it to be a part of a continuing endeavor to explain IT within 

organizations. The state of the field is an ongoing debate, and different 

voices propose various solutions (Lyytinen & King, 2006). As information 

technology is a moving target, constantly evolving and changing over time, 

the study of IT has to account for its emergent character (Orlikowski & Scott, 

2008). Nor are organizations stable entities, easily boxed in and delimited 

(Truex et al., 1999). It could be stated that the disentanglement of 

sociomateriality merely puts the argument back to the dichotomy of the 

material and the social. However, this is not the case. By recognizing that 

technology cannot be conceptualized as the material without considering its 

social context and characteristics, and similarly, that organizations cannot be 

thought of as social contexts, without acknowledging their material 

constituents, there may be a way of reconciling the two and studying IT and 

organizational change while embracing their mercurial natures. By adopting 

                                                 
3 This point is well established by IS researchers that have adapted ANT and used it to 
underscore how social and technical elements are deeply intertwined in practice (e.g.Holmström 
& Robey, 2005; Monteiro, 2000). 
4 We should be aware of how there is a difference between questions of what the world is and 
the analytical lenses through which we seek to create knowledge about the world. The word lens, 
here, is used in the sense of Orlikowski (2000), where certain features emerge as they are placed 
in focus, and others (that are not) fall into the background.  From an analytical point of view, it 
is thus useful to distinguish between social and material elements in order to provide specific 
insights. The concept of sociomateriality, however, is largely based on ANT, which has, in parts, 
focused on whether reality exists in an objective sense or whether it is a product of our minds 
(Latour, 1999). If social reality is recognized as existing “out there”, the task of the researcher 
would be to solve the problem of explaining the phenomena at hand. Such a position has been 
described by Myers (1997) as being characterized by positivist research, providing formal 
propositions and quantifiable measures of variables, in order to describe a reality that is 
considered as objectively given. Interpretive approaches to research, on the other hand, typically 
adopt the stance that knowledge is, at least partly, a social construction. Ontological positions 
concerning socially constructed reality thus provide ways of making sense of the world, rather 
than providing discoveries that represent absolute truths about the world (Walsham, 1993). 
Indeed, the very act of „making sense‟ would imply that reality is constructed by interpretations 
that emerge from analyses based on alternative, non-univocal, and interpretative lenses. ANT 
has previously been used to analyze and explain the complexity of the dynamics associated with 
IS use (Holmström, 2000; Monteiro & Hanseth, 1996; Walsham, 1993). While I agree with the 
ontological point made by ANT scholars, and adopted in sociomateriality research (that social 
and material elements are constitutively intertwined), my call for an analytical disentanglement 
should be seen as an epistemological argument, and thus not as a comment on the ontology of 
things. 
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a sociomaterial perspective, it is acknowledged that they are inseparable in 

practice, but may be distinguished analytically to provide specific insights. 

The following two chapters thus make a point of focusing first on the 

material, in the form of remote monitoring technology, representing 

technology, its affordances and constraints; and then the social, in the form 

of interorganizational networks, representing humans and organizations, 

intentions, context, and social structure. Having said that, I want to 

emphasize that both the technology and the organizational context are seen 

as being a part of a sociomaterial reality, that is, having both material and 

social constituent properties. However, the focus of this thesis is on how to 

understand the relationship between IT and organizational change, and 

hence that is where the level of analysis lies, in the sociomaterial weave that 

emerges when remote monitoring systems are introduced into the industrial 

organizations. This is thus where the analytical disentanglement is 

performed. By taking into account technological affordances and constraints 

a focus can be maintained on technology, and by examining the mechanisms 

of interorganizational networks, at the same time issues of organizational 

emergence and change can be explored, in order to order to answer the 

question of how information technology is implicated in the remote 

monitoring of industrial equipment.  
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Chapter 3 

The Material- 
Remote Monitoring Systems  

 
 

Remote monitoring systems (RMS)5 continuously collect, transmit, store, 

and analyze data about a product or a process. By using sensors, that register 

contextual data such as temperature, pressure or vibration frequency, data 

can be captured and then passed on for analysis (Rehorn, Jiang & Orban, 

2005). In so doing, these systems can detect the current status of the 

equipment or process, signs of unusual useage, and early signs of equipment 

failure (Han & Yang, 2006; J. Lee, Ni, Djurdjanovic, Qiu & Liao, 2006). 

Products are equipped with embedded sensors that enable automatic data 

collection, and a communications component, thus making it possible to 

remotely monitor their status and observe how it changes over time. This 

allows alarms to be triggered when abnormal conditions are detected and for 

off-site technicians to monitor variances in the collected data to determine 

when product maintenanceis required. The exact composition of a remote 

monitoring system varies and depends on the context into which it is placed, 

and on the nature of the chosen supplier. Suitable parameters for remote 

                                                 
5 In this thesis the terms remote monitoring systems, RMS, remote monitoring technology, 
remote diagnostics systems and remote diagnostics technology are used interchangeably and 
should be interpreted as having the same meaning. 
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measurement in industrial applications include cutting forces, extension, 

motor current, vibrations and acoustic emission. For each parameter there 

are appropriate sensors that can be used (Byrne et al., 1995). A common 

solution is to attach a signal amplifier to the individual sensor. These are 

enclosed in a sealed case, and being robust, vibration resistant, and 

electrically isolated they are well shielded from the harsh industrial 

environment. The data that these sensors capture is normally sent to a so- 

called monitor, which is directly connected to the machine control system. 

Some monitors offer a graphic display where system information can be 

shown. They may or may not provide plug-in possibilities for a laptop 

computer.  There are two basic configurations: compact monitoring systems, 

which allow for different sensors to be connected to the same monitor, and 

modular monitoring systems, which provide one monitor module for each 

type of sensor used. Either configuration can be operated by a separate 

control panel and transmit data and alarm signals from the monitoring 

module, via a machine interface module, to the machine‟s programmable 

logic controller (PLC) (Jemielniak, 1999). The monitors also provide a 

communication interface, which can be either a modem connection using 

regular phone lines to transmit data, or an interface to mobile 

communication systems such as the GSM network. Data may also be 

communicated through a firm‟s intranet or via the internet (Feldmann & 

Göhringer, 1999). Depending on who is the recipient of the data (for 

example, a local maintenance technician or a remotely located product 

expert), different information may be desired. Being provided with only a 

virtual representation of a machine, a remote expert may also require multi-

media based information, in addition to the sensor data, in order to correctly 

diagnose the condition of a machine. By contrast, a local techniciancan first 

analyze sensor data and then go to the actual machine, and use their 

experience to perform further analysis based on sensory data. Again, the 

specific analytical software used depends on both context and supplier, but 

generally, data is stored in a database, and can be retrieved and visually 

represented in a multitude of ways, to facilitate an accurate failure diagnosis 

(Feldmann & Göhringer, 1999; Jemielniak, 1999). 

Within IS research, there is currently little published about remote 

monitoring systems in industrial firms (Jonsson, 2010). However, the 

concept of remote diagnostics is a central subject in the field of telemedicine, 

where technology is being used to connect geographically dispersed health 

centers in order to perform long-distance medical diagnoses. In this way, 

patients may have online access to remotely located medical experts, 

minimizing the need for travel (and thereby lowering the cost of health care), 

and increasing the chances of timely, accurate, and effective health care 

independent of geographical location (Raghupathi & Tan, 2002).  Remote 

monitoring has also been discussed within the framework of ubiquitous 
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computing environments, where sensor technology is being used to provide 

contextual data and provide value, such as within the transport industry 

(Andersson & Lindgren, 2005; Lindgren, Andersson & Henfridsson, 2008). 

So far, the predominant research on ubiquitous computing focuses on 

technology in relation to people, identity and location and is limited both in 

terms of the type of contextual data captured and its source (Abowd & 

Mynatt, 2000; Cousins & Robey, 2005; Henfridsson & Lindgren, 2005; 

Jessup & Robey, 2002). In contrast, the study of remote monitoring systems 

concentrates on products and processes which implies a broad focus on 

context, where identity, location, status and time are all included to provide 

contextual data (Jonsson et al., 2008). These systems are being increasingly 

used in industrial organizations as a means to monitor the industrial 

process, to increase equipment availability, and as an added feature to the 

finished industrial product. The industrial setting also provides the backdrop 

for this thesis, as it explores the mining industry and the manufacturing 

industry. The mining industry uses remote monitoring systems to monitor 

the process line, thus preventing unplanned maintenance stoppages due to 

sudden equipment failure (Hibbert, 2000). The manufacturing industry is 

increasingly building RMSs into products in order to create a basis for after-

market services, where remotely located technicians can monitor variances 

in the collected data to determine the need for product maintenance 

(Agnihothri, Sivasubramaniam & Simmons, 2002).  

3.1 Remote Monitoring as an Internal Maintenance Task 
In order to understand the decision to invest in remote monitoring of 

industrial equipment, it is useful to have some knowledge of the industrial 

processes in general and machine maintenance in particular. Within a 

processing plant, there is usually a production unit that is responsible for 

operating the equipment, performing established routines and related tasks. 

It is the production unit‟s job to notify the maintenance unit whenever 

anomalies are discovered in order to have them fixed. The relationship 

between production and maintenance has often been characterized as a that 

of a customer and supplier where focus has been on production as the source 

of income, and where the maintenance unit has been regarded as just a cost 

center, reducing it to a support role with responsibility for upkeep and 

availability. However, this view of the maintenance unit is changing as 

pressure grows to improve plant productivity, machine availability, and 

product quality, as well as increase customer satisfaction. In such a scenario, 

a well-functioning maintenance unit is critical, and maintenance is suddenly 

transformed into a core process, being equally important as production (Al-

Najjar & Alsyouf, 2003; Arnaiz Irigaray, Gilabert, Jantunen & Adgar, 2009; 

Crespo Marquez & Gupta, 2006). Furthermore, with greater demands for life 

cycle management of both processes and products and taking into account 
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safety and environmental concerns, maintenance has an important role to 

play, which again increases its importance within the firm (Arnaiz Irigaray et 

al., 2009). Having a more visible strategic role also increases demands for 

better, more structured, effective, and cost-efficient maintenance. It is in this 

area that information technology has gained ground. 

Condition monitoring, commonly referred to as predictive maintenance, is 

a tested and proven approach to improving machine reliability and 

productivity in industrial organizations. Its underlying assumption is that 

technology can be used to measure and evaluate the condition of plant assets 

and equipment, thus enabling informed decisions to be made about 

maintenance activity, and thereby changing the basis of for maintenance 

planning. Using this logic, maintenance is applied to the assets that need 

attention, while those whose performance and condition are determined to 

be normal are left alone until their condition starts to deteriorate 

(Henderson & Rainey, 2008; Wu & Ryan, 2010). This contrasts with time-

scheduled maintenance which is performed in a routinely, whether 

specifically needed or not. As the amount of process automation has 

increased over the decades, so has the complexity and integrated nature of 

the equipment, thus increasing the dependency on a well functioning 

maintenance system as well (Crespo Marquez & Gupta, 2006).  

Condition monitoring evolved in the 1970s when investment in larger and 

more complex plants led industries to become absolutely dependent on a 

few, large, complex, and expensive pieces of capital equipment. A standstill 

was not only costly for the individual firm, it could as a worst case scenario 

cause market disturbances (Henderson & Rainey, 2008). This lead to the 

development of fault protection systems, which would trigger alarms and 

warnings before a serious breakdown occurred. By setting parameters that 

indicated normal values, the machines could be programmed machines to 

respond to a deviation from that reference value by triggering specified 

actions, like a car fuel indicator light illuminating when the tank is almost 

empty, rather than when there is no more fuel left. This way of performing 

maintenance made it easier to schedule machine upkeep, increase up-time 

and prevent catastrophic failure. Maintenance managers soon realized the 

benefits of such systems, but as they were expensive, they were initially used 

only on the most critical machinery. With the rapid development of 

computer technology in the 1980s, portable measurement instruments were 

developed for use on the smaller machines. They were designed as data 

collection systems, programmed to measure specific parameters from the 

machines and download them into portable devices. The maintenance crew 

would walk around the plant following a specific maintenance schedule and 

plug the device into the machines, extracting data. The data would then be 

uploaded into a computer and analyzed, and a report would be written, 

stating appropriate maintenance recommendations (Henderson & Rainey, 
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2008). There were obvious benefits to this procedure: determining the 

current status and predicting the future condition of machines became 

easier, safer, more accurate and more finely tuned than the earlier method of 

using the human senses and intuition of the maintenance workers. Instead of 

depending on individual skilled workers and their accumulated knowledge to 

correctly diagnose a problem, one turned to mathematics and statistics to 

calculate trends and recognize patterns. Another advantage of turning to 

technology was, and still is, that most of the methods used are non-intrusive 

meaning that a deteriorating machine condition can be detected without 

manually removing parts and checking their workings, thus saving time, 

minimizing standstills, and reducing failures caused by maintenance. By 

using techniques such as vibration analysis, acoustic emission analysis, 

infrared thermography, lubricant analysis or ultrasound, equipment can be 

monitored in an non-intrusive way (Jemielniak, 1999). However, manpower 

was still needed, not only to walk around the plant and manually perform 

these measurements, but also to correctly interpret the data acquired. 

Manual data collection is still being used in virtually all industries; 

however, it is labor-intensive, and thus not very cost-efficient in today‟s 

streamlined organizations. With the development of internet-based 

technologies, condition monitoring has evolved because continuous, real-

time data logging can be performed, and machines can be monitored from a 

distance, using remote monitoring systems (Rao, Zubair & Rao, 2003). 

Instead of being limited to delivering and analyzing data in-house, remote 

monitoring allows other actors to be involved as data can be accessed 

anytime, anywhere (Jonsson, 2010; Westergren, 2007; Westergren & 

Holmström, 2008). This provides additional benefits for the industrial firm; 

data logging is no longer limited to monthly scheduled inspection rounds 

and it is easier to see trends and variations over time. Firms also have the 

opportunity to move data off-site for remote consultation and can have 

multiple resources looking at the data simultaneously. As sensor technology 

evolves, more parameters can be monitored, creating opportunities to 

increase the knowledge of a machine and enabling process optimization and 

control (Byrne et al., 1995). By having access to not only a single machine but 

also to data from its surroundings, new knowledge can be created and better 

and more accurate maintenance predictions performed. All this data can be 

stored in a maintenance system, creating a knowledge base separate from 

the one stored in the mind of the individual worker (Crespo Marquez & 

Gupta, 2006). With condition monitoring and remote diagnostics, the role of 

the maintenance technicians has changed from problem solving to problem 

prevention, and analytical competence and computer literacy have surfaced 

as critical skills within the maintenance profession. 
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3.2 Remote Monitoring as a Maintenance Service 
Condition monitoring and predictive maintenance is not only found within 

an industrial firm, in order to keep its plant running smoothly and 

efficiently. It is also becoming an increasingly important factor in providing 

manufacturing firms with a competitive advantage in their after-market 

activities. It has been shown that a customer‟s product purchase decision is 

not only influenced by the product‟s value but also by the service support 

available after the purchase (Agnihothri et al., 2002). This is especially true 

of machine and equipment manufacturers who sell their products to other 

industrial firms for use in core processes, such as part of the customer firm‟s 

production line. The advanced technology currently available, together with 

the ever-growing international communications infrastructure, enable 

manufacturers to upgrade their after-market maintenance and support 

services using remote monitoring systems (Feldmann & Göhringer, 1999).  

By offering world-wide product care, and using remote monitoring 

technology to achieve that, a firm can stay in touch with products and 

customers long after a sale is completed, hence prolonging and 

strengthening their relationship and increasing the potential for revenues 

(Kumar, Markeset & Kumar, 2004).  

There are several anticipated benefits in using RMSs to provide after-

market maintenance and support. Feldmann and Göhringer (1999) show 

how an investment in an RMS can have positive consequences for 

manufacturers, customers, and subcontractors respectively. For a 

manufacturer, the use of RMSs can mean rapid and efficient customer 

service, reduced service costs, with higher product quality, improved 

customer communication, and development of new markets. The benefits for 

the customer include an increase in machine up-time (through a reduction of 

down-time), high availability and reliability, and the use of the 

manufacturer‟s knowledge in their own production process (as the 

manufacturer‟s service technicians can help the customer‟s machine 

operators with quick, knowledgeable, and efficient failure diagnosis). By 

using RMSs, manufacturers can stay linked to their products long after they 

have left the factory grounds, and theoretically no matter where in the world 

they end up. Therefore, remote monitoring systems make it possible for a 

local subcontractor to service the product with the aid of the original 

equipment manufacturer (for example through shared data and joint trouble 

shooting). This may be a cost-efficient way to determine the need for 

equipment maintenance if it is in a geographically remote location. RMSs are 

also expected to play an important role in assisting the manufacturer‟s 

maintenance crew, by providing them with continuous condition data, thus 

making it possible to detect deteriorating conditions before an actual 

breakdown occurs and therefore minimizing so-called “fire fighting 

activities”. In addition, the system can be programmed to request spare parts 
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and recommend standard maintenance tools, facilitating maintenance 

planning not only for the individual service technician, but also for the entire 

support organization, leading to the efficient use of resources (Jonsson et al., 

2008; Markeset & Kumar, 2003). 

As remote monitoring systems collect data for analysis, they are also 

valuable sources of prime, up-to-date product information. This can be used 

by the manufacturer for product development purposes as they get access to 

data from their machines while in actual use, and not only when tested in a 

laboratory setting (Feldmann & Göhringer, 1999; Jonsson et al., 2008; 

Westergren, 2011). Since the data collection and data analysis are separated 

in time and space, the use of an RMS opens up for new ways of doing 

business. One way of taking advantage of the data collected is to use it to 

create services that directly support a customer‟s production, something that 

is in increasing demand, especially with the current trend towards focusing 

more and more on core processes (Hypko, Tilebein & Gleich, 2010). By 

creating service solutions, that is, full service offerings that address customer 

problems, a manufacturer can position itself both in terms of its offerings 

and in terms of its customer relationships, creating a space for strategic 

choice and for enhancing competitive positions (Penttinen & Palmer, 2007). 

Technology is a vital part of such a service offering, and remote monitoring 

technology, with its inherent characteristics of seamlessly capturing and 

transmitting product data for analysis and subsequent diagnostics through 

time and space, seems particularly well suited for such a process (Brax & 

Jonsson, 2009; Feldmann & Göhringer, 1999; Jonsson, 2010). This lays the 

groundwork for organizational transformation as it  has been shown that 

when the manufacturer becomes a service provider, it finds itself learning 

about the customer‟s operations and increasingly becomes a part of these 

within a long-term relationships (Brax, 2005; Brax & Jonsson, 2009). This 

development blurs the boundaries between manufacturing and services 

(Hypko et al., 2010), and creates opportunities for the repositioning of the 

company in its markets (Penttinen & Palmer, 2007). 

3.3 Conceptualizing the Material 
Remote monitoring systems are based on sensor technology and collect and 

transmit data that is processed and analyzed with the aid of sophisticated 

computer software and knowledgeable maintenance technicians. These 

systems can be used by an industrial firm to improve internal maintenance 

processes through the early detection of a deterioration in a machine‟s 

condition and by minimizing the time needed to gather machine data as it is 

automatically collected and communicated. In this thesis, such use of RMSs 

is explored through the case study performed at Alpha Corp. In addition, the 

two cases of MacGregor Cranes and PowerDrive show how remote 

monitoring is also being used to enhance after-market services, providing 
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remotely located service technicians with up-to-date equipment information 

and facilitating correct problem diagnosis. Remote monitoring also helps 

with product development since it provides a manufacturer with field data 

from their product as it is being used. The promise of remote monitoring is 

great and the potential for organizational transformation seems vast. This 

thesis is dedicated to a better understanding of the role of information 

technology in such a change process. By focusing on the material properties, 

attributes and constraints it can be stated that: 

 

 RMSs collect, transmit, and analyze specific contextual information 

across time and space, opening up for interorganizational collaboration 

between an organization and a service provider.  

 By providing information earlier not known or discernible, RMSs can 

change the nature of internal and external maintenance work and 

provide new insights for product development.  

 An RMS is a technology, which is intended to have both a local and a 

remote presence. This may have implications for the nature and manner 

of systems development and work practices.  

 RMSs collect vast amounts of data in small amounts of time which has 

not been possible until recently. 

 RMSs can be used to make predictions about machine life-expectancy, 

changing the time frame for planned maintenance. 

 

This chapter has covered how an RMS has defining material properties in 

terms of its ability to collect, store, transmit and analyze sensor data. It has 

also been shown that RMSs have begun to change industrial maintenance 

work, and carry with them the promise of even greater transformation, 

especially within the networked context that the technology seems to favor. 

In order to answer the research question, it is necessary to recognize the 

material and at the same time acknowledge the social. The technology 

cannot be understood without considering the contexts in which it is 

designed, used and implemented, we come closer to answering our research 

question. The next chapter focuses on the social, in terms of 

interorganizational networks, in order to provide further insights into the 

relationship between IT and organizational change. Thus, the second part of 

the analytical disentanglement includes a detailed examination of 

interorganizational networks, closely discerning their distinguishing 

features.  
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Chapter 4 

The Social- 
Interorganizational Networks 

 
 

Maintaining a focus on the social is not only about placing technology into a 

context, although that is certainly a large part of it. It is also about paying 

attention to social capital such as human knowledge and social relations. The 

specific context of this research is the manufacturing and the mining 

industries, and identifying the environment that is studied can provide 

contextual insights for those unfamiliar with it, as well as trigger a sense of 

recognition for those already in the business. Adopting the view that 

technology and organizations have relationships that are enacted in practice, 

a greater understanding for the technology at hand can be created, by 

forming a sense of the context. However, there is also a broader context for 

this research, namely interorganizational networks. The five papers in this 

thesis show how an RMS lends itself to the creation of sourcing-, innovation-

and value networks between firms. In order to understand these networks, it 

is is necessary to understand the remote monitoring technology around 

which they are formed; conversely, in order to understand the technology, 

we must understand the implications of a networked context. This chapter 

therefore focuses on previous research about interorganizational networks, 

so that the social may be developed in order to see the material.    
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4.1 Interorganizational Networks 
During the last three decades, the world has ostensibly shrunk through a 

steady flow and exchange of information, capital, and cultural 

communication, a phenomenon commonly referred to as globalization. At 

the same time there have been significant technological developments as the 

pace of innovation is steadily accelerating and the possibilities for 

interconnectivity are seemingly endless (Castells, 1997, 1998, 2000; 

Kallinikos, 2006). These two factors have been identified as the pillars of the 

new information society, where networks and networking are the focus 

(Castells, 2000). A network, defined as a collection of nodes, may exist on 

any level and take various shapes and forms as nodes are added and deleted 

over time (Ibid.). The literature on networks is vast and spans many 

disciplines such as economics, sociology, and information systems, and 

although focal points vary, a common assumption across disciplines is that 

networks challenge and provide an alternative to formal organization and 

market structures (Kallinikos, 2006, 2007). This view has been apparent in 

the formation of interorganizational networks, which have evolved as a 

response to the widespread use of new technology within organizations in 

combination with rapid technology development. Since the 1980s, there has 

been a persistent decline in conventional business practices such as mergers 

and acquisitions and venture capital as the number of new 

interorganizational collaborative schemes has increased (Xie & Johnston, 

2004). In order to meet the pressures of being efficient and flexible whilst 

being on-line and up to date with advances in technology, organizations are 

constantly prompted to consider and redesign their original forms and 

business models (Chesbrough, 2006; Inkpen & Tsang, 2005; Kling & Jewett, 

1994; Newell & Swan, 2000; Wigand, Picot & Reichwald, 1997). As the flow 

of interorganizational knowledge increases, organizations have been shown 

to actively seek cooperation and co-dependency in the pursuit of mutually 

beneficial behavior and added business value (Gallivan, 2001; Swan, Newell, 

Scarbrough & Hislop, 1999; Swan & Scarbrough, 2005; Van de Ven, 2005). 

By engaging in an interorganizational network, they gain access to new 

knowledge, resources, markets and technology (Hislop, Newell, Scarbrough 

& Swan, 2000; Inkpen & Tsang, 2005).  

In his widely cited work on hierarchies, markets and networks,  Powell 

(1990) depicts a networked form of organization as consisting of individuals 

engaged in reciprocal, preferential and mutually supportive actions. 

Relationships in a network are often unequal and power is often unevenly 

distributed, because the network coordinator commonly dictates the terms, 

such as deciding on a common IT-infrastructure to be used by all network 

participants. However, at the same time, network relationships are based on 

trust, both as a means of risk mitigation and as an expression of the belief 

that each participant is willing to yield some power and influence for the 
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good of the network. Gaining access to the capabilities of others is one of the 

key benefits of being engaged in a network and the accrued network 

resources that stem from a firm‟s relationship with partners, suppliers and 

customers become an important source of competitive advantage (Gulati, 

2007). An interorganizational network thus consists of social relationships, 

grounded in trust and upheld by mutual norms and rules. At the same time 

the network exhibits material features such as the retrieval of information 

from the various network participants, the storage of information in a 

mutual knowledge base, the transmission of knowledge across the network, 

and the transformation of information into knowledge by means of analysis. 

The intermingling of material and social features help to conceptualize the 

interorganizational network as a complex, dynamic, emergent, and thus 

sociomaterial phenomenon. 

Maintaining a network view of the firm provides insights that were not 

available before. In a resource based view (RBV) of the firm, value is 

determined by what exists within the firm‟s boundaries, but in a network, 

value is produced through relations between firms and across a firm‟s 

boundaries (Ramirez, 1999). While the RBV perceives the firm as the 

primary unit of analysis and seeks to identify strategic resources within firm 

boundaries, the relational view considers the dyad/network as the unit of 

analysis and acknowledges that strategic resources may be embedded in 

interfirm assets and routines (Gulati, 1998, 2007; Gulati, Nohria & Zaheer, 

2000). Moving from the single firm to the network level, places the firm into 

a context which promotes learning about the contextual factors that come 

into play, but also provides a broader perspective on value creation.    

When an organization teams up with other firms in order to create value, 

reciprocal dependencies are created. All firms in the network must 

contribute to, and stand to gain, something from the collaboration in order 

for it to be successful: a win-win situation must be created. In order to 

minimize risks, strategic alliances are usually advertised as being long term 

relationships, indicating that the collaboration is something that all parties 

are devoted to and will pursue over an extended period. Some researchers 

call this a symbiotic arrangement, where the focus is on establishing close 

network relations based on mutual trust (Wigand et al., 1997). The trust 

issue is a recurrent theme studied by researchers and it has been shown that 

the foremost reason for firms deciding to abandon a strategic alliance is 

through fear of losing autonomy and a lack of trust (Williams, 1997). 

Technologies can be both drivers and enablers of enterprise 

transformation (Rouse & Baba, 2006). Examining previous research on IT 

and interorganizational networks, IT often appears in the shape of an 

interorganizational system (IOS). An IOS is an automated information 

system, which is shared between two or more organization and is designed 

specifically to link business processes between firms (D. Robey, Ghiyoung & 
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Wareham, 2008). The IOS helps coordinate actions between firms and 

provides communication lines, common platforms, shared workspaces et 

cetera. As firms share a common technology platform, ties can be 

strengthened and collaboration can be facilitated. A common scenario is a 

firm strengthening ties with suppliers by implementing a mutual system 

through which orders are placed and communication is handled (Williams, 

1997). An RMS does not fit the bill as a traditional IOS, as it is not by 

definition an interorganizational system. However, as this research shows, 

remote monitoring technology demonstrates certain characteristics that 

make it an excellent candidate for interorganizational collaboration. 

Industrial firms use RMSs to co-create value with other firms, to deliver 

services, and to strengthen ties with other firms. As a technological artifact, 

an RMS is both a driver and enabler of interorganizational networks and 

networking practices. In some cases, it is also the product of innovation, 

brought about by mutual and (organizational) border crossing research and 

development. By providing both structure and context, the study of RMSs 

helps us to further our understanding of the role of technology in 

interorganizational networks and networking relationships.  

4.2 Sourcing-, Value-, and Innovation Networks 
Forming and organizing an interfirm network is very much a matter of 

sourcing arrangements, that is, someone has to decide who is a part of the 

network by choosing partners and negotiating contracts, agree upon what 

the purpose of the network is, and subsequently come up with a division of 

roles and responsibilities. A network is, in its simplest form, a collection of 

nodes (Castells, 2000). Networks may vary from large, which cross borders 

and span nations, to small, which are formed by individuals seeing 

advantages in social interconnectedness.  The organization of a network may 

vary as well, from a strict hierarchical to a flat structure transcending both 

vertical and horizontal boundaries (Gulati, 1998). All this is can be applied to 

networks generally, and of course also holds true for interorganizational 

networks. In the literature, interorganizational networks may appear under 

many different names and on many different levels, such as strategic 

alliances, joint ventures, partnerships, buyer-supplier relationships, and 

joint-marketing agreements, all presented and angled slightly differently 

depending on the researcher‟s background and focus.  

The interfirm networks that are under scrutiny in this thesis are all 

strategic alliances, that is, they are consciously formed arrangements 

between firms, created for specific purposes. As such, strategic alliances are 

interfirm cooperative agreements that are aimed at pursuing mutual 

strategic objectives such as the exchange, sharing or co-development of 

products, technologies or services (Das & Teng, 2000; Gulati, 1998; Xie & 

Johnston, 2004). They can provide firms with access to new products and 
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specialist technologies as well as foster innovation and lead to the 

development of new products and services (Arora, Fosfuri & Gambardella, 

2001). I have specifically focused on strategic alliances between firms in the 

form of joint ventures as in the case of Alpha, Re-Tech and Equip; 

outsourcing partnerships, as in the case of Alpha and RDC; and innovation 

and value networks, which can be found in all of the presented cases. All of 

these alliances were formed around the development and use of RMSs and 

its attached and proposed services. I examine how RMSs create 

opportunities for networks, how those networks are shaped and managed 

and what their expected outcome is. 

In a joint venture, firms join together to form a new entity created to 

produce value. The idea is that each firm can contribute something for the 

benefit of all participants, and so a joint venture can be used to enhance 

market power and to increase efficiency (Gulati, 1998). On one level, a joint 

venture could be classified as a small network consisting of a few firms who 

have a common goal. This is the case with Alpha, Re-Tech and Equip who 

joined together to create RDC. Having a profound interest in remote 

monitoring technology and hoping to establish close ties with some of its 

subcontractors, Alpha initiated the venture and has served as its driving 

force and as the network coordinator. The three partner firms all have 

representatives on the board of RDC. On another level, each of the 

participating firms is embedded in a social context, expanding the scope of 

the network as the number of possible connections rapidly increases. This 

also holds true for innovation networks which thrive on such potential 

additions to the network. This type of network uses ties between certain 

firms as the network backbone, but relies on the larger social network of the 

firms to foster innovation and to aid value creation. By applying a network 

perspective to a joint venture, the focus can be shifted from the dyadic level 

to the network level, and further insights gained into the workings of 

interfirm co-operation. In order to explain how firms behave in alliances and 

how performance is affected, there has been a growing interest in focusing 

on the social context in which alliances are embedded, thereby broadening 

the scope of research beyond transaction-cost economics (Eisenhardt & 

Schoonhonven, 1996). It has been shown that one of the main determinants 

of how firms choose their partners is a firm‟s prior social connections. That 

is, firms are more likely to enter into an alliance together with others that 

they already know and have established a trusting relationship with (Gulati, 

1995, 1998). 

The relationship aspect is also the key to the success of IT-outsourcing, 

but has often been neglected in outsourcing research (Kern & Willcocks, 

2000, 2001). The networked form of business organizations is in itself 

conducive to outsourcing as externalizing labor is a way to be flexible and 

quickly adapt to changing market conditions (Castells, 2000). By forming a 
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strategic alliance in the form of an outsourcing partnership, one firm lets 

another handle some of its business processes. Outsourcing partnerships are 

different from traditional outsourcing in that they presuppose a 

transformation from the pursuit of self interest in a hierarchically structured 

relationship to a partnership based on trust (J.-N. Lee, Huynh, Kwok & Pi, 

2003; J.-N. Lee & Kim, 1999). It is a relationship which has a high degree of 

ownership substitution with monitoring mechanisms that are highly 

dependent on mutual trust and which have little contractual control 

(Kishore, Rao, Nam, Rajagopalan & Chaudhury, 2003). Forming such a 

relationship changes the organization‟s view of itself, from its view of clients 

and customers with their right to make demands, to a partner, who has to 

give something back to the service provider (Yakhlef, 1997). An outsourcing 

partnership is thus a sourcing network because it entails the notion of 

reciprocity. Instead of a uni-directional relationship, such an arrangement 

assumes that all partners gain access to the capabilities of the others, 

creating a win-win situation and a strong bond between firms. 

A firm‟s ability to capitalize on external knowledge is related to its prior 

knowledge and prior R&D investment, and key to its innovative capabilities 

(Cohen & Levinthal, 1990). Furthermore, technologies can be both drivers 

and enablers of enterprise transformation (Rouse & Baba, 2006). From this 

perspective, knowledge becomes the critical asset for modern firms, and the 

acquisition and sharing of knowledge is crucial for continued innovation 

(Tallman & Phene, 2007). By engaging in an innovation network, firms may 

swiftly react to change and make use of contextual information (Chesbrough, 

2003, 2006; Chesbrough & Rosenbloom, 2002). An RMS can be both the 

enabler of such networks and the innovation outcome, that is, the product of 

said collaboration. An RMS is the enabler of service innovation in that it 

allows a manufacturing firm to become a service provider, through data 

logging and analysis, thereby staying in touch with its products after they 

have left the factory. The collected data can be used to create services based 

on information that increases the customers‟ knowledge about their own 

processes (Westergren, 2011; Westergren & Holmström, 2008). Swan et al. 

(1999, p. 263) argue that when innovation is viewed through a structuralist 

perspective, it is possible to talk about network structures “through which 

information and knowledge can be (unproblematically) transferred from 

suppliers to users so that the new “thing” can be adopted within the user 

firm”. Such a view leaves out the social and organizational context in which 

the innovation supposedly takes place. Instead they propose a process 

perspective on innovation, where innovation is seen as “a complex, time 

phased, politically-charged design and decision process often involving 

multiple social groups within organizations” (Ibid., p. 263). As innovation 

practices have mostly been analyzed at the level of the innovating firm, by 

applying a network perspective on innovation, it is possible to gain insights 
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into questions of knowledge flows, co-creation of value, and issues of trust 

and control. Who is responsible for the network, its outcomes, its success 

and/or failure? 

4.3 To Account for the Social 
Value creation lies at the heart of interfirm collaboration, and for the 

industrial firms studied in this thesis, RMSs play a key role in both the 

interorganizational value creation process and in the resulting value 

proposal. The inherent value of a new innovative technology is determined 

within the value network and realized through a value creating process 

(Chesbrough & Rosenbloom, 2002; Yoo & Lyytinen, 2005). In an 

interorganizational network, value is always co-created as the concept of 

reciprocity is inherent to the network relationship (Powell, 1990), whereas in 

a service system, value must be determined in use, from the point of view of 

the participating firms (Vargo, Maglio & Akaka, 2008). By that logic, a 

service firm cannot create and deliver value on its own; it can only offer value 

propositions specifying what the intended particular added value of a certain 

product or service is and how value is expected to be created (Westergren, 

2011). Value is created when the customer accepts the value proposal (Vargo 

& Lusch, 2008). Previous research shows that by distinguishing between the 

value creation process and the value proposal one can gain an understanding 

for how value is created in a networked environment. It is worth noting that 

the value creation process delineates the roles and relationships of the actors 

involved as well as key activities, capabilities and resources and the value 

proposal contains the business offer and the expected customer value 

(Kothandaraman & Wilson, 2001; Normann & Ramirez, 1993). The concept 

of value creation is central to the study of interorganizational networks, and 

should therefore be included when studying RMSs in such a context.  

This chapter has described an examination of the literature on 

interorganizational networks. It has shown how a networked view of the firm 

may provide new insights, both regarding contextual factors and value 

creation. It has also been described how the establishment of relationships is 

an important dimension of interorganizational collaboration. These are 

depicted as being both at the macro level, between firms and at the micro 

level, between people. Interorganizational networks are created with the 

intention of mutual gain, and are therefore often established as long term 

endeavors, based on trust, although not necessarily free from power 

struggles. In addition, we have seen that interorganizational networks 

exhibit material features, not only in their deployment of technology, but 

also in their very character of retrieving, storing, transmitting and analyzing 

information. 

The purpose of these two chapters (chapters 3 and 4) is to provide 

extensive accounts and conceptualizations of both the technology and the 
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organizational setting under scrutiny in this thesis. The first tentative step in 

their analytical disentanglement is to divide them into the material and the 

social whilst simultaneously recognizing that they both separately contain an 

intermingling of material and social features, as well as together in the 

sociomaterial weave that is instantiated in their relationship.This, then, 

helps to provide specific insights into the process of IT-enabled 

organizational transformation. The next chapter focuses on the case studies 

that are the main body of this thesis and the methodology used to carry them 

out, thus discussing the basic premises for this research. 
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Chapter 5 

Methodology 

 
 

This thesis consists of a summary and five appended papers. The summary 

sets the context, outlines the results and discusses the implications of the 

various studies that are the basis of this research on an aggregate level. The 

five appended papers, on the other hand, detail the research and provide 

specific insights into the different case studies. This chapter describes the 

methodology that was used to perform this research.  

All five papers can be labeled as qualitative research, that is research that 

is characteristically exploratory, fluid and flexible, data-driven, and context-

sensitive, and where the decisions about design and strategy are ongoing and 

grounded in the practice, process and context of the research itself. This also 

means that the methods of data generation that are used are flexible and 

sensitive to social context. Additionally, such research is based on methods 

of analysis that intended to foster understanding of complexity and context 

(Mason, 2002). Although qualitative research may be done with a  positivist, 

interpretivist or critical stance (Klein & Myers, 1999) this thesis leans toward 

an interpretivist stance as it accepts the assumption that the social world is 

shaped through our interpretation, and thus is both complex and temporally 

emergent (Walsham, 1995). Earlier research has shown how interpretive 

research can help IS scholars explore and create understanding about human 

thought and action as well as technological phenomena within social and 

organizational contexts (Klein & Myers, 1999). By adopting an interpretivist 
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stance, we can thus gain insights into emergent material and social features 

and how they interact and develop over time.  

Twenty years ago, Orlikowski and Baroudi (1991) showed how the 

principal research perspective within IS research was grounded in a 

positivist tradition, leading to primarily quantitative studies, a perspective 

that even today is embraced by the majority of researchers in the field (Chen 

& Hirschheim, 2004). The dominance of the positivist stance with its focus 

on validity, rigor and replicability of research has led to interpretive studies 

being criticized for being too ad-hoc, narrow and specific, casual and 

unsystematic (Mason, 2002). Although some researchers claim that 

interpretivist research is now a well-established part of the IS field (A. S. Lee 

& Hubona, 2009; Walsham, 2006), it is not always clear how such research 

should be carried out (Walsham, 2006). For these purposes, I find it helpful 

to apply the list of eight key points presented by  Mason (2002, p. 7-8)6  

describing what qualitative research can and should be (all italics are hers): 

 

1. Qualitative research should be systematically and rigorously conducted 

2. Qualitative research should be accountable for its quality and claims 

3. Qualitative research should be strategically conducted, yet flexible and 

contextual. 

4. Qualitative research should involve critical self-scrutiny by the 

researcher, or active reflexivity.  

5. Qualitative should produce explanations or arguments, rather than 

claiming to offer mere descriptions. 

6. Qualitative research should produce explanations or arguments which 

are generalizable in some way, or have some demonstrable wider 

resonance. 

7. Qualitative research should not be seen as a unified body of philosophy 

and practice, whose methods can simply be combined 

unproblematically. 

8. Qualitative research should be conducted as a moral practice, and with 

regard to its political context.  

 

Following Mason‟s line of reasoning, qualitative research methods can be 

both rigorous and provide relevant information. For example, there is no 

reason why qualitative research cannot be systematic, well planned, and 

rigorously carried out. At the same time, its major strengths are that it is 

flexible and context-driven, meaning it is not a rigid methodological 

                                                 
6 There are of course also other guiding principles for conducting qualitative research, for 
example Klein and Myers‟ (1999) seven principles for interpretive field research, which are very 
similar to Mason‟s list. My choice of Mason‟s list should be seen as a part of the process of 
selecting and producing arguments and as a simple expression of preference on my part. 
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approach. This leaves room for studying emergent practices and problems, 

acknowledging that results are unpredictable and context- dependent. That 

said, qualitative research does not have to be specific and limited to 

descriptions, but can also produce claims that are generalizable to a wider 

context. This presumes that the researcher is reflexive about her own role in 

carrying out the research, for example in selecting and interpreting data. 

Through the different sections of this chapter, I therefore assess and reflect 

upon my own research process in order to show how it has had bearing upon 

the research carried out. Mason‟s last point, that qualitative research raises 

both moral and political dilemmas is important, especially as it so clearly 

states that research is not objective and devoid of bias. In the section on 

semi-structured interviews I use Myers and Newman‟s (2007) list of 

problems and pitfalls associated with the qualitative interview, which further 

emphasizes this point.  

5.1 Case Study as Method 
The empirical grounding for this work stems from three separate, but 

related, case studies (Klein & Myers, 1999; Walsham, 1993, 1995). In 

deciding to perform a case study, attention must first be paid to the type of 

research question being addressed. As noted by Yin (2003, p. 1): “In general, 

case studies are the preferred strategy when “how” or “why” questions are 

being posed, when the investigator has little control over events, and when 

the focus is on a contemporary phenomenon within some real-life context”. 

A case study denotes a specific logic of collecting and analyzing empirical 

evidence, and can be explanatory, exploratory or descriptive. Furthermore, it 

can be positivist, interpretivist or critical in stance (Klein & Myers, 1999; Yin, 

2003). Case studies have been criticized for not being systematic and 

rigorous. This should be attributed to sloppy work on the part of the 

researcher, and not to the method in itself (Yin, 2003); a well-designed case 

study can provide rich real-life contextual data, relying on multiple sources 

of evidence. Both Mason (2002) and Yin (2003) stress the importance of a 

robust research design, that is a logical plan aimed at taking the researcher 

from one point of inquiry to some sort of answer. By planning her research 

design, the researcher may track her own strategic thinking and actively 

reflect upon her role in the process.  

In all three case studies described in the appended papers, we followed a 

similar procedure. First we met with organizational representatives. In the 

course of our discussions we mutually identified some areas of interest. We 

then went back to our offices and discussed amongst ourselves what seemed 

to be the most interesting and relevant points to pursue, from our point of 

view as IS researchers. The participant organizations of the project 

Industrial City 2.0 (the original setting for this research, as described in the 

next section) were, for example, initially very interested in learning more 
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about embedded sensors, which ones were the best to use and where they 

could find cheap sensors of good quality. Through our meetings we managed 

to move away from the engineering track and toward discussing business 

implications of using sensor technology. By the time we actually formulated 

our case studies, we had quite a clear view of the research design, how it 

would play out, who we would speak to, and what we would look for. This 

also prompted us to actively think about how we presented ourselves and our 

role in the project, making clear to our interviewees that we were not 

company representatives, but independent researchers with an interest in 

issues that these organizations were grappling with.  

By using case studies as a research methodology, we gained access to 

organizations, workers and technology, and were able to both talk to people 

and see practices in context. All of the research sites visited in the case 

studies were industrial organizations that were interested in using remote 

diagnostics technology, either for incorporating it within their own products 

or using it in order to improve their processes. The criteria applied when 

selecting the research sites was the willingness of staff at the sites to 

cooperate, the availability of multiple data sources and the possibility of 

purposeful sampling (Peppard, 2001; Yin, 2003). A variety of different data 

collection methods, such as interviews, document reviews, and observations 

are typically employed in case studies (Eisenhardt, 1989; Walsham, 1995; 

Yin, 2003), and this research is no execption. The main method of data 

collection was the use of semi-structured interviews, but to collect further 

relevant empirical material we also attended meetings and reviewed 

documents. However, before the data collection procedure is considered in 

depth, the three case study sites are described. 

5.2 Research Sites 
The research presented in the appended papers and summarized here is 

mainly based on three studied. In 2002, I participated in a larger research 

and development project called Industrial City 2.0. This was a collaborative 

effort between some researchers from the Department of Informatics at 

Umeå University and a number of industrial organizations with a collective 

interest in embedded systems and remote monitoring. The overarching aim 

of the project was to create knowledge and identify emergent business 

opportunities related to new technology adoption. The project group, 

consisting of the mentioned researchers and representatives from each 

participating firm, held regular meetings, in which we discussed new 

technology such as embedded sensors and thoughts related to the shift in 

focus, from goods production to service production that several of the firms 

had embarked upon. During those meetings we also decided to perform an 

initial case study at MacGregor Cranes, a manufacturer of shipboard cranes 

that was on the verge of constructing and installing a remote diagnostics 
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system in their products in order to create after-market value. Together with 

my research colleagues, I had the chance to visit MacGregor and interview 

some of the key people associated with this development project. This led to 

a longer contact, and our first publication (Jonsson et al., 2008) discussing 

possibilities and constraints of the use of remote diagnostics use in the 

manufacturing industry. During the research process, we had also discovered 

that this was an area that was understudied within our field, both in regard 

to the technology used, and the setting within which it was placed. This later 

served as the basis for my initial PhD work.  

The second case study was also part of the Industrial City 2.0 project. In 

this study, we visited PowerDrive, a manufacturer of hydraulic drive 

systems, who wanted to develop an RMS in order to be able follow their 

products through their life-cycle. The desire was to aquire a system that 

could both improve maintenance services and supply product data that 

would facilitate product development. We had the opportunity to interview 

people from three of their customer firms, which had been selected as test 

sites and innovation partners for the PowerDrive RMS. The results of that 

study were initially presented at the IRIS conference, and I later used the 

data from the study to write paper 5.  

Industrial City 2.0 ended in 2004, and by then I had been accepted into 

the PhD program at the department. Encouraged by the apparent suitability 

of the settings and technological ventures we had already observed for 

addressing our research questions, and provided with funding attached to a 

much larger project, ProcessIT Innovations, a colleague (fellow PhD student) 

of mine and I proceeded to perform our largest case study, concerning 

technological initiatives by Alpha and RDC. We had initially met Alpha as 

one of the customers in the PowerDrive case. However, some aspects of the 

initiatives and interactions involved, while visiting Alpha and interviewing 

some of the company‟s staff were so intriguing that we asked to return and 

do a separate case study, following Alpha‟s quest to improve maintenance 

through the use of an RMS in order to accelerate production. At this time, 

Alpha had initiated the outsourcing partnership with RDC and we witnessed, 

first- hand, how that relationship played out in the following years. This case 

was the basis for papers 2, 3, and 4.  

Together, these three case studies offered rich empirical material for the 

work this thesis is based upon, and provide insights into the organizational 

consequences of the introduction and use of remote diagnostics technology. I 

will now introduce each case more thoroughly. It should be noted that all 

company names, except MacGregor Cranes (who opted for use of the 

company‟s real name), have been fictionalized in order to protect and respect 

privacy. 
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Case 1: MacGregor Cranes 

MacGregor Cranes is a manufacturer of various types of cranes used in the 

shipping industry. The company is part of the larger MacGregor Group, 

which includes manufacturers of hatch covers, shipboard elevators and 

galleys. The major component of MacGregor Crane‟s after-sales sector is the 

service and maintenance of cranes. Service agreements are viewed as 

important tools for creating strong relationships with customers, thus the 

company strives to increase the number of signed agreements. MacGregor 

Cranes envisioned that designing and installing a remote diagnostics system 

into their cranes would help to improve after-sales services for its customers. 

During the design process, a number of problems related to after-sales 

service and maintenance processes were identified, solutions for which could 

enhance the uptime of the customers‟ equipment.  

In addition to data collected from company meetings and semi-structured 

interviews with selected respondents, documents from the after-sales 

division and minutes of internal meetings and presentations were examined. 

Together, these sources form the empirical base of the study. We attended 

five three-hour meetings where MacGregor representatives from the after-

sales division and the technical group discussed and evaluated various 

business offers and technological solutions. The members of the group were: 

the director of after-sales, the director of services, the director of 

modernization/technology development, the senior designer and project 

manager for the new crane control system, CC2000, and one person from 

the systems design and development section. These were the people that 

MacGregor Cranes had chosen to be responsible for this specific project. 

During the meetings field notes were taken, and we were also allowed to ask 

questions to bring clarity to the topics discussed. In order to further increase 

our understanding of MacGregor‟s remote diagnostics project, we conducted 

individual interviews with the first four listed members of the group. We 

chose to include all representatives from the after-sales division, as they 

were focused on the business side of the project, and one representative from 

the technical group, who provided insights into the technological 

possibilities and constraints of the system. The interviews all lasted between 

two and three hours and were performed on site at MacGregor Cranes. Each 

interview had a structured part, with a framework of questions concerning 

the value-creation process, the value proposal and the technology‟s 

employment, followed by an unstructured element with follow-up questions 

and questions that emerged from previous interviews, documents and 

meetings. All interviews were audio-recorded and then transcribed. In this 

study, the focus was exclusively on MacGregor‟s representatives‟ accounts of 

the system and their business processesin accordance with Mac Gregor‟s 

general development process. The customer perspective was thus excluded. 
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When we first visited MacGregor Cranes in September of 2002, the company 

did not have a functioning RMS. They did, however, have a newly developed 

crane control system (CC 2000) that allowed for crane data to be captured 

and transferred to a portable computer, attachable to the crane (in much the 

same manner as the handheld devices used to monitor equipment in 

industrial plants). The control system had been developed in-house, and that 

is how they envisioned the development process of the RMS. Having an 

extensive service organization with service offices in more than 50 harbors 

world-wide, but with the expert knowledge mainly residing within the 

company headquarters in Örnsköldsvik, Sweden, MacGregor Cranes saw a 

need to make the service process both more efficient and more effective. 

They believed that by gaining access to product data, they would be able to 

improve product maintenance, and develop their service organization.  

However, approximately a year after we initiated our case study, the 

MacGregor Group decided to suspend the local Cranes RMS-development 

plans and move the project to the MacGregor Hatch-cover division, which 

had already made advances in a similar development project. During follow- 

up studies in 2004 and in 2008, we learned that the RMS had indeed been 

developed by Hatch-covers, but the specifics regarding crane monitoring had 

been provided by Crane employees. The system was not in commercial use, 

but had full functionality and had been installed at test sites. Its featuers 

included GPS-tracking, GSM and satellite data transfer components, and of 

course monitoring equipment and alarms. MacGregor Cranes, they were still 

enthusiastic about the possibilities of the RMS, but had lost their sense of 

urgency in developing service contracts and offers as they had had a couple 

of very successful years of new sales, and expected maintenance concerns to 

be warranty issues for the foreseeable future.  

Case 2: PowerDrive and Customers 

PowerDrive is a Swedish manufacturer of different hydraulic drive systems, 

which are used drive systems in diverse sectors such as the chemical, rubber, 

pulp and paper, and mining industries. In addition to emergency repairs and 

selling spare parts, the firm‟s service concept includes service contracts and 

preventive maintenance. A majority of the services offered by PowerDrive 

today involve fieldwork, in which the service technicians visit the customers 

on-site. This is an expensive and sometimes inefficient way of providing 

service, and the after-market executives at PowerDrive have been seeking to 

innovate their service processes in order to improve service arrangements for 

both them and their customers. When we first talked to PowerDrive in 2002, 

they had recently developed a technological solution to enable the use of 

remote monitoring of their products as an innovative means of improving 

the maintenance processes and offering new kinds of services.  
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The RMS uses sensors installed in the hydraulic motor to collect data about 

its performance and condition. The sensors can measure different kinds of 

pressure, temperature, speed, oil quality and flow variables, and thus capture 

data from engines in use. A measuring station is placed locally, close to the 

hydraulic drive system at the customer site and connected to the sensors via 

cables. The RMS is programmed to register sensor data every 30 seconds. 

The collected data are first sent to temporary storage in the measuring 

station where they can be stored for a maximum of three days, and then sent 

via a regular modem to a server located at PowerDrive they are analyzed. The 

data are transferred once a day, following a procedure initiated by the 

PowerDrive server. PowerDrive has also included the possibility for GSM 

transfer.  

The actual product innovation, that is creation of anRMS that could be 

attached to their drive system, was done by PowerDrive in collaboration with 

two other firms: the data analysis software creator and the sensor supplier. 

This had already been done when we performed our interviews in August of 

2003. However, in order to explore the full potential of the service 

innovation enabled by the RMS, PowerDrive decided to collaborate with 

three of its long time valued customers. Alpha, Beta, and Gamma all allowed 

PowerDrive to install the RMS in their plants, and subsequently allowed the 

PowerDrive service technicians to perform regular check-ups and on-site 

visits to test the system. On-site testing had been previously used, when 

PowerDrive had been trialing a new product innovation. However, with the 

RMS, the intention was not only to try out the system in a real setting, but to 

get feedback as to the potential value created by the system, and develop 

services based on perceived customer needs. With the system the company 

wanted to improve maintenance work by basing it on observed/actual needs 

instead of supposed needs. However, when we performed the case study in 

2003, PowerDrive had mainly been using the system to fulfill its own needs, 

that is, to collect data and analyze motor performance, since they had not 

been able to interest as many customers as they had expected. They were 

very interested in learning more about the customers‟ experience with the 

RMS and how it could be used to support the customers‟ business processes 

and create value beyond facilitating ordinary service and maintenance.  

During the PowerDrive case study we interviewed 20 people from four 

different companies: PowerDrive, and Alpha, Beta, and Gamma (the three 

customers mentioned above). We began by interviewing the PowerDrive 

representatives, in order to get a sense of the RMS and what they expected 

the system to do and to be able to offer. Together with PowerDrive, we then 

decided upon the next course of action, that is interviewing representatives 

from the three customer firms. We were provided with the name of a contact 

person at each firm, and proceeded to schedule on-site visits and interviews. 

These three firms we visited can be briefly described as follows. 
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Alpha is a large mining company with (at the time of the case study) a 

recent interest in machine monitoring. They use PowerDrive hydraulic drive 

systems in their production line, to drive machines that mine, process, 

transport and deliver iron ore products. We traveled to Alpha and 

interviewed five people: the service director, responsible for the entire 

service division; a project manager, responsible for all development projects 

above ground (which would include, for example, installing an RMS in 

pelletizing plant equipment, and the development of a new master control 

system); the hydraulics group leader, the person who had the most contact 

with the PowerDrive equipment; and two maintenance workers, who were 

also familiar with the equipment and maintenance procedures.  

Beta is a pulp-and-paper company with 20 years experience of preventive 

maintenance. They use PowerDrive hydraulic drive systems in their process 

line to drive machines that produce high-quality uncoated and coated fine 

paper and bleached market pulp. We visited the company in November 2003 

and interviewed six people: the Director of Preventive Maintenance, 

responsible for Beta‟s preventive maintenance; the Maintenance Director, 

responsible for all maintenance work, including scheduled routine 

inspections; the Automation Engineer, focused on process automation and 

surveillance; a hydraulics technician, with knowledge of PowerDrive‟s drive 

systems; and two preventive maintenance service technicians. Each 

interview lasted about 60 minutes, and we were also invited to tour the 

company grounds and see various parts of the plant to gain an 

understanding of the paper production process.  

Gamma is a supplier to the pulp-and-paper industry. They sell 

production lines, and use PowerDrive drive systems as components in their 

own systems. Gamma is also developing its own RMS, based on some of the 

same premises as the PowerDrive RMS. We visited Gamma in November 

2003 and met: the Service Director, responsible for all service offered to 

customer organizations; a remote diagnostics developer, currently working 

on Gamma‟s own RMS; the Director of New Installations, who oversaw new 

installations on customer sites; an Engineer, with both machine knowledge 

and an interest in machine monitoring; and the Sales Director, who had 

extensive customer knowledge. All interviews were performed on-site and 

lasted approximately 60 minutes.  

In the PowerDrive case study, all interviews focused on the use and 

development of technology, remote diagnostics, adoption of technology and 

technological frames. Four interviews were held at PowerDrive, with the 

after-market director, the director of services, the R&D director and the 

leading electronics engineer. We thus interviewed 20 people from four 

different companies, including the five interviews at Alpha, six at Beta and 

five at Gamma. The interviews lasted between 45 and 90 minutes, with an 

average of about 60 minutes. The interviewees ranged from technical staff to 
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service personnel and after-market executives to provide as broad a picture 

as possible. All of those interviewed had some prior experience of 

PowerDrive‟s RMS and were chosen in consultation with a contact person 

from each firm. All interviews were performed on-site, which gave us a 

chance to tour each company and obtain a sense of the work environment. 

The interviews were audio-recorded and then transcribed to facilitate the 

analysis. After the interviews had been completed, and all the data 

considered, we discussed the results of the research and possible 

development strategies with company representatives. 

An informal contact was made with PowerDrive in 2009, where I had the 

opportunity to speak to two of the original project group members: the R&D 

director and the leading engineer. The RMS still existed, but had not been 

further developed. It seemed that the company faced many of the same 

challenges as they did in 2003, and that some re-organization schemes had 

put the innovation process on hold. Interestingly, even though they had no 

great results to show from their RMS project, they still thought that it would 

prove highly useful eventually, and that given time (and a renewed effort) the 

system would redeem itself. 

Case 3: Alpha Corp. and RDC 

When visiting Alpha as a part of the PowerDrive case study, we quickly 

realized that this was an organization that we wanted to learn more about. 

During our interviews at Alpha, we had been told about a new joint venture: 

the formation of a remote monitoring center, called the Remote Diagnostics 

Centre (RDC), together with two of their long-term business partners, Re-

Tech and Equip. Upon hearing that RDC would be responsible for the remote 

monitoring of Alpha‟s equipment, we promptly asked to come back and 

perform more interviews, at both Alpha and RDC. The service director, who 

was very enthusiastic about this new collaborational venture, welcomed us 

back. In 2004 we thus returned to Alpha and were then privileged to follow 

them through their process with RDC, returning in 2006 for a larger study, 

and following up in 2008, 2009, and 2010.  

Alpha Corp. is an international high-tech minerals group that owns mines, 

processing plants and harbors in Sweden and Norway. The company has 

about 3500 employees. As a part of a larger reorganization strategy, Alpha 

Corp. has developed a strategic vision of improving service and maintenance 

work in order to increase production without investing in new machinery. 

The service and maintenance division comprises about half of Alpha Corp. 

Together with the production division, those two divisions host 90% of the 

company‟s employees. Alpha has increased spending on equipment 

monitoring and preventive maintenance and formed an outsourcing 

partnership with RDC, a remote service provider, which is contracted to 

perform advanced machine diagnostics with the use of remote diagnostics 
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technology. RDC was created as a joint venture between Alpha Corp. and two 

of its long term business partners: Re-Tech, the remote technology provider, 

and Equip, a supplier of industrial equipment. Alpha Corp., who initiated the 

venture in 2003, owns 20% of the company and was its first customer. RDC‟s 

business concept is to provide advanced condition monitoring of machinery 

and equipment all over the world. 

There were two main rounds of interviews. The first round was in 2003-

2004, during which we followed the initial discussions about forming the 

partnership between Alpha and RDC. The second phase of the study was 

conducted in 2006, during which we revisited the organizations, followed up 

on the development of the partnership and explored the companies‟ 

strategies for maintaining the partnership and establishing trustful relations 

and the impact of technology on the organizational transformation. Follow-

up interviews were conducted with the CEO of RDC by phone in 2008 and 

2010, and via email in 2009. In addition, in 2009, we also performed phone 

interviews with a Re-Tech representative and an Equip representative (both 

RDC board members).  

In all, 40 interviews with people from both Alpha Corp. and RDC were 

performed, and the industrial sites where the remote monitoring technology 

was in use were visited. The respondents ranged from technical staff and 

maintenance personnel to division managers and corporate executive 

officers from both organizations. The interviews had one structured part 

with a framework of questions concerning the partnership, the technology, 

and the organizational impact of the outsourcing solution and technology 

introduction. Moreover, there was an unstructured element with follow-up 

questions and questions that emerged from previous interviews, documents 

and meetings. All interviews were audio-recorded and then transcribed. We 

also examined documents and minutes from internal meetings. As Alpha 

operates in three different locations, so does RDC, and we visited all three 

places in order to gain a broad understanding of this case, and to see if there 

were different concerns in different locations.  

5.2 Research Sites 
Data were collected mainly through a mixture of techniques such as semi-

structured interviews and document reviews (Yin, 2003). All data were 

collected by me and another project member, and the two of also analyzed 

the acquired data. We traveled to the different industral locations and 

performed the interviews on-site, which also gave us a chance to tour the 

grounds and to see the different remote diagnostics systems in use. The 

research was initiated in 2002 and the latest interview was conducted in 

August 2010. Together we performed 66 interviews with 54 representatives 

from eight organizations (for a detailed list of all interviewees, see Appendix 

1). Although the interviews performed after 2008 were not included in the 
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data material used in the five papers, they have contributed to my 

understanding of the cases and are thus included in this account of my 

research work. The following table (Table 1) presents an overview of the 

interviews carried out in this research. 

 

 Organization   Number of  

 interviewees  

 No. of  

 interviewees  

 interviewed  

 two/three/ 

 four times 

 Total number 

 of  interviews  

 Time frame for case  

 study 

 MacGregor  

 Cranes 

 5  2/2/0  9  2002, 2003, 2004, 2008  

 PowerDrive  3   3  Initiated 2002, 

 interviews Aug. 2003,  

 Alpha  25  3/0/0  28 (five of them     

 initially within the  

 context of the  

 PowerDrive study) 

 Interviews Oct. 2003,  

 April 2004 Larger case  

 study 2006.  

 Beta  6   6  Nov. 2003 

 Gamma  5   5  Nov. 2003 

 RDC  8  2/0/1  13  2003, 2004, 2006, email  

 and phone follow- ups in  

 2008, 2009, 2010 

 Re-Tech  1   1  2009 

 Equip  1   1  2009 

 Total number   

 of  

 interviewees 

 54    

 Total number  

 of interviews 

    66  

Table 1: An overview of the interviews. 

The interviews each had one structured part with a framework of questions 

concerning the organizational relationships, the technology, and the 

expected outcome of the technology introduction and use (for the interview 

guides, see Appendix 2). My colleague and I collectively constructed the 

interview guides, discussing appropriate lines of questioning and order of 

questions. Moreover, there was an unstructured element with follow-up 

questions and questions that emerged from previous interviews, documents 

and meetings. All interviews were audio-recorded and then transcribed. 
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5.2.1 Semi-structured Interviews 

Interviews are one of the most prominent data collection techniques used 

within qualitative research (Myers & Newman, 2007; Walsham, 1995). They 

provide a means to gain access to people‟s thoughts and interpretations, and 

thus opportunities to gather rich data. Interviews may be: fully structured, 

following a pre-constructed guide; semi-structured, using a guide, but 

improvising as the interview unfolds; or unstructured, using no guide at all. 

Furthermore, they may be conducted between a researcher and an individual 

respondent or a group of respondents (Myers & Newman, 2007). We used 

semi-structured interviews throughout our case studies. For the most part 

we interviewed single subjects, but in some cases some respondents were 

interviewed together. This was not a deliberate choice on our part; at one 

time we were expecting one person to show up, but he arrived with two of his 

colleagues, therefore we interviewed all three of them simultaneously 

(Alpha). On another occasion we were interviewing one person at Gamma, 

who temporarily suspended the interview to receive a phone call. The caller 

turned out to be a person with knowledge about remote monitoring, so our 

respondent asked if he would join us, which he proceeded to do.  On a third 

occasion two people showed up together to be interviewed. We only had 

prior knowledge of one of them (having phoned in advance to ask if we could 

interview him), and he decided to bring his colleague as well (Alpha). In all 

cases we regarded this as positively, and welcomed the addition, since we 

saw it as an opportunity to gain extended access to different perspectives and 

insights into our cases. However, this is also illustrative of situations not 

turning out quite as planned: one of the potential pitfalls of any interview 

situation. Myers and Newman (2007, p. 4-5) list several additional potential 

problems and difficulties that might be encountered while performing a 

qualitative interview. These are (the concepts in italics are theirs, the 

explanations are mine):  

 

1. The artificiality of the interview: The researcher needs to recognize that 

the interview situation is artificially constructed and entails asking 

complete strangers questions under time pressure.  

2. Lack of trust: An interviewee might hold back information deemed to be 

sensitive, resulting in incomplete data.  

3. Lack of time: A time-pressured situation might lead to pressured 

answers, resulting in the quality of the data being compromised and 

incomplete. 

4. Level of entry: A researcher should be sensitive to organizational culture 

and dynamics. Entering at the wrong organizational level might make it 

difficult to interview persons from other levels.  

5. Elite bias: This refers to the risk of interviewing only people in high- 

status positions and neglecting the perspectives of others, and then 
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proceeding to make claims and generalizations concerning positions of 

all levels.  

6. Hawthorne effects: Researchers should be aware of their own influence 

on the interview process and that they are not neutral and separate from 

the processes they study.  

7. Constructing knowledge: Researchers must be aware that they prompt 

the interviewee to construct knowledge, in the sense that they might be 

asked to construct a logical structured account of issues they have 

previously not actively thought about.  

8. Ambiguity of language: There is no certain way of telling if an 

interviewee fully understands the meaning of a question or if the 

researcher correctly interprets the exact meaning of an answer.  

9. Interviews can go wrong: Things might happen during the course of an 

interview that leads to it being abandoned, for example inadvertently 

insulting an interviewee. A researcher has to be prepared for the 

unexpected.  

 

By being aware of these possible complications, the researcher can take 

precautions to avoid some of them, and also reflect upon her own role in the 

research process. In our case studies, we faced several of these pitfalls, for 

example the lack of trust. Although we had sent out an initial letter 

explaining who we were, why we were coming to conduct interviews, and 

what we hoped to gain from them, this information had not reached all of 

our interviewees in advance. Some people were thus fairly skeptical of us at 

first and questioned our role and the aim of the project. When this happened 

we took some extra time to explain the premises for the research. We also 

told everyone interviewed that although we asked to audio-record the 

interview, the recording was for our benefit only, that we were the only two 

people who would listen to the tapes, and that the tapes would be kept 

confidential and secure. Furthermore, although quotes are included in the 

papers, no names are mentioned, only references to work positions. Only one 

person out of the 53 respondents refused to be audio-recorded. In that case, 

we simply took hand-written notes as the interview proceeded.  

We did not experience any lack of time, nor an elite bias. In fact, we made 

a point of meeting people from diverse positions in order to obtain a broad 

perspective. Hence we met maintenance technicians, middle managers, 

project leaders, and CEOs. We were also careful about the entry level, 

making sure that we had support from the upper management. This was 

especially useful when interviewing middle managers at Alpha. Not only 

were they giving us access to their time, they were also giving us access to 

some of their workers‟ time (maintenance staff). As we told them that this 

was a case study initiated by the top service director of Alpha, they 

noticeably relaxed knowing this was sanctioned from the higher ranks. With 
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regards to the Hawthorne effect and constructing knowledge, we discovered 

that we were two women in a very male-dominant context. Of the 53 

respondents only three were female. We discussed amongst ourselves the 

implications of this for our work and agreed that it might in fact have worked 

to our benefit. One thing we noticed was that the interviewees were happy to 

explain things in detail, probably assuming we did not have much technical 

knowledge. This meant that they took care of us, showed us how things 

worked, and gladly printed out documents and reports to illustrate what they 

talked about. We are not sure they would have behaved quite as generously 

with a male researcher. We also noticed that when we disclosed some of our 

technical knowledge, for example talking about measuring vibrations on 

slowly rotating equipment, they started smiling, and opened up more 

towards us, creating at least an illusion of trust between us and them.  

5.2.2 Other Means of Data Collection 

In addition to the interviews we also used document reviews and attended in 

meetings as means to gather data. For example, we gained access to the 

original business plan of RDC, consultancy reports, notes from meetings, 

power point presentations, employee newsletters, and customer magazines. 

We were also provided with a temporary guest user account so that we could 

log in to MacGregor Cranes‟ web-based service reporting system once it had 

been developed, in order to see how it worked and how data were displayed. 

Furthermore, we were taken on several guided tours, climbing cranes, and 

venturing down into mines, all in order to gain an understanding of the 

environment and context, in which the technology was to be used and where 

the people worked on a daily basis. All of these data collection methods 

helped us build a knowledge base, from which we subsequently drew 

analytical inferences.  

5.3 The Research Papers 
The five papers that are the primary literature generated from the research, 

provide the basis of this summary, and are appended to the thesis, are listed 

below. For each of the papers I have listed my contribution. All papers have 

been published and/or presented in a peer-reviewed context. Two of them 

are journal papers, three are conference papers. All of them are to some 

extent the result of previous work, listed at the end of this chapter. This is 

also indicative of my own research process, which has been iterative, 

constantly aiming at developing both arguments and theoretical depth. The 

next chapter provides a summary of these research papers. The following 

discussion chapter provides a meta-analysis of the findings presented in the 

individual papers, and their basis, setting the context for addressing the 

question of how information technology is implicated in remote monitoring 

of industrial equipment.  
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 Papers included in this thesis  My contribution 

Paper 1 Jonsson, K., Westergren, U. H. & Holmström, J. (2008). 

Technologies for Value Creation: An Exploration of Remote 

Diagnostics Systems in the Manufacturing Industry, 

Information Systems Journal, 18(3), pp 227-245.  

Second author, equally 

responsible for data 

collection and analysis 

with the first author. 

Paper 2 Westergren, U. H. (2007) From Senses to Sensors -Strategies 

for Maintaining and Enhancing Competence in a Virtual 

Organization. In Proceedings of IFIP 8.2/9.5 Conference on 

Virtuality and Virtualization (Crowston K, Sieber S, Wynn E, 

eds.), Portland, OR, USA, 28-31 July 2007. pp. 281-293. 

Single author, 

responsible for data 

collection and 

analysis. 

Paper 3  Westergren U. H. (2007) Partnership Outsourcing Evolution - 

The Process of Creating and Maintaining a Network of Actors. 

In Proceedings of the Fifteenth European Conference on 

Information Systems (Österle H, Schelp J, Winter R, eds.), 

University of St. Gallen, St. Gallen, Switzerland. pp. 1179-1189. 

Single author, 

responsible for data 

collection and 

analysis. 

Paper 4 Westergren, U. H. and Holmström, J. (2008) Outsourcing as 

Open Innovation: Exploring Trust as a Precondition for the 

Open Innovation Model in the Process Industry, Paper 

presented at the Twenty Ninth International Conference on 

Information Systems (ICIS), Paris, France, Dec. 14-17. 

First author, 

responsible for data 

collection and mainly 

responsible for data 

analysis. 

Paper 5 Westergren, U. H. (2011) Opening up Innovation: The Impact 

of Contextual Factors on the Co-creation of IT-Enabled Value 

Adding Services Within the Manufacturing Industry, 

Information Systems and E-business Management Journal 

9(2) pp. 223-245 

Single author, 

responsible for data 

collection and 

analysis. 

Table 2: My contribution to each paper included in this thesis 

 

Related Research Papers: 

1. Jonsson, K., Westergren, U. H., Holmström, J. and Levén, P. (2003). 

Technology as an Actor in Value Chain Transitions - Developing After 

Market Processes With Embedded Systems, Presented at Workshop on 

Information Systems in Contexts, October 11-12, Örebro, Sweden.  

 

2. Jonsson, K., Westergren, U. H. and Holmström, J. (2004). Technologies 

for Value Creation: An Exploration of Embedded Systems Use in a 

Business Model Context, In Proceedings of IRIS27 (Information 

Research in Scandinavia), and presented as plenary paper, August 14-

17, Falkenberg, Sweden. 
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3. Westergren, U. H. and Jonsson, K. (2004). Developing Remote 

Monitoring Services: Important Points to Consider, In Proceedings of 

IRIS27 (Information Research in Scandinavia), August 14-17, 

Falkenberg, Sweden. 

 

4. Westergren, U. H. and Jonsson, K. (2004). Barriers to the Adoption of 

Remote Monitoring Systems in Service Processes, In Proceedings of the 

QUIS9 conference on Service Excellence in Management: 

Interdisciplinary Contributions, June 15-18, Karlstad, Sweden. 

 

5. Westergren, U. H. (2010) Open Innovation Success or Failure – The 

Impact of Contextual Factors, In Proceedings of the Hawaiian 

International Conference on Systems Science, Kauai, HI, Jan 8-11 

 

6. Westergren, U. H. (2010) Managing an Outsourcing Relationship: 

Important Stages in the Process. In J. Holmström, M. Wiberg, and A. 

Lund (Eds.) Industrial informatics design, use and innovation: 

Perspectives and services, Hershey: IGI Global 
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 Chapter 6 

Summary of Papers 

 
 

This chapter provides a summary of each of the five appended papers, 

outlines the aims and main contributions of each paper and briefly discusses 

how they contribute to the research and analysis as a whole.  

6.1 Summary of Paper 1: Technologies for Value Creation 
Jonsson, K., Westergren, U. H. and Holmström, J. (2008) Technologies for 

Value Creation: An Exploration of Remote Diagnostics Systems in the 

Manufacturing Industry, Information Systems Journal, 18(3), pp. 227-245. 

 

The first paper focuses on MacGregor Cranes and their attempt to develop 

and implement a remote monitoring system to be used within their after-

market service organization. The paper thus analyzes the use of an RMS as 

an added feature to an industrial product and discusses the opportunities 

and challenges for early adopters. It pays specific attention to the impact on 

business aspects such as the value-creation process (consisting of 

relationships, roles, and architecture) and the value proposal (consisting of a 

business offer and customer value). The study shows how RMSs allow 

manufacturers to become remote service providers while customers can 

either become co-creators of value or passive receivers of created value. It 

also shows how RMSs create possibilities for the manufacturing industries to 

design new kinds of business offers based on remote presence, how RMSs 

have the potential to change external maintenance work, and how the 
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inherent action of the system in both local and remote contexts facilitates 

boundary-crossing activities, such as jointly designing the value-reation 

process.  

This first paper makes two important contributions to the thesis. First, it 

depicts a manufacturer‟s process of adopting and incorporating new 

technology into its products, thereby providing insight into the intricate 

process of moving from goods production to service creation. Second, it 

focuses on issues related to value creation and thus gives an extensive 

account of the expectations and implications of remote monitoring systems. 

The paper presents two different scenarios, and perceived organizational 

problems that the RMS is supposed to solve. In so doing, it provides a deep 

understanding of the technology, and a sense of the contextual issues 

involved. 

6.2 Summary of Paper 2: From Senses to Sensors 
Westergren, U. H. (2007) From Senses to Sensors - Strategies for 

Maintaining and Enhancing Competence in a Virtual Organization. In 

Proceedings of IFIP 8.2/9.5 Conference on Virtuality and Virtualization 

(Crowston K, Sieber S, Wynn E, eds.), Portland, OR, USA, July 28-31. pp. 

281-293. 

 

The second paper focuses on the virtualization of the workplace through the 

use of remote monitoring technology. The use of this technology leads to the 

formation of new types of partnerships, where organizations let internal 

functions be handled by an external partner, the so-called outsourcing of 

services. Such an outsourcing partnership introduces the risk of knowledge-

drainage for the client organization, as specific internal competence 

decreases when the service provider takes over the technological knowledge 

and has a significant impact on the business processes in general. This paper 

addresses issues related to partnership outsourcing and explores strategies 

that are used to keep the competence within the client organization as it 

opens itself up to the partnership. The paper is based on the third case study, 

and thus investigates the relationship between the large minerals group, 

Alpha Corp. and its remote service provider, RDC. Alpha has three strategies 

for maintaining competence within the organization while engaging in the 

outsourcing relationship. The first is exploiting the full potential of its 

partnership with RDC, the second is heavy investment in information 

technology, and the third is structured and systematic maintenance. The 

paper also discusses and highlights the importance of trust in technology, as 

Alpha places high hopes on digitalizing knowledge, both through the use of 

sensors and remote monitoring technology (as opposed to the use of the 

sensors and manual inspection rounds), and through the creation of 

knowledge repositories in the form of a shared digital platform, which will 
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provide both Alpha and RDC with access to machine data. In addition, the 

paper considers trust between firms as it is considered one of the 

fundamental premises of an outsourcing alliance. Although previous 

research has suggested that close ties and high levels of trust among firms 

are conducive to increased knowledge sharing, I show that in certain 

instantiations of the Alpha case it was paradoxically the other way around. 

For several Alpha maintenance workers, the higher the level of trust, the 

lower the level of interest in what RDC was doing, as workers relaxed 

trusting that RDC would take care of probelms. This was not what the upper 

management had intended when deciding to invest in an RMS and to 

outsource the monitoring services to an external service provider. The 

findings of the study thus show that although trust is essential for creating a 

working partnership, the only way for Alpha to preserve competence was to 

maintain an inspired, engaged workforce and fully embrace the partnership 

in order to create a win-win situation.  

The focus and context in this paper shifted from the manufacturing 

industry to the mining industry, and from the industrial firm as service 

provider to the industrial firm as service receiver, helping to create a broader 

and deeper understanding of remote monitoring technology by exploring 

alternate uses, and related, but different, problems associated with RMS 

implementation. Furthermore it points to the problem of knowledge 

drainage, and the accompanying changes in work processes, associated with 

the move from senses to sensors, giving yet another dimension to consider 

when addressing the relationship between RMSs and organizational change. 

This highlights some of the intrinsic properties of the material, such as the 

greatly facilitated access to data and simplified flow of information across 

time and space. It also shows how exploitation of these elements may have 

profound consequences for the social, by reducing internal machine 

knowledge for example. In addition it reveals aspects of both the social 

responses, by workarounds, such as Alpha‟s three strategies, and limitations 

of these workaround, notably their inability to account for the unexpexted as 

shown in the discussion on trust.  Although not explicitly stated in the paper, 

this paper shows how the material and social indeed are indeed intrinsically 

entangled and need to be conceptualized together.   
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6.3 Summary of Paper 3: Partnership Outsourcing 
Evolution 
Westergren U. H. (2007) Partnership Outsourcing Evolution - The Process of 

Creating and Maintaining a Network of Actors. In Proceedings of the 

Fifteenth European Conference on Information Systems (Österle H, Schelp 

J, Winter R, eds.), University of St. Gallen, St. Gallen, Switzerland. pp. 1179-

1189. 

 

The third paper continues the examination of the relationship between Alpha 

Corp. and RDC and both builds on and extends previous outsourcing 

research by focusing on the process of managing an outsourcing partnership. 

In addition, it considers the role of information technology and the 

importance of establishing interorganizational trust in order to provide a 

deeper understanding of the partnership outsourcing phenomenon. The 

outsourcing partnership in focus in this paper is between Alpha Corp. and 

RDC, its remote service provider, created around the use of remote 

monitoring technology. The paper shows that Alpha Corp.‟s strategy for 

creating, maintaining and evolving the partnership with RDC had three 

different stages: black-boxing of technology, establishing inter-

organizational trust, and performance based contracting. This study provides 

support for the claim that a partnership outsourcing relationship needs to be 

managed as a strategic alliance and not as a simple contract between a firm 

and a subcontractor. Hence, an outsourcing partnership requires the active 

input and contribution of all involved parties. Given the multiple roles IT 

assumes in an outsourcing alliance, this paper also shows that understanding 

and managing the role of IT is just as crucial in maintaining a successful 

partnership. In addition, given the documented importance of IT in 

outsourcing partnerships, there is a need to include trust in technology as yet 

another dimension in establishing interorganizational trust. 

This paper thus extends the exploration of the organizational 

consequences of the strategic decision to adopt an RMS and subsequently 

outsource the monitoring services to an external partner. Whereas paper 2 

focused on the implications for knowledge, paper 3 turned to the process of 

managing the outsourcing partnership, providing more knowledge about not 

only sourcing networks, but also about the varying roles of IT, and a 

firsthand account of organizational and technological emergence.  
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6.4 Summary of Paper 4: Outsourcing as Open Innovation 
Westergren, U. H. and Holmström, J. (2008) Outsourcing as Open 

Innovation: Exploring Trust as a Precondition for the Open Innovation 

Model in the Process Industry, Paper presented at the Twenty Ninth 

International Conference on Information Systems (ICIS), Paris, France, 

Dec. 14-17. 

 

The fourth paper is also based on the case study performed at Alpha. 

However, it focuses on the creation of RDC as an open innovation project 

between Alpha, Re-Tech and Equip, and around the promises of remote 

monitoring technology. The open innovation model embraces the purposive 

flow of internal and external ideas as a basis for innovation and network 

formation. While the open innovation paradigm had been successfully 

applied in high-tech settings, there was a gap in the research on adopters of 

open innovation in other settings. In this paper we asked how and why open 

innovation projects develop over time. Our findings show that adoption of 

the open innovation model is grounded in developing organizational 

environments that are conducive to innovation, including expertise in 

creating a culture for knowledge sharing, building a trustful environment, 

and a resourceful use of interaction technologies.  

The focus of this paper is the innovation network created around and as a 

result of the use of an RMS. Through its ability to act in both local and 

remote contexts, an RMS lends itself to interorganizational collaboration. 

Whereas the open innovation model is based on the flow of ideas, an RMS is 

based on the flow of data. Both cases involve the internal and the external, 

the relationship between them, and (hence) the significance of trust. This 

paper delves deeper into the trust concept and shows not only how it has 

bearing upon the creation of a network, but also how we think about 

technology. In so doing, it contributes to the greater whole in furthering 

understanding of how IT is implicated in the remote monitoring of industrial 

equipment.  
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6.5 Summary of Paper 5: Opening Up Innovation 
Westergren, U. H. (2011) Opening up Innovation: The Impact of Contextual 

Factors on the Co-creation of IT-Enabled Value Adding Services Within the 

Manufacturing Industry, Information Systems and E-business Management 

Journal 9(2) pp. 223-245. 

 

The fifth paper is based on the PowerDrive case study and examines the 

company‟s unsuccessful attempt to co-create services with their customers 

based on attaching an RMS to their hydraulic drive systems. This paper 

examines the contextual factors that contributed to the open innovation 

project‟s failure. It adds to the open innovation literature by exploring such 

innovation practices in a non-high-tech setting and by highlighting the 

importance of contextual factors as determinants of success or failure within 

the open innovation paradigm. Furthermore, it shows that open innovation 

project success cannot be measured solely in terms of coherence with set 

targets of quality, time and costs, but must also include the creation of 

mutual value and the development of strong interorganizational 

relationships. In addition, the role and character of IT has to be considered 

and accounted for.  

Like the previous papers, this paper considers the examined relationships 

and technology from the perspective of a manufacturing company, as it 

struggles to move from goods production to service delivery. However, in 

contrast to the MacGregor Cranes case study, this case study also addresses 

the customer‟s perspective, which provides further insights. It shows that 

many of PowerDrive‟s concerns regarding their service and maintenance 

organization echoed the concerns at MacGregor Cranes. The company had a 

large service organization and saw the need for more efficient, cost-effective 

service, while they at the same are hoping to create close ties and long-term 

relationships with customers. They saw the RMS as a solution to many of 

their problems. However, as the study shows, this vision was not properly 

conveyed to the customers, who eventually became fairly skeptical of the 

system, and unfortunately, of PowerDrive and the company‟s motives. This 

paper adds to the discussion of networks, while highlighting many of the 

social issues around the technology, thereby providing more knowledge 

about value creation, conceptualizations of RMSs in the early stages of a 

development process, and the intricacies of managing network relations and 

innovation processes.  
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Chapter 7 

Reconciling the Material and the Social 

 
 

The studies this thesis is based upon focused on IT and organizational 

change, specifically concerning RMSs and interorganizational networks in 

the (Swedish) mining and manufacturing industries during the first decade 

of the 21st century. The industrial context was considered in early IS research 

through the studies of Enid Mumford (Eisenhardt, 1989; Mumford, 2003; 

Porra & Hirschheim, 2007) and various Scandinavian researchers (Bansler, 

1989; Mathiassen & Nielsen, 2008; Nurminen, 1988; Olerup, 1989), focusing 

(amongst other things) on workplace democracy and the use of IT (Bansler, 

1989; Ehn, 1988; Kyng & Mathiassen, 1982; Nygaard & Bergo, 1975). 

However, since then it has largely been neglected by IS scholars (Holmström 

et al., 2010). The concept of  remote diagnostics is a central concern in the 

field of telemedicine (Raghupathi & Tan, 2002) and has been attracting 

some interest from the field of service management (Agnihothri et al., 2002; 

Brax & Jonsson, 2009; Feldmann & Göhringer, 1999). However, with a few 

notable exceptions concerning the transport industry (Andersson & 

Lindgren, 2005; Lindgren et al., 2008), to date RMSs have not received 

much attention from the IS community (Jonsson, 2010). The network 

perspective, on the other hand, has gained substantial recent consideration, 

as it is one of the main metaphors for explaining the interconnectedness of 

contemporary societal and organizational life (Castells, 1997, 1998, 2000; 

Gulati, 1998, 2007; Gulati et al., 2000; Kallinikos, 2007), and can be seen as 

the underlying feature of such diverse research strands as outsourcing 
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(Castells, 2000; Kishore et al., 2003; J.-N. Lee, Huynh & Hirschheim, 2008; 

J.-N. Lee et al., 2003; J.-N. Lee & Kim, 1999), innovation (Chesbrough, 

2003, 2006), and value creation (Chesbrough & Rosenbloom, 2002; 

Normann & Ramirez, 1993; Ramirez, 1999; Yoo & Lyytinen, 2005). In my 

doctoral studies my colleagues and I have revisited industrial informatics, 

but with explorations of a new technology, a current perspective, and a fresh 

outlook on the field.  

7.1 On Being Specific About the Material 
The main research question addressed in all my doctoral studies was: how is 

information technology implicated in remote monitoring of industrial 

equipment? As reported in the five papers, and outlined in the previous 

chapter, we followed three industrial firms ( MacGregor Cranes, PowerDrive, 

and Alpha Corp.) as they designed and/or implemented RMSs into their 

organizations. Our focus throughout has been on the relationship between IT 

and organizational change: a core topic of the IS discipline (Kling, 1980; 

Kling & Allen, 1996; D Robey, 1981; Truex et al., 1999; Zuboff, 1988). A long-

standing debate has been on the topic of conceptualizing technology since 

how we conceive of technology influences how we design, use, study, and 

understand it (Markus & Robey, 1988). Adopting an emergent perspective 

(Markus & Robey, 1988), and focusing on the interplay between the material 

and the social (Leonardi & Barley, 2010; Orlikowski, 2007; Orlikowski & 

Scott, 2008), in this summary I have considered this relationship through 

the concept of agency (Markus & Robey, 1988; Rose et al., 2005). Agency can 

be interpreted as “what causes change to occur”, including not only ideas 

about a causal agent, but also beliefs about the nature and direction of causal 

action (Markus & Robey, 1988). However, previous research has shown that 

many who focus on IT and organizational change tend to favor the social, 

and neglect the material, leading to a lack of clarity regarding the character 

and role of IT, as well as both its relative and specific contribution (Leonardi 

& Barley, 2008, 2010). I would therefore like to take the discussion of agency 

one step further, and consider not only “the what”, but also “the how”, that 

is, not only explore what causes change (and what that change is), but also 

how it has happened by tracing the process of change and exploring how it is 

caused and manifested. However, in order to do that, ways must be found to 

reconcile the social and the material, and understand how they are woven 

together. 

Sociomateriality combines the technical and the social, pointing to their 

inherent intertwinement, that is, one cannot exist without the other 

(Leonardi & Barley, 2008, 2010; Orlikowski, 2007; Orlikowski & Scott, 

2008). This is an extension of the discourse on conceptualizing technology 

claiming that because of their constitutive entanglement, the material and 

the social must be conceptualized together, and can only be separated 
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analytically (Orlikowski, 2007; Orlikowski & Scott, 2008). However, in order 

to be specific about technology (Monteiro & Hanseth, 1996; Orlikowski & 

Iacono, 2001), and avoid it becoming part of the background framed as an 

essentially social process, there is a point in unraveling them empirically 

(Leonardi & Barley, 2010) so that the material may become visible and, I 

would like to add, thus analyzable. Indeed, the failure to employ sufficient 

precision in describing IT has led to sweeping declarations that pay no 

homage to the diversity of the material, and left broad accounts of social 

transformation (Kling, 1991). By disentangling the sociomaterial then, we 

may adopt the stance that although we may acknowledge that the social and 

the material are inextricably intertwined, they must be distinguished 

analytically in order to obtain specific insights about IT. 

7.1.1 RMSs and Interorganizational Networks 

Orlikowski and Scott‟s (2008) framework helps us understand how to think 

about what IT is in an organizational change process by placing it together 

with the social and acknowledging their simultaneous, intertwined co-

existence. However, application of the concept of disentanglement helps us 

understand what IT does in an organizational change process, furthering our 

understanding of both technology and organizations. In this manner, the five 

research papers in this thesis have not only explored what remote 

monitoring technology is, from a variety of perspectives, but also what it 

does, and how that is done. A composite finding of this research is that an 

RMS (given its ability to collect, transmit, store and analyze specific 

contextual information across time and space) provides opportunities for 

boundary-spanning activities manifested as the formation of inter-

organizational networks. These networks build on the potential for 

information creation and transfer, and are both formed around the design of 

RMSs, as in the case of the open innovation network created by PowerDrive 

and some of its customers, and around the use of RMSs as in the case of 

MacGregor Cranes, who sought new ways of co-creating value together with 

customers by the means of remote diagnostics services, and Alpha Corp. who 

engaged in a value network with two of its long-term suppliers in order to 

create RDC, and then turned to partnership outsourcing with RDC in order 

to improve their internal maintenance processes. This also validates earlier 

research that showing that as the flow of interorganizational knowledge 

increases, firms are more likely to seek cooperation and co-create business 

value (Gallivan, 2001; Swan et al., 1999; Swan & Scarbrough, 2005; Van de 

Ven, 2005). By engaging in an interorganizational network, firms gain access 

to new knowledge, resources, markets and technology (Hislop et al., 2000; 

Inkpen & Tsang, 2005). The RMS, with its inherent ability to serve both local 

and remote contexts, provides opportunities not only for the development of 

industrial firm/service provider relationships, as with Alpha and RDC, where 
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an external service provider performs the remote monitoring of the 

industrial firm‟s equipment. In addition, as shown in the cases of MacGregor 

Cranes and PowerDrive, it also lets the industrial firms become the service 

providers, by using their RMS to create new value adding services for their 

after-market segments, thus tying their customers more closely to them 

through long-term service relationships.  

One of the keys to network success is the relationship aspect (Gulati, 

2007; Gulati et al., 2000). Although power is often unevenly distributed 

between network participants, all nodes are expected to relinquish some 

power and influence for the greater good of the network (Powell, 1990). As a 

majority of firms engage in a network in order to gain access to the 

capabilities of others, building strong relationships where knowledge 

transfer can take place becomes a central concern (Gulati, 2007). This thesis 

shows that managing network relations is crucial for successful partnerships 

and that the way this is done is through establishing trust (papers 2, 3, 4, and 

5). As an RMS opens avenues for the outsourcing of monitoring services, the 

customer firm allows continuous outward data flows as machine data is sent 

to the service provider for analysis. In the case of Alpha and RDC, this flow 

of data forged a strong tie between the organizations in several ways. First, it 

served as an around-the-clock reminder of the relationship, constantly 

alerting the two partners to the fact that they have common business. 

Second, the captured data provide access to machine information, from 

which potentially sensitive inferences can be drawn (amongst other things) 

about current production processes, their constraints, limitations and 

efficiency.Hence, by adopting an RMS and engaging in an outsourcing 

partnership, Alpha made itself vulnerable to RDC by continuously exposing 

production secrets through the structured and intentional collection and 

transfer of data. Thus, such a relationship inevitably requires some sort of 

risk mitigation and awareness of the importance of trust. Third, the data are 

stored in a database, serving as a knowledge repository, that not only creates 

a shared space that can be accessed by both partners, but also has the 

potential to provide a mutual platform and starting point for discussion and 

diagnosis of the condition of monitored machines. These three points also 

hold true for the other two cases, except that MacGregor Cranes and 

PowerDrive were in the position of the service provider, rather than the 

customer. The RMSs‟ capabilities of collecting, transmitting, storing and 

analyzing data thus have bearing on the formation and development of the 

interorganizational relationship.  

7.1.2 Tracing the I in the IT 

The ability of IT to create new information also confers the ability to cause 

change. When people and organizations gain access to new information they 

may act in new ways based on what they have learned, and when people 
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change the way they act, the context they operate in is also affected 

(Leonardi & Barley, 2008). By providing information earlier that was not 

previously known or discernible, an RMS can create opportunities to 

enhance machine knowledge and enable process optimization and control 

(Byrne et al., 1995), thereby changing the nature of internal maintenance 

work. In combining machine data with contextual information, new 

knowledge can be created, and with the possibility of storing information in 

a digitalized maintenance system, a knowledge base can be created, that is 

independent of specific workers (Crespo Marquez & Gupta, 2006). As shown 

in all of the papers (1-5), this has had direct effects on both the essential 

skills of the industrial maintenance technicians and the after-market service 

technicians as they are required to be both computer literate and have 

sufficient analytical skills to interpret the collected data correctly, and on 

their work practices, as access to a constant flow of machine information 

allows new ways of planning maintenance and service. Monitoring machines 

by looking at a computer screen is a huge change from the old work practices 

of walking around in the plant, listening to machines (sometimes by using a 

regular screwdriver as an amplifier, that is, sticking it on the machine and 

listening through it) and using the human senses to detect any abnormalities 

(papers 2, 3, and 4). It also differs from sending a service technician into the 

field to perform on-site machine diagnostics on customer equipment (papers 

1 and 5). With RMSs, the technicians can monitor machines from the office, 

and make on-site visits only after making an informed decision. In addition, 

knowing in advance what problem they are setting out to solve, service 

technicians may bring with them correct spare parts from the start, saving 

both time and money. The information resources afforded by RMSs through 

their inherent ability to provide constant machine surveillance, advanced 

data analysis, and thus early error detection and warnings (Henderson & 

Rainey, 2008), facilitate planned maintenance and need-based repairs. From 

an organizational perspective this prompts firms to adopt a more structured, 

better planned and more efficient maintenance organization. By paying 

attention to the information part of information technology, we have thus 

learned about possibilities for organizational transformations, both in their 

early stages of conceptualization (papers 1 and 5), and enacted over time 

(papers 2, 3, and 4), thereby being specific about the material while 

recognizing its entanglement with the social.  

The information capabilities of an RMS not only influenced organizational 

work practices and skills, they were also at the core of the service offers 

envisioned by two of the three studied organizations. In an RMS, machine 

data can be translated into information used to create services that directly 

support the customer‟s business processes (Brax & Jonsson, 2009; 

Feldmann & Göhringer, 1999; Jonsson, 2010). By having access to data from 

their products after they had been sold, MacGregor Cranes and PowerDrive 
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(papers 1 and 5) could develop maintenance services based on the 

information they could extract from the data. They could also help the 

customers interpret data, and assist them in their own maintenance 

processes, by alerting them to perceived problems, and helping them to 

detect errors. Thus, by exploiting the information capabilities of RMSs, 

manufacturing firms can shift the focus from goods to service production, 

allowing customers to become co-creators of value, thereby potentially 

changing the relationship between the firms and their customers. Allowing a 

customer to become a co-creator of value is indicative of network logic, 

where value is produced through relations between firms and across firm 

boundaries (Ramirez, 1999). Such a shift in focus has been described in 

marketing literature as moving from a goods-dominant logic to a service-

dominant logic (Maglio & Spohrer, 2008; Vargo & Lusch, 2004; Vargo & 

Lusch, 2008), but has received little attention from the IS research 

community, despite the tight connection to and expected contribution of IT 

and information systems (Alter, 2010). This thesis has shown how two 

manufacturing firms have struggled with such a shift in focus and centered 

their change process on the use of RMSs. By tracing the “I” in the IT, through 

the eyes of these two firms, we have been able witnesses, first-hand, their 

transformation process, and examine in detail the mechanisms involved and 

the intended outcomes of that change.  

7.1.3 RMSs and Innovation 

Previous research posits technologies as both drivers and enablers of 

organizational transformation (Rouse & Baba, 2006). This thesis has shown 

that RMSs can be both products and enablers of innovation (as noted in 

papers 4 and 5). An RMS consists of hardware in the form of sensors, cables, 

communication lines, data storage devices and transmitters, handheld 

devices and laptops (Jemielniak, 1999). It also includes analytical software 

used to create information from the collected data. Furthermore, it requires 

highly skilled workers, capable of advanced data analysis, and brings the 

potential for service creation based on the analysis of collected data. As 

noted by Van de Ven (2005, p. 373): “Technological innovation is 

fundamentally a collective action process of building an infrastructure that 

reduces the time, costs, and risks for each participating member […] 

Developing and commercializing these new products and services require 

resources that are beyond the capabilities of any one firm”. The 

development and use of RMSs thus provide two arenas for forming 

innovation networks, one in the actual development of the system (RMS as a 

product), and the other while developing services based on remote 

monitoring (RMS as a service).  

The first kind of innovation network, where the RMS is the product of 

innovation, can be formed between the industrial firm, the hardware 
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provider, and the software developer, working together to design and 

develop a system. As networks are not devoid of hierarchy or power 

structures (Powell, 1990), the creation of an RMS is a process of negotiation, 

in which different stakeholders have varying degrees of influence. Individual 

industrial firms have specific requirements and will want the RMS to be 

tailored to meet the needs of their organization. Being the customer and the 

network orchestrator in such a case, they can make high demands on system 

design and functionality. However, from the perspective of the hardware 

provider, there may also be material constraints, for example the inability to 

transmit data from several hundred meters below ground level (as noted in 

the case of Alpha Corp.) or from rough sea environments on the other side of 

the world (as noted in the case of MacGregor Cranes). A third node in the 

network is the software developer, who must find ways to sift through large 

amounts of data and present the carried information in an understandable 

format. All nodes have bearing upon the finished product, the remote 

monitoring system. This thesis supports Swan et al.‟s (1999, p. 263) process 

perspective on innovation, seeing innovation as “a complex, time phased, 

politically-charged design and decision process often involving multiple 

social groups within organizations”, and extends it by moving beyond the 

single organization to exploring interorganizational networks. Applying a 

network view of innovation may thus foster awareness of how the material is 

designed shaped and negotiated through a process of interactions.  

Creating a new system gives customers, suppliers, and service providers a 

chance to participate in the development process, thereby creating closer ties 

and stronger relationships. An RMS is an enabler of service innovation in 

that it allows a manufacturing firm to become a service provider, through 

data logging and analysis, thereby staying in touch with its products after 

they have left the factory grounds (papers 1 and 5). This thesis has also 

shown that as it is able to serve both a local and a remote context, the use of 

RMSs provides opportunities for the outsourcing of monitoring services 

from an industrial firm to a service provider (as noted in papers 2, 3 and 4). 

Thus, a service innovation network may be created between the industrial 

firm and its customers or between the industrial firm and its remote 

monitoring service provider. In the case of Alpha Corp. the network also 

included two of its long-term suppliers as they joined together to create RDC. 

By applying an open innovation perspective, with its focus on purposive 

inflows and outflows of knowledge, we can explore the possibilities and 

limitations of innovation networks (Chesbrough & Rosenbloom, 2002). The 

collected data can be used to create services based on information that 

increase the customers‟ knowledge about their own processes (as noted in 

paper 1), thus an outward bound flow of data from a customer organization 

can lead to an inward bound flow of information. From a manufacturer‟s 

point of view, field data from machines can be transformed into prime, up-
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to-date product information which can provide insights into how machines 

actually perform and function at customer sites and subsequently be used by 

the manufacturer for product development purposes (Feldmann & 

Göhringer, 1999). For example, (as noted in paper 5), RMSs can be used to 

make predictions about machine life-expectancy based on statistical analysis 

of key variables. In such cases, an inward bound flow of data (towards the 

manufacturer) can lead to better products and positive effects for the 

customer in the long run.  

7.2 Paying Attention to Context 
In order to reconcile the material and the social we must understand their 

mutual entanglement and how it comes into being. To facilitate such an 

undertaking, I have applied an analytical disentanglement approach, 

drawing on Leonardi and Barley (2008, 2010). Following this approach, by 

tracing the information capabilities of the IT, and by being specific about the 

material, has permitted exploration of how RMSs have the potential to 

influence both organizational form and content. I have shown that in 

offering both local and remote presence, remote monitoring systems invite 

interorganizational collaboration and the formation of networks (as noted in 

papers 1-5). The two papers (4 and 5) that address open innovation showed 

how RMSs have the potential to change an industrial firm‟s mode of 

organization so that it moves from a closed to a more open paradigm (in 

terms of both sourcing and innovation). In addition, I have shown how an 

RMS has the potential to change an industrial organization from a 

manufacturer of goods to a service provider when attached to a firm‟s 

products (as noted in papers 1 and 5). That is, the technology influences the 

way the firm does business and provides new definitions of what the firm‟s 

business is. In short, materiality matters.  

However, in moving beyond the ontological separation and duality of the 

material and the social, we need to recognize that paying attention to the 

material does not mean that ignoring the social. Indeed, “these entities 

necessarily entail each other in practice” (Orlikowski & Scott, 2008) and 

must be considered together. The presented examination of RMSs within 

interorganizational networks and as a part of value-creation practices, have 

clearly displayed the intertwinement of the social with the material. For 

example, while showing how RMSs have the potential to tie organizations 

together through a steady flow of information, the studies have also shown 

that the very same information flow may lead to a loss of internal 

competence, and that the way to handle such a situation is through 

maintaining an inspired and engaged workforce (as noted in paper 3). They 

also showed that failure to pay sufficient attention to context, led to failure 

by PowerDrive to orchestrate the company‟s innovation network, so 
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although the technology was put in place, the social structures did not foster 

acceptance (paper 5).  

In paying attention to context, we also need to be aware of how materiality 

is portrayed. Orlikowski uses the metaphor of scaffolding to facilitate 

attempts to understand the material bases of knowledgeable action, and to 

discuss how the material and the social are intertwined in practice. As noted 

by Swan (2006, p. 468) in response to Orlikowski (2006): “[…] there is a 

normative tone to the scaffolding metaphor (most obvious in the concluding 

section), which depicts materiality as positive and supportive of practices 

that would otherwise not be possible”. I agree with this observation and that 

it is important not to presume that change will be positive, but to be open for 

other outcomes. For example, as shown in this thesis, although RMSs have 

the capability of collecting vast amounts of machine data very rapidly, which 

was previousloy not feasible (instead a local technician would walk around 

the plant and collect data using hand-held devices (Henderson & Rainey, 

2008)), it is not certain that this is viewed as a positive development, 

especially not by those who formerly performed this task, as the new ways of 

gathering information have led to the disappearance of this kind of job 

altogether. Another example is the MacGregor Case (paper 1), which 

highlights the the risk of creating untenable expectations by failing to see 

material constraints. Risks related to loss of privacy were also highlighted, 

arising from the ability of RMSs to provide not only information that is 

directly related to the condition of specific machines, but far more, 

potentially much more sensitive information (papers 1-5). For example 

representatives of both PowerDrive and MacGregor Cranes said that through 

their RMS they could detect incorrect use of their products, and possibly 

neglected maintenance on the part of the customer, which in turn could be 

used as “evidence” in warranty cases. A further risk to the manufacturer that 

is directly associated with the material features of an RMS is that producing 

data that can be transformed into information, also provides opportunities 

for other actors to analyze those data and take over. The second solution 

presented in the MacGregor case gave the customer direct access to the 

operational data. Such a scenario means that the customer can enlist the aid 

of other service organizations to analyze the data and use the information for 

their own benefit, that is the customer organization might install the system 

and then turn to a different (and possibly cheaper) service organization to 

perform maintenance. This particular instance could be partly handled in 

service contracts, but serves as an apt reminder that material features are 

emergent and enacted in practice. By paying attention to context, we can 

thus see that organizational form and content have the potential to influence 

the RMS; its design, use, and material affordances. 

Perhaps the most illustrative point made in this thesis about the 

importance of the social has to do with the concept of trust, which is inherent 
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to network relationships. It has been shown that networks are more likely to 

be formed between those who have already established a prior connection 

(Gulati, 1995, 1998). That is, firms are more inclined to work with others if 

they have already established a trusting relationship. Networks are usually 

formed as long-term relationships, not only to quell opportunism, but to give 

the parties involved a chance to build real and trusting relations (Gulati, 

2007; Powell, 1990). An RMS opens up an organization to others. By letting 

a service provider perform machine monitoring, the firm lets someone else 

in on core processes and gives them access to information about industrial 

secrets. This thesis has shown how such a move requires trust. Furthermore, 

it has shown that trust is established by forming relationships with people, 

for instance: by letting customers call technicians directly instead of going 

through the support desk; by letting service provider technicians have coffee 

with the industrial firm‟s maintenance workers and thus giving them time to 

develop a closer relationship; by letting machines run until they break to see 

if the predicted breakdown was on target; and by service technicians 

showing up and taking time to talk to maintenance people and show them 

laptop readings and graphs. In short, creating trust by being local although 

one has the chance to be remote.  

Using an RMS also requires trust in technology. Service technicians, be 

they internal or external to the organization, make maintenance 

recommendations based on the information they can extract from the RMS. 

Shutting a machine down in order to perform maintenance is a costly 

operation, which often leads to a production stand-still, and thus requires 

strong beliefs about its necessity (papers 2, 3, 4). In the case of MacGregor 

Cranes (paper 1), the RMS would be attached to a shipboard crane on a cargo 

ship, and thus inactive for long periods of time, but expected to be fully 

functional while the ship is in port. Thus, before developing a service 

organization around the use of RMSs, MacGregor Cranes would have to trust 

the material; that it would not fail in such conditions. The failure of an 

innovation network exemplified in the case of PowerDrive (paper 5) 

highlighted the symbolic value of RMSs. Two of three customers saw the 

RMS as having the potential to extract knowledge from their organizations 

and move it beyond their control. Being aware of the specific characteristics 

of the technology and paying attention to how it was perceived by the 

members of the network would have helped in creating trust. This thesis 

shows that trust in technology is established through trust in people, and 

that trust in people also establishes trust in the network. However, once such 

trust has been established, it is taken for granted, and no longer questioned. 

These findings, presented and discussed in the five appended papers, all 

contribute to the discourse on reconciling the material and the social. By 

acknowledging that they are inextricably and inherently intertwined, and 

that they have to be considered in the light of each other, we can further our 
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understanding of information technology and organizational trans-

formational processes. 

This chapter has shown that by adopting a sociomaterial perspective, the 

inseparability of the material and social in practice can be acknowledged, 

while distinguishing between them analytically to obtain specific insights. 

Applying this approach, the presented studies have shown how materiality 

matters, why context is crucial and that capturing their intertwinement 

through disentanglement can provide observations that lead to new 

knowledge. The next chapter summarizes those insights, and provides 

suggestions for further research. 
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Chapter 8 

Conclusions and Suggestions for 
Further Research 

 
 

8.1 Research Implications 
The main research question this thesis sought to answer was: how is 

information technology implicated in remote monitoring of industrial 

equipment? The three separate case studies provided multiple insights:  

 

 First, information technology cannot be studied without paying attention 

to social context. Thus we cannot talk about how information technology 

is implicated without considering where it is implicated. The material 

and the social are part of each other in an emergent sociomaterial fabric. 

 

 Second, in order to provide specific insights about information 

technology, it must be disentangled from its sociomaterial weave. 

Although we acknowledge that the social and the material are 

inextricably intertwined, they must thus be distinguished analytically in 

order to provide us with specific insights about materiality.  

 

 Third, the way to disentangle sociomateriality is by extending the 

concept of agency from a focus on “the what” to include “the how”, that 

is, to study change by not only by asking what the nature of that change 
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is and who or what is the causal agent, but by tracing how change is 

enacted, thus capturing both material and social agency as well as 

tracing their entanglement.  

 

A composite finding of this research is that an RMS, with its ability to collect, 

transmit, store, and analyze specific contextual information across time and 

space, provides opportunities for boundary spanning activities manifested as 

the formation of interorganizational networks. It has also been shown how 

the development and use of RMSs provides opportunities for the outsourcing 

of services, and how RMSs provide two arenas for forming innovation 

networks: one in the actual development of the system (RMS as a product), 

and the other whilst developing services based on remote monitoring (RMS 

as a service). When applying a network view on innovation, we may become 

aware of how materiality is designed, shaped and negotiated through a 

process of interactions.  

By paying attention to the information part of information technology, the 

possibilities for organizational transformation have been revealed, both in its 

early stages of conceptualization, and enacted over time. By tracing the 

information capabilities of the IT, and by being specific about the material, it 

has been possible to explore how RMSs have the potential to influence both 

organizational form and content. That is, the technology influences the way 

the firm does business and provides new definitions for what the firm‟s 

business is. In short, materiality matters. 

Through this examination of RMSs within interorganizational networks 

and as a part of value creation practices, it has also been shown how the 

social is a part of the material. By paying attention to context, it can thus be 

seen that organizational form and content have the potential to influence 

RMSs; their design, use, and material affordances. This research also places 

focus on the importance of trust and shows that trust in technology is 

established through trust in people. When trust in technology has been 

established, it is taken for granted, and no longer questioned, whereas trust 

in people has to be continuously updated and re-enacted through social 

action.  

In conclusion, the way that information technology is implicated in the 

remote monitoring of industrial equipment is through an entanglement of 

the material and the social. In recognizing their constitutive entwinement we 

may also study their disentanglement. 

8.2 Suggestions for Further Research 
The notion of sociomateriality is fairly new to IS research. There are few 

sources to draw from, and most of the papers that are written are conceptual. 

Further studies that provide more empirical evidence will surely extend and 

develop the concept. In doing so, I also strongly suggest that there is focus on 
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analytical disentanglement, in order not to fall into the trap of paying 

attention to the social at the expense of the material. In addition, this thesis 

has shown the usefulness of tracing the information part of information 

technology through processes of transformation, and I welcome more studies 

that focus on that.  

Remote monitoring systems are highly complex information systems that 

are being increasingly used within industrial firms. There is still much to be 

explored, such as the use of RMSs within other contexts; a deeper focus on 

the analytical software, including how it is designed, how information is 

displayed, how data is analyzed; risk management; knowledge issues… the 

list can be made long. I want to emphasize that this is an interesting 

technology that has hitherto received little attention from IS scholars, but 

that is bound to provide fresh insights and new knowledge. 

This thesis had an industrial setting; an environment that contains a lot of 

information technology, but which is largely ignored in our field. I call for 

more and deeper research into this context, as it offers rich opportunities for 

the IS field to develop its knowledge and broaden its relevance. By expanding 

the scope of research to include industries not formerly studied, IS 

researchers are bound to find new phenomena and IT-applications that may 

challenge existing constructs, theories, and knowledge. By analyzing cases at 

an industry level instead of on an individual, group or organizational level, 

both the technical and social boundaries of IT and IS theories can be 

discovered. In addition, there is potential for improving the practical 

relevance of IS theory, by grounding it in the language and concerns of 

specific industries, facilitating communication and knowledge transfer. The 

industrial context is a pot of gold, awaiting further discovery. 
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Appendix 1 

List of Interviewees 

 

 
In this appendix there are five separate tables listing all of the interviewees 

(identified by job title) questioned as part of this research. Table one lists the 

interviewees performed at MacGregor Cranes, tables two and three list all 

the interviewees at PowerDrive and its three customers, and finally tables 

four and five list the interviewees at Alpha Corp. and RDC.  

 

Table 1: MacGregor Cranes 

 MacGregor Cranes 

2002 Director of After Sales 

Director of Modernization 

Senior Designer 

2003 Service Director 

2004 Senior Designer 

Director Modernization 

2008 Director of Modernization 

Service Director 

MacGregor Group RMS Project Manager 
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Table 2: PowerDrive 

 Power Drive 

2003 After Market Director 

Director of Services 

R&D Director 

Leading Electronics 

Engineer 

2009 (Impromptu 
meeting) 

R&D Director 

Leading Electronics 

Engineer 

 

Table 3: PowerDrive’s Customers- Alpha, Beta and Gamma 

 Alpha  Beta  Gamma 

2003 Service Director Director of Preventive 

Maintenance 

Service Director 

Project Manager Maintenance Director Remote Diagnostics 
Developer 

Leader of the 

Hydraulics Group 

Automation Engineer Director of New 

Installations 

Maintenance 

Technician L21 

Hydraulics Technician Engineer 

Maintenance 

Technician L22 

Preventive Maintenance 

Technician 1 

Sales Director 

 Preventive Maintenance 

Technician 2 
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Table 4: Alpha Corp. 

 Alpha Location 1 (L1) Alpha Location 2 

(L2) 

Alpha Location 3 

(L3) 

2003 Service Director* 

(*At first a part of the 

PowerDrive case study) 

Maintenance*  

Technician L21 

 

Project Manager* Maintenance* 

Technician L22 

 

Leader of the Hydraulics 

Group* 

  

2004 Technology Division 

Manager 

Maintenance 

Technician L21 

 

 Maintenance Manager 

L21 

 

2006 Manager Maintenance 

Development 

Maintenance 

Technician L22 

Maintenance 

Technician L31 

Division Manager L11 Maintenance 

Technician L23 

Maintenance 

Technician L32 

Service Director Maintenance Manager 

L21 

Maintenance 

Technician L33 

Maintenance Technician L11  Division Manager L31 

Maintenance Technician L12  Production Manager 

L31 

Maintenance Technician L13  Maintenance Manager 

L31 

Division Manager L12   

Division Manager L13   
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Maintenance Technician L14   

Maintenance technician L15   

Maintenance Technician L16   

2009 Equip: RDC Board Member 

Re-Tech: RDC Board 

Member 

  

 

Table 5: RDC 

 RDC 

2003 Consultant responsible for drawing up the 

original RDC business plan 

2004 CEO 

2006 Service Technician 1 (L1) 

Service Technician 2 (L2) 

Service Technician 3 (L3) 

Development Engineer 

Condition Monitoring Group Manager 

CEO 

2008 CEO 

2009 CEO 

2010 CEO (new, former CMG Manager) 

Service Technician 3 (L3) 
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 Appendix 2 
Examples of Interview Guides 

 
 

The following questions were used to guide the interviews and were not 

presented to the interviewees. Certain questions were adjusted or removed 

depending on the interviewee‟s position and work responsibilities. 

Interview guide for case study 1 (MacGregor Cranes) 
 Your background? 

 Your position? 

 Remote diagnostics system project 

 Your involvement? 

 How was the project initiated? 

 Participants? 

 Issues discussed? 

 Next step in the project? 

 The remote diagnostics system 

 Current status? 

 What data is collected? 

 How often is data collected? 

 How is data stored? 

 How is data transferred? 

 Who receives the data in your organization? 

 For how long time is the data stored? 

 How do you present the results to the customers? 

 Development 

 Current needs of developments? 

 What has been easier/more difficult than expected? 

 Experiences  

 Have you been able to detect any errors? 

 Unexpected errors in the equipment? 

 Benefits/disadvantages? 

 Reactions from service technicians? 

 Reactions from customers? 

 Remote diagnostics service project (total onboard care) 

 Your view on the new service concept? 

 How was the project initiated? 

 Who runs the project? 

 What has been most difficult? 
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 What is new? Is it merely a new packaging of old work? 

 Why develop this new concept? 

 The role of IT for the project? 

 In which services are remote diagnostics used? 

 What do you gain/lose with the remote diagnostics system? 

 Reactions from customers/service technicians/sellers? 

 What does total onboard care mean for MacGregor? 

 Changed work practices? 

 Changed businesses? 

 New insights? 

 Customers 

 What responsibility do you have if a breakdown occurs? 

 Customer role in the new service concept? 

 What information do they get? 

 How do they get this information? 

 Who is the service customer? (Ship owner or captain) 

 Customer demands? 

 How convince customers on the value of the new services? 

 Is this a performance based contract? 

 Changes in customer organization/operation with these services? 

 Customer input for a successful service? 

 Customer views on bringing in an external actor and IT? 

 Their view on external data transfers? 
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Interview guide for case study 2 (PowerDrive and 
customers) 

Interview guide at PowerDrive: 

 Your background? 

 Your position? 

 Management 

 PowerDrive‟s business strategies? Current development? 

 IT development strategies? 

 Why remote diagnostics systems? 

 The most important benefit with the system? 

 Who runs the development of the system? 

 Describe the development project? 

 How does the system influence the daily work practices? 

 What new competencies are needed due to the system? 

 How does the organization gain/maintain these competencies? 

 How does the remote diagnostics system strategy fit into the overall 
business strategy? 

 Next step for the company? 

 New business opportunities with the technology? 

 Obstacles? 

 Sales organization 

 Describe the sales process? 

 How is the equipment offered? 

 Is the technology sold as a separate unit or as part of a larger 
solution? 

 Who has most contact with customers? 

 New business offers? 

 Who has knowledge of customers‟ businesses? 

 How is that knowledge maintained and shared in the organization? 

 How many customers have the remote diagnostics system? 

 Why did they install it? 

 How is it working? 

 Current relationships to these customers? 

 IT development 

 Development of software for control system? 

 Functionality of the control system? 

 Interface to operators/technicians? 

 Use of remote diagnostics system at the moment? 

 Integration of remote system and control system? 

 Maintenance 

 How is it organized? 

 What is working well/not so well? 
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 What do remote diagnostics mean for the maintenance 

organization? 

 How does it influence the work practice?  

 How well do you know the customers? 

 IT 

 In what ways do you get in contact with the remote diagnostics 
system? 

 Describe how the system should be used? 

 How has your work changed due to the system? 

 How can the system contribute to your work? To the organization? 

 Compare your role with the role of technology in the daily work. 

 Do you trust the technology? Why/why not? 

 What is the worst scenario with remote diagnostics use? 

 The best scenario? 

 Who is responsible for errors and breakdowns? 

 Can you describe the overall technological development in the 
organization? 

Interview guide for the customers 

 Your background? 

 Your role in the organization? 

 IT use 

 Describe the use of IT in the production and the products. 

 Your knowledge of remote diagnostics systems? 

 Where did you gain that knowledge? 

 Is remote diagnostics part of your IT strategy? 

 Your opinion of the systems functionality, strength, weaknesses, 
opportunities? 

 How can the system support the work? 

 Do know of other remote diagnostics suppliers than PowerDrive? 

 Who is most affected by the IT investments? 

 The remote diagnostics service 

 How is the system working? 

 How does it affect work? 

 Does the system create opportunities/challenges? 

 Does it solve any problems? 

 How central are these systems for the organization‟s operation? 

 Does it solve the expected problems? 

 What knowledge is required for using the system? 

 Why did you choose to invest in remote diagnostics? 

 Management 

 What are the dominant factors when investing in new technology? 

 How are these investments decisions made? 

 Why are you investing in IT? 

 Your view on digitalized equipment? 
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 Can you describe the optimal IT-use?  

 How close are you to that use? 

 What is needed to reach that optimal use? 

 Your opinion on a close co-operation with PowerDrive and other 
suppliers? 

 Opportunities/challenges with such co-operations? 

 Operation and management 

 How is PowerDrive‟s equipment used? 

 What do you do to avoid breakdowns? 

 Describe the current maintenance work. 

 Your opinion of PowerDrive? 

 What service contracts do you have? 

 How can the use/maintenance of PowerDrive‟s equipments be 
improved? 

 IT 

 In what ways do you get in contact with the remote diagnostics 
system? 

 Describe how the system should be used? 

 How has your work changed due to the system? 

 How can the system contribute to your work? To the organization? 

 Compare your role with the role of technology in the daily work. 

 Do you trust the technology? Why/why not? 

 What is the worst scenario with remote diagnostics use? 

 The best scenario? 

 Who is responsible for errors and breakdowns? 

 Can you describe the overall technological development in the 
organization? 
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Interview guides for case study 3 (Alpha Corp. and RDC) 

Interview guide at RDC 

 Your background? 

 Your role in the organization? 

 Your role in the customer‟s organization? 

 How do you experience the customer‟s view of  

 preventive maintenance? 

 RDC as a service provider? 

 Are the customers satisfied with RDC‟s work? 

 Your view on responsibility issues? 

 Are the customers interested in your work? 

 Do they have knowledge of the information you gain in your work? 

 What would you like to improve regarding 

 Technology? 

 Business offers? 

 Work routines? 

 Customer study 

 What do you know about the customers‟ view of RDC? 

 How have you gained that information? 

 What is missing in that view? 

 Is trust essential in the customer relationship? 

 How is it developed? 

 Is it dependent upon certain people? 

 Is it dependent upon technology? 

 How can it be maintained? 

 Outsourcing 

 Are you familiar with the term outsourcing? 

 A definition: Organization A allows organization B to perform 
certain processes. Thereby organization A can focus on its core 
activities. The reasons can be (a) to save money and increase the 
profit, (b) difficulties finding qualified workers, (c) difficulties to 
follow the rapid technological development.  

 Would you say that the customers outsource parts of their 
operations to RDC?   Why/why not? 

Interview guide at Alpha 

 Your background? 

 Your position at the company? 

 Remote diagnostics operations 

 How often do you get in touch with RDC? 

 What do you know about their work? 

 What do you know about their organization? 
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 What information have you received internally about RDC and their 

development? 

 How has the remote diagnostics service changed your work practice? 

 Has the maintenance work changed due to the service? 

 On a scale from 1 to 5, how pleased are you with the service? Why 
that value? 

 Expectations 

 Your expectations concerning RDC? 

 Why those? 

 What is required by your organization for a successful relationship? 

 Describe the optimal maintenance work.  

 Would you recommend the remote diagnostics service to someone 
else? 

 Value 

 What is the added value with the remote diagnostics service? 

 Can you give two concrete examples of something positive? 

 Are there other providers that could replace RDC? 

 Are you dissatisfied with anything? 

 Can you give two concrete examples of something that has not been 
working? 

 Do you feel a need of controlling RDC work? 

 Relationship 

 Your opinion of RDC treatment? 

 How is daily contact working, feedback etc? 

 Is it important with feedback from RDC? Why/why not? 

 Your opinion on the monthly reports? 

 How is the feedback from RDC managed? 

 Do you give RDC feedback? 

 How can the relationship be improved? 

 IT and trust 

 What do you know about condition-based maintenance? 

 Can you describe the technology used by RDC? 

 What do you know about the technology‟s opportunities and 
limitations? 

 Do you trust the technology? 

 Have you thought of the surveillance aspect? Your opinion? 

 


