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Sammanfattning 
 
Disruptiv innovation kräver omfattande förändring eftersom det utgör både möjligheter och hot 
mot etablerade företag.  Många företag misslyckas däremot med att integrera ny teknik, och 
branschledare förlorar sin ställning till mer ambidextra företag. Denna studie undersöker 
införandet av uppkoppling inom metrologisektorn, och hur det påverkar affärsmodellen för 
traditionella organisationer. Studien har genomförts genom en fallstudie av en B2B-leverantör av 
hårdvaru- och mjukvarulösningar inom metrologisektorn. Baserat på forskningen, inklusive 
intervjuer och litteraturstudie, är de viktigaste slutsatserna: 
 

• Uppkoppling av industrin driver stora affärsmöjligheter för Maxfils serviceorganisation 
• De identifierade affärsmöjligheterna av uppkoppling för industrin kräver stora 

förändringar av affärsmodellen; alla delar av affärsmodellen är föremål för förändring  
• Förändringshantering kan vara ett verktyg för att identifiera bristfälliga strategier när det 

gäller att integrera uppkopplingsteknologi, vilket underlättar affärsmodellsinnovation  
 
Studien bidrar till fältet för vetenskap och affärsmodellsinnovation genom att betona vikten av 
förändringshantering, vilket i sin tur minskar klyftan mellan forskningsområdena. Förslag till 
framtida forskning är att validera resultaten av studien genom att utvidga studiens omfattning 
och inkludera flera organisationer på väg att integrera uppkopplingsteknologi. 
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Abstract 
Disruptive innovation calls for disruptive change as it poses both opportunities as well as threats 
to established companies. However, many companies fail to integrate new technologies and 
industry leaders see their position being claimed by more ambidextrous companies. This thesis 
investigates the introduction of connectivity solutions in the metrology sector, and how it 
impacts the business model of traditional organisations. The research has been conducted 
through a single case study of a B2B provider of hardware and software solutions in the 
metrology sector. Based on the research including interviews and literature review, the most 
important conclusions drawn are: 

• Connectivity drives significant business opportunities for the service organisation of 
Maxfil 

• The identified business opportunities of connectivity demand significant change 
requirements of the business model; all parts of the business model are subjective to 
change 

• Change management can be a tool to highlight flawed strategies in adopting connectivity, 
thus facilitating business model innovation 

 

The study contributes to the field of science and business model innovation by emphasising the 
importance of change management, decreasing the gap between the research fields. Suggestions 
for future research is to validate the findings of the study by extending the scope of the thesis and 
include multiple organisations on their way of adopting connectivity. 
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requirements, Change Management 
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1 Introduction

1.1 Background

The economy has experienced three major industrial revolutions since the late

18th century, transforming the manufacturing processes from hand methods

into automated production lines with industrial robots. These revolution has

fueled the economy and been an integral part of times of big global growth by

injecting productivity improvements (Scalabre, 2016). Now industry actors and

researchers claim that we can witness the emerge of the fourth industrial revo-

lution, Industry 4.0 (Berret, 2018; Lasi et al., 2014; Scalabre, 2016; Sniderman

et al., 2016), which once again will change the manufacturing environment as

we know it and drive new economical growth.

”... INDUSTRIE 4.0 connects innovative embedded system produc-

tion technologies and smart production processes to pave the way to

a new industrial age which will radically transform industry and pro-

duction value chains and business models”

MacDougall (2014), pp. 6

The emerge of disruptive innovations, such as industrial internet of things, fuels

the new industrial revolution, industry 4.0, which creates a new environment for

the manufacturing industry where smart platforms and connectivity drives new

value propositions for both customers and suppliers, transforming the require-

ments on both value chains and business models (MacDougall, 2014). Further-

more, industry 4.0 shapes a new competitive landscape, where the traditional

manufacturing companies face new opponents embodied as start-ups (Berret,

2018).
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For the established industrial actors the new disruptive innovation presents both

the opportunity as well as the necessity to change. Rossmann et al. (2018)

estimates that smart factories will add $500 billion to $1.5 trillion in value added

to the global economy in 5 years, posing major financial opportunities to reap

for manufacturing companies. On the other hand, the disruptive innovation also

poses high risk for companies who either choose not to adopt, or fail to adopt

the new technology (Paap and Katz, 2004).

”In almost every industry studied, a set of leading firms faced with a

period of discontinuous change fails to maintain its industry’s market

leadership in the new technology era.”

Paap and Katz (2004), pp. 13

Disruptive innovation calls for disruptive change. Business models become obso-

lete and market barriers of entry are broken down as established actors’ leverage

decrease. As the technological trajectory shifts, the organisational structures of

established actors might even turn into inhibitors of change, implying the ex-

isting industry players have an inherent competitive disadvantage to their new

competition (Christensen, 2013). Therefore, it can be more complex to drive

disruptive change in an existing organisation compared to designing it from a

clean slate. Furthermore, earlier research has shown that companies often fail

to monetise on technological innovation as a result of one-sided focus among ex-

ecutives, the technology itself receives a disproportionate amount of focus, while

executives neglect the need of business model design and change management

(Teece, 2010).

1.2 Problem formulation

Connectivity is the ability to access machine data remotely, as well as machine

to machine communication, unlocking vast amount of information on machine

activity prior stuck in each machine. The connectivity solutions emerging in the

industry 4.0 environment will fundamentally change the customer value propo-

sition and how companies offer their products and services. The introduction

of this technology therefore affects established companies, as they will have to

adapt to the new environment.
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Technological innovation should be coupled with strategic business review and

development of an appropriate business model (Teece, 1986). Hence, in order to

succeed through a period of discontinuous change, companies must consider not

only the technology, but also the implications on the business model as well as

how to orchestrate the required change. In the context of the study, companies

must consider how the connectivity is driving new value and opportunities, and

how this translates into the business model design.

The problem associated with existing literature is that it treats the problem

of business model innovation from a perspective that is unable to capture the

dynamics associated with disruptive technological innovation. Firstly, the re-

search field of business model is static and considers the important parameters

to consider in order to build a successful business model, however, it does not

provide the tools to make the business model change possible. Secondly, the

research field of change management is dynamic and provides theory on how to

make a business model change possible, however, it does not answer what to

change or why the change is necessary.

Therefore, each research field: business model innovation, business model and

change management, can be used as tools to understand parts of a bigger picture.

However, the theories do not separately provide sufficient tools to orchestrate

and implement change required in a disruptive environment. It is not until

they are combined that they are capable of giving answers to larger and more

complex issues that are associated with innovation and change.

1.3 Purpose

The purpose of the study is to show how business model, business model inno-

vation and change management theory combined can facilitate the process of

transforming the business model of companies undergoing discontinued techno-

logical change.
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1.4 Research question

The overall question is defined as:

• How can change management theory facilitate business model innovation?

This broad question can be divided in to sub-components accordingly:

• RQ1: What are the business opportunities of connectivity?

• RQ2: What are the change requirements on the business model derived

from connectivity?

• RQ3: How can change management facilitate the process of change in

relation to the business model requirements derived from connectivity?

1.5 Delimitation

The studied organisation is a global division of the case company, Maxfil, acting

in the service & aftermarket of metrology software and hardware. However, the

study has mainly been focused on markets in developed countries.

The business model innovation and change objectives studied are delimited to

the context of introducing connectivity solutions to an industry where similar

prior solutions have been non-existing. Furthermore the studied implications of

the connectivity has been limited to the aftermarket and service business, and

will not cover the rest of the organisation, e.g. research and development, and

manufacturing.
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1.6 Contribution to science

The purpose of the study is to explore how connectivity is driving business model

innovation and how companies can use change management to enable successful

transformation of their business model. Past studies conducted in these areas

have either focused on business model innovation or change management, lack-

ing the perspective of combining the research fields together. There is also a lack

of research on how specific technological innovations affect companies and how

they need to manage the change process accordingly. This study will therefore

contribute to science by bridging the current gap between business model inno-

vation theory and change management theory. Furthermore, the study will also

contribute to the area of research on how to manage business model innovation

in relation to a specific technological innovation.

1.7 Disposition

The thesis is structured according to the structure below. Following each seg-

ment, a short explanation is given to summarise the contents:

1. Introduction - This chapter introduces the background of the study

derived from the current technological and industrial landscape. This follows a

problem formulation derived from knowledge gaps within the current research

fields of Business model, Business model innovation and Change management.

These sections is the foundation of the presented research question. Lastly, the

introduction covers the broader purpose and aim of the thesis, delimitation’s of

the study and the contribution to science.

2. Literature review - This chapter presents the findings of previous and rele-

vant research conducted within the field of Business model innovation, Business

model and Change management. The presented findings acts as a theoretical

foundation for the studied research question and the thesis in general.

3. The case company - Maxfil - This chapter presents the case company

which the case study is conducted on. It presents an overview of the company

and gives an introduction to the current structure and processes of the studied

service organisation.
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4. Method - This chapter presents the methodology of the study. It accounts

for methodological choices and provides details of processes associated with the

literature review, the case study and the associated interviews.

5. Results and analysis - This chapter presents a summary of the empirical

findings made from the interviews structured according to the stated research

questions. The empirical summary is analysed throughout the chapter using

the theories from the literature review.

6. Discussion - This chapter discusses the findings made from the results and

analysis chapter on a meta level.

7. Conclusion - This chapter presents the final conclusion to the stated

research questions, its contributions to science, managerial implications and

limitations. The chapter also concludes suggestions for further research.
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2 Literature Review

2.1 Business model

This section discusses existing key concepts of the business model literature. To

enable us to analyse and discuss the opportunities of connectivity in relation to

business model innovation, there is need of a conceptualisation of the business

model. This conceptualisation functions as the foundation of understanding

business model innovation, and how it can be used to identify requirements of

change in the case company Maxfil.

2.1.1 Conceptualising the business model

As pointed out by several researchers of business model, there is no general

accepted definition of the business model framework in either business nor eco-

nomics literature (Chesbrough, 2007; Foss and Saebi, 2017; Gassmann et al.,

2014; Teece, 2010). Instead authors researching business model and business

model innovation need to define their interpretation of the business model (Ches-

brough, 2006; Gassmann et al., 2014; Teece, 2010). Although not having reached

general acceptance as the true business model framework, most of recent defi-

nitions of business model are close to or in consent with the definition provided

by Teece (Foss and Saebi, 2017). Therefore Teece’s framework will function as

the foundation of the conceptualised business model in this study.

”A business model describes the design or architecture of the value

creation, delivery, and capture mechanisms employed”

Teece (2010) pp.191
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According to Teece (2010), there are five elements that need to be determined

when a company is defining its business model, 1) features to be embedded in

the product or service, 2) value proposition to the customer using the product or

service, 3) market segments to target, 4) confirm available revenue streams, 5)

design mechanisms to capture value (Teece, 2010). Figure 1 shows the elements

and design flow a company needs to consider when articulating its business

model.

Figure 1: Elements of Business Model Design, adapted from (Teece, 2010) p.173

However, the business model design framework lack the perspective of what

is required of a business to be able to deliver the customer value proposition.

Since this research partly aims to discuss the requirements and challenges for a

company to realise the value of connectivity, a more broad framework is needed.

Therefore, in addition to Teece (2010), the definition proposed by Johnson et al.

(2008) will also be adopted, to ensure all aspects of the business model is ad-

dressed in the discussion.
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Figure 2: Elements of Business Model, adapted from (Johnson et al., 2008) p.17

Johnson et al. (2008) suggest the business model should contain the following

four components:

Customer value proposition, describes the targeted market segments and what

problem the business aim to solve for customers and how this creates value.

Profit formula, describes how the company will capture value from the business

and outline the cost structure.

Key resources, describes the key resources the company need to deliver the value

to customers, e.g. people & competence, technology and channels.
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Key processes, describes what operational and managerial processes required

to deliver the value to customers, and ensure future competitiveness of the

customer value proposition, e.g. sales & marketing, budgeting, product devel-

opment and manufacturing.

These four components are the foundation to any business, customer value

proposition and profit formula define the value for the customer and the com-

pany, key resources and key processes describes how that value will be delivered

to both the company and the customer. (Johnson et al., 2008)

2.1.2 Value capturing

The conceptualised business model, consists of four parts: customer value propo-

sition, profit formula, key resources, and key processes. The price of the product

of service is an integral part of the profit formula, additionally it’s the foun-

dation on how to design the value capturing mechanism of an offered service.

Advanced pricing capabilities are identified as one of the key requirement when

offering software, especially as the marginal cost is decreasing and the value

proposition is increasing continuously (Baur et al., 2014; Bontis and Honsan,

2000; Harmon et al., 2009). This is highly applicable in the case of the studied

connectivity technology, which will have a two-fold effect, both reducing cost of

the service delivered as well as increasing perceived customer value. Therefore,

we choose to focus our discussion of the value capturing mechanism on pric-

ing capabilities and pricing strategies, hence, the following section describes how

pricing theory relates to the business model.

Teece (2010) argues that when designing a business model one must consider

the value capturing mechanism, where such mechanisms are built on pricing

capabilities (Johnson et al., 2008). Pricing strategies can be structured in many

different ways, where the most common one are: cost-based, competition-based

and value-based. Cost-based pricing bases the price on what the total cost is for

a product and then add a markup dependent on the company’s desired profit

margin. Value-based pricing bases the price on the value the product or service

generate for the customer. Competition-based pricing bases the price on the

competitors’ price of a similar product or service (Mohr et al., 2010).
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In recent years, research and literature has recognised value-based pricing as

the superior pricing strategy with highest likelihood of optimising profitabil-

ity. Hinterhuber (2008b) argues that companies are able to increase their value

capture potentials by adopting value based pricing models. At the same time

value-based pricing is the most demanding strategy to implement, as it requires

the company to understand the perceived value for the customer as well as de-

sign products, services and solutions according to customer needs (Hinterhuber,

2008a).

With the emerge and growth of internet and software as a service, Bontis and

Honsan (2000) argues that companies are to reinvent their pricing strategy be-

yond traditional value-based pricing, although continuously aligning the value

creation on both side of the transaction.

Cost-based pricing Competition-base pricing Value-based pricing

Definition

Cost-based pricing approaches

determine prices primarily with

data from cost accounting

Competition-base pricing approaches

uses anticipated or observed price

levels of competitors as primary

source for setting prices

Customer value-based pricing

approaches use the value a product

or service delivers to a predefined

segment of customers as the main

factor for setting prices

Examples
Cost-plus pricing, mark-up pricing,

target-return pricing

Parallel pricing, umbrella pricing,

penetration/skim pricing

Perceived value pricing,

Performance pricing

Main strength Data readily available Data readily available
Does take customer perspective

into account

Main weaknesses
Does not take competition nor

customer into account
Does not take customers into account Data is difficult to obtain and interpret

Overall Evaluation Overall weakest approach
Sub-optimal approach for setting prices;

appropriate for commodities

Overall best approach,

direct link to customer needs

Table 1: Alternative Approaches to Pricing (Hinterhuber, 2008a)

A company’s pricing capability can be evaluated on two dimensions, price ori-

entation and price realisation (Hinterhuber and Liozu, 2012). Each dimension

can be divided in three levels, price orientation: cost-based, competition-based,

customer value-based, and price realisation: weak, medium, strong. These two

dimensions create a grid with nine zones of pricing capability, where most com-

panies can be categorised in five of them.
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Figure 3: The Pricing Capability Grid (Hinterhuber and Liozu, 2012)

Pricing power zone, companies who has a high pricing power characterised by:

culture dedicated to pricing, sophisticated tools to quantify customers willing-

ness to pay and price elasticises, and robust pricing processes. These companies

also has personnel responsible for pricing, such as Chief Pricing Officer. (Hin-

terhuber and Liozu, 2012)

White flag zone, these companies do not pay attention to pricing, and the price

of their products or services do not reflect the customers’ value or willingness to

pay. There are no clear processes on how managers should price and discounting

is widespread which affects the companies’ profitability. (Hinterhuber and Liozu,

2012)

Value surrender zone, the list prices of products or services from companies in

the value surrender zone generally reflect the value for customers. However,

there are little guidelines on discounting and sales staff are encourage to nego-

tiate heavily to win the deals which decreases the companies ability to realise

value. (Hinterhuber and Liozu, 2012)
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Price capture zone, pricing processes are well established among companies in

the price capture zone, however the companies lack tools and methods to deter-

mine the value for customers. Hence, there are little variation of price through-

out the company but the price seldom reflects customers’ perceived value or

willingness to pay. (Hinterhuber and Liozu, 2012)

Zone of good intentions, these companies use fairly sophisticated methods to

determine the price of products and services, they also have adopted sales pro-

cesses that enable the companies to increase the value realisation. However, for

various reasons these companies has not fully matured in their pricing strategy

and still have ares of improvements. (Hinterhuber and Liozu, 2012)

2.2 Business model innovation

We define business model innovation as the mere concept of changing one or

more of the components of the business model. As the components to a large

extent are interdependent, changing one also requires the company to change

the others. Thus, as connectivity will change the value proposition Maxfil of-

fers to its customer, it also needs to review the other aspects of the business

model.

To further enable a nuanced discussion of the relationship between business

model innovation and change management, we will in this section cover exist-

ing business model innovation theory. The theory will mainly cover the aspects

of, what’s driving business model innovation, which are the identified hurdles of

business model innovation, and which are the enablers of business model inno-

vation. We see these as the aspects that share most with existing change man-

agement theory and therefore functions as the initial steps between the research

areas which we aim to further bridge together.
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Business model innovation is driven by opportunities or necessities, either a

company change its business model as it sees an opportunity, or the business

model change is forced upon the company as a necessity to survive. In their

research, Johnson et al. (2008), identify five strategic situations that often re-

quire business model innovation. 1) The opportunity to address a large group

of potential customer through disruptive innovation, that today are excluded

from the market due to e.g. pricing or complexity of products or services. 2)

The opportunity to capitalise on new technology through offering it in a new

business model. 3) The opportunity to solve a business issue for customers that

are currently not addressed by actors. 4) The need to fend off low-end disput-

ers. 5) The need to adapt to a shifting basis of competition. (Johnson et al.,

2008)

However, Teece (1986) argues in opposition of the second circumstance pointed

out by Johnson et al. (2008), that all technological innovation should be coupled

with strategic business review and the development of an appropriate business

model. Therefore, technology and product innovation does not only pose an

opportunity to innovate the business model, but rather creates the necessity to

innovate the business model. According to Teece (2010) executives often assume

technological innovation in it self will lead to commercial success, neglecting the

need of business model design, and as a result companies often fail to monetise

on technological innovation. (Teece, 1986, 2010)

In addition to Teece (1986, 2010), Chesbrough (2007) argues that executives

not only neglect the need for business model innovation, they are also reluctant

to change and drive business model innovation. The responsibility for business

model innovation has no clear place in the organisation as it affects all aspects

of the business, hence it is often the people with the financial responsibility that

also assume the responsibility of business model innovation. In an organisation

where the the general manager of each business unit is responsible for its finan-

cial performance, the responsibility for business model innovation also becomes

decentralised at a business unit level, creating organisational hurdles for change.

(Chesbrough, 2007)
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Firstly, business model innovation requires investing time and resources in, ex-

perimenting and analysing different business models, and building new internal

capabilities and operational processes, which often negatively impacts the prof-

itability in the short-term (Chesbrough, 2007). As companies tend to allocate

their resources where the return on investment is highest, the current business

model will get a disproportionate part of the resources, hindering the emerge

and development of new business models (Chesbrough, 2010). Furthermore,

the general managers are continuously evaluated on the financial performance

of their business units, making them reluctant to invest in long-term strategical

projects which have a short-term negative impact on the financial performance

(Chesbrough, 2007).

Secondly, the new business model might offer a completely different customer

value proposition, requiring defining a new profit formula, acquire new resources,

and establish new processes. For a general manager who built their career in

the current business model, the change pose significant risk. Moving from the

known, a business model that the general manager is well familiar with and

know how to leverage, to something unknown, means high uncertainty and the

more radical the change is, the more data will need to be provided to justify

the change. (Chesbrough, 2007)

Thirdly, the more radical the business model innovation is, the more change in

capabilities and operational processes is required. As a result the business model

change in many cases meets internal resistance where it need to fight entrenched

habits and existing processes to establish a new dominant logic. (Johnson et al.,

2008)
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To mitigate the risk of companies failing in their business model innovation, or

even neglecting the need for it, Chesbrough (2007) suggests strategic initiatives

that organisations should adopt. The organisation need to clearly assign the re-

sponsibility of business model innovation to either a senior manager or a group

of senior managers. They should have the resources and authority to design and

launch business model experiments, which in extent requires the whole organ-

isation to accept and cooperate on these projects. They should also have the

mandate to determine when a business model experiment should be terminated,

as well as when wider adoption of a business model is suitable. To avoid the

risk of the old business model receiving a disproportionate amount of resources,

there should be funds earmarked for the sole purpose of business model innova-

tion. When a business model proves real potentials it should be deployed along

side the old business model, whereas the customer will ultimately be the judge

on what business model is most suitable. (Chesbrough, 2007)

2.3 Change management

This section discusses existing key aspects of the change management literature

in relation to the study. As the overall research question is set to investigate

change management as a potential tool for business model innovation, the re-

viewed material acts both as a theoretical foundation for problems associated with

change, as well as identifying tools to be used to facilitate change. As business

model innovation is the mere concept of changing one or more aspects of the

business model, we see that the identified problems and tools in change manage-

ment can be used to highlight problems and tools in business model innovation

as well. The theoretical foundation will function as the basis for discussing how

change management and business model innovation relates and complement each

other.

Theory and literature on change management describes the ability of organisa-

tions to modify their strategies, processes and structures and their effectiveness

in doing so. There are several definitions of change management, however, the

study will adopt the definition given by Moran and Brightman (2000) as it suits

the context of connectivity and business model innovation:
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”Change management is the process of continually renewing the or-

ganization’s direction, structure, and capabilities to serve the ever-

changing needs of the marketplace, customers and employees.”

Moran and Brightman (2000) pp.73

Lewin (1947) has been a major influence for over 40 years within the field of

change management with his contribution of the three-step procedure (Burnes,

2004). Lewin (1947) argues that to be able to understand change, one must

understand the forces acting upon it, and the foundation of quasi-stationary

equilibrium. The quasi-stationary equilibrium, can be visualised as a force field

in which no change takes place, due a balance between driving and restraining

forces of change.

Figure 4: Illustration of the quasi-stationary equilibrium adapted from (Lewin,

1947), p.39-44
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The opposite forces of change discussed by Lewin (1947) are also to be found

in more recent research by Adams et al. (2006); Dodgson et al. (2013); Trott

(2005) explaining issues faced in innovation- and change management. From a

firm’s perspective, there is a dilemma related to the essence of innovation- and

change management. The dilemma is a result of the tension between stability

and creativity. Stability is needed for a company to be able to compete on the

shorter term, and this is carried out by static routines. At the same time, there

is a need for change through development of future products and ideas to be

able to compete on the long term (Trott, 2005). This claim is further supported

by research that states that quantification, evaluation and bench-marking of

innovation capabilities is proven to be a complex issue for many organisations

(Adams et al., 2006). The same researchers shows an indication of previous

literature that the measurement of innovation management is often overlooked

by companies’ management.

In the case of measurement of change, it is often conducted in a poor fashion

with too much emphasis on output, such as financial measures. The overall effect

of this results in a loss of innovation performance (Adams et al., 2006).

”The risks, costs, and timescales of innovation often conflict with the

financial objectives, operational routines, and managerial incentives

found in most organisations”

Dodgson et al. (2013) pp.2

Based on the proposed theory of quasi-stationary equilibrium, Lewin (1947)

argues that in order to achieve change either the pushing force must be increased

or the restraining force decreased, with the latter being the favourable decision.

This led him on to the three-step procedure which is a model describing how to

achieve change. The model explains how sustained change can be achieved in

three steps:

1. Unfreeze - The process of enabling a disruption between the pushing and

restraining forces, unlocking existing behaviours and mindsets.

2. Change - Adjusting behaviours, processes and structures to move the equi-

librium.
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3. Freeze - The process of maintaining the new level of equilibrium, i.e making

sure that the change is maintained over time.

Figure 5: Illustration of the three-step procedure adapted from (Lewin, 1947),

p.39-44

Lewin still serves a foundation for discussion in modern change management

research. Burnes (2004) has researched criticism opposing Lewin’s three-step

procedure, which centres around the reality which organisation operate within.

The critique consists of claims that the three-step procedure excludes aspects

such as organisational politics and the fact that some organisations operate

in turbulent markets where a change equilibrium is impossible. A concrete

example of this critique come from Styhre (2002), who argues that the external

environment that the organisation is exposed to at time of ”refreezing” might

not be the same as at the time of ”unfreezing”. This implies that the Lewin’s

change model is based idea of static environmental context, which is not true

in all organisational contexts.

The sources of critique can be met with oppositions in the research field. A study

by Ford and Greer (2006) has observed that processes that share similarity

to those of Lewin’s three-step procedure is significantly linked to higher rates

of success in change implementation projects, as well as showing a significant

relationship between the abundance of such processes and higher rates of failure

in change implementation projects. This is further validated in recent research

by Hussain et al. (2018) who has observed the role of leadership, knowledge

sharing and employee involvement and how these are important parameters to

consider in change processes associated with Lewin’s three-step model.
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Another large influence of the change management field is Kotter et al. (1995),

who introduced the eight-step model for organisational transformation. The

model has been derived from Kotter’s observations of the eight most common

sources of failures during change initiatives, and proposes eight procedures in

order to mitigate risks and increase success rates. Cummings et al. (2016)

means that Kotter’s model has contributed with innovation to the field of change

management, while staying true the Lewinian fundamentals.

1. Establish a sense of urgency - Examining market and competitive

realities. Identifying and discussing crises, potential crises, or major op-

portunities.

2. Forming a powerful guiding coalition - Forming the guiding coalition,

the group leading the change, it should consist of individuals with enough

power to lead the change effort.

3. Creating a vision - Creating a vision to help direct the change effort.

Developing strategies for achieving that vision.

4. Communicating the vision - Using every vehicle possible to commu-

nicate the new vision and strategies. Teaching new behaviours by the

example of the guiding coalition.

5. Empowering others to act on the Vision - Getting rid of obstacles

to change. Changing systems or structures that seriously undermine the

vision. Encouraging risk taking and nontraditional ideas, activities and

actions.

6. Planning for and creating short-term wins - Planning for visible

performance improvements. Creating those improvements. Recognising

and rewarding employees involved in the improvements.

7. Consolidating improvements and producing still more change -

Using increased credibility to change systems, structures, and policies that

don’t fit the vision. Hiring, promoting, and developing employees who

can implement the vision. Reinvigorating the process with new projects,

themes, and change agents
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8. Institutionalising new approaches - Articulating the connections be-

tween the new behaviours and corporate success. Developing the means

to ensure leadership development and succession.

Critique of the model is given by Appelbaum et al. (2012) who means that Kot-

ter’s work lack scientific validation, mainly as it was introduced without any

outside reference and lacks a rigorous fundamentals. However, the same author

concludes that Kotter’s eight-step is relevant in an attempt to validate it us-

ing existing empirical and use-cases. Further validation of Kotter’s model and

claims can be found in research of Gill (2002), who has studied the importance

of effective leadership in change management, and make these claims partly by

analysing the work of Kotter.

Figure 6: Illustration of how Lewin’s three-step model relates to Kotter’s eight-

step model
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Figure 6 is derived from the section of change management and it illustrates the

how Lewin’s three-step model relates to Kotter’s eight-step model. The illus-

tration also highlights the claim that Kotter’s model is based on Lewinian fun-

damentals as stated by Cummings et al. (2016). As figure 6 shows, both models

share a common linear structure and themes, where Kotter’s eight steps can be

place in more practical and detailed subdivisions of Lewin’s three steps.

Lewin’s work was introduced many years ago and is still relevant in the context

of business model innovation, and is seen as a relevant and validated approach

in the modern world (Burnes, 2004). Sources of enabling and disabling factors

of business model innovation can be found by visualising the force field, and

strategies to make the change from one business model to another can be con-

structed using the three-step procedure. However, its abstract nature and lack of

leadership directives makes it less useful compared to Kotter’s eight-step model

in the context of the case study, as Kotter puts a high degree of emphasis on

leadership and the early phases of the change process which has been identified

as crucial success factors to consider. This is something that further supports

the choice of Kotter’s eight-step model for the analysis of the study as the case

company is in an early stage of the adoption of the new technology.
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Lastly, Aiken and Keller (2009) argues that even though the adoption of models

such as Kotter’s, more recent figures of fail rates of change projects remain

high, even though the field of change management has evolved and become

more integrated in to organisational processes. This critique can be put in

contrast with statements given by Cameron and Green (2015) in an attempt to

evaluate existing change management models, all existing change management

models and theories are generalisations, and that no model or theory will be able

provide a single source of truth for change management objectives. Al-Haddad

and Kotnour (2015) extends this view through an extensive review of existing

change management literature and models, where it is concluded that there are

no ”silver bullets” available. Each change management model must be put in

to the context of the change objective and the organisation it is thought to be

applied on. Todnem By (2005) argues that there is a consensus in literature and

past studies that the rate of change is increasing, and that businesses need to

acquire and adapt change management skills in order to stay competitive. The

fast rate of change tends to result in organisational management characterised

by reactive and ad-hoc behaviour. The same author argues that the reason why

many change management objective tend to fail could be the result of lacking

research in the area, and that there is a lack of valid frameworks to apply in

change management projects. Hence, the empirical evidence available indicates

that no matter what change management model is adopted, it must be adjusted

to its context, which we intend to do in accordance to the context of the case

study.

2.4 Theoretical summary

This section aim to describe how the gathered information of the literature review

will be used in the study.
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Firstly, the section of business model functions as a theoretical toolbox and com-

mon ground entering the research field of this study. The theory of the business

model framework and value capturing mechanism contribute to an understand-

ing of how business model innovation can be performed through the change of

parameters of the business model framework adapted from Johnson et al. (2008)

- customer value proposition, key resources, key processes and profit formula.

This literature also serves as a conceptual framework upon which the empirical

findings is analysed to understand how connectivity relates to and affects Max-

fil’s business model, i.e. how change and business model innovation is driven

by connectivity. The theory of the section also highlights the importance of the

value capturing mechanism of the business model in relation to connectivity,

where the pricing theory will be used as foundation for investigating the current

structures and requirements of change.

Secondly, the section of business model innovation will be used as a comple-

mentary theory to change management and business model, highlighting the

relationship and significance between the research fields. The theories of the

section suggests that the driver of business model innovation often is related to

new technology, however, it is also noted that such business model innovation

often emphasises the technology to an over-extent in relation to the full business

model problem faced (Teece, 2010). This finding is the bridge to the research

fields of business model and change management, addressing the importance of

considering the full implications of the business model in the required change

process.

Thirdly, the section of change management will be used to contribute to why

business model innovation is a matter that companies have to consider in order

to stay competitive in a changing environment. As Kotter et al. (1995) eight-

step model has been chosen as a suitable model for the analysis; the model will

be applied in such way that the model will validate whether the case company

Maxfil has addressed the pitfalls of change management or not. This also aims

to relate and investigate the statement of Teece (2010) that organisations em-

phasises the technology to an over-extent in relation to the full business model

problem faced.
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3 The case company - Maxfil

Maxfil is a pseudonym used throughout the thesis as the case company has re-

quested to be anonymous.

The case company, Maxfil, is a global company providing an extensive range of

hardware products and software solutions, to manufacturing industries such as

the automotive and aerospace. Maxfil has several corporate divisions, within

e.g. agriculture, geospatial, and position intelligence. The division investigated

for this study provides metrology solutions with capabilities to capture and

analyse real-life measurement data. These measurement solutions make quality

assurance and process management in the manufacturing industry possible. The

metrology division has over 7000 employees globally, with over 1.3 billion euros

in sales. The main markets of Maxfil are North America, Western Europe and

China, comprising approximately 80% of the total sales.

The studied organisation of the metrology division is global, with few centralised

manufacturing- and research and development units. However, numerous decen-

tralised business units operate in each of its local markets. Each business unit

is responsible for its own financial performance and evaluated on a quarterly

basis. The purpose of the unit is to manage: the service operation, the sales of

service contracts, the sales of aftermarket services e.g. new software and train-

ing, sales of new machines and business development overall, for its dedicated

market.

The metrology division will launch an asset management solution, as a part of a

broader project of entering the smart factory domain, during the spring of 2019.

The new software will introduce connectivity of the installed machines allowing

Maxfil to access customer machine data remotely, enabling new offerings and

services.
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3.1 Overview of Maxfil’s current structure & processes

The following section describes the current service offering of Maxfil. The offer-

ing up until now has been analogue with little to no digitised elements throughout

the value chain. The section will portrait the current process of delivering the

service offering.

Service and maintenance can be offered with different level of complexity, where

the traditional and less sophisticated offerings are reactive and planned. How-

ever, new technology as connectivity allows suppliers to monitor the status of

all machines in real time, enabling new value propositions for both customers

and suppliers. These new propositions are more sophisticated and accelerates

the transition of the service going from a reactive to a proactive offering.

Coleman et al. (2017) has mapped the service and maintenance offering in to

four categories: 1) Reactive, repair when broke; 2) Planned, schedule regular

maintenance activities; 3) Proactive, addressing problems before breakdown; 4)

Predictive, predict when failure will occur and schedule maintenance accord-

ingly. Increasing level of complexity also increases the up-time and in extent

value offered to customers.

Figure 7: Maintenace strategy continuum, adapted from (Coleman et al., 2017)

pp.3
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Maxfil’s current maintenance service, as described by several interviewees, con-

sist of two types of offerings for customers, reactive maintenance and scheduled

maintenance. The reactive maintenance entails offering service whenever the

customer asks for it, e.g. at the breakdown of a machine. The scheduled main-

tenance entails e.g. calibration and status diagnosis of machines with a prede-

fined frequency. The following sections are brief descriptions of Maxfil’s current

service and maintenance offerings and processes, based on the interviews.

Reactive maintenance

When a failure occurs the operator of the machine calls the service centre to

initiate a service errand. Firstly the service centre will attempt to diagnose the

failure over the phone, depending on the information from the operator, to see

if there is a simple solution the operator can perform or if a service engineer is

required to visit the site.

If a visit is required, a time slot is schedule based on the availability of service

engineers and the operator, usually a couple days after the failure. During the

visit the service engineer will further analyse the failure and either repair the

machine directly, or if required, order spare parts and schedule a new visit when

the spare parts have arrived, usually a few days after the first visit. The next

visit is the final visit of the service errand as the machine now can be repaired.

Throughout the service process the machine will be unavailable, hence accumu-

late costs for the customer, the lengthier the process the more cost.

Figure 8: Maxfil current service process
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The global aftermarket organisation does not have any standardised service

processes. Not until recently a central tool for documentation of service requests

has been developed to strengthen the documentation in the aftermarket and

service organisation. However, the adoption of the tool is yet scarce, and the

level of detail, e.g. reason for failure, is low and not enough to train machine

learning models for predictive maintenance.

Planned maintenance

As a part of its service contracts, Maxfil offers planned maintenance where a

service engineer visits the customer and performs a diagnosis and calibrates the

machine. The frequency of the visits is highly standardised across all customers,

performed on an annual basis, regardless of the needs of the customers. The

reason for that is simply that Maxfil has scarce knowledge of how the machines

are used by the customers.
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4 Method

This chapter describes the methodology of the conducted study. It begins with

addressing the research process, and gives further details on applied methods

of data gathering and analysis. The chapter ends with addressing the research

quality and ethics of the study.

4.1 Research process

The research process was designed in such way that it would enable a dynamic

research approach. Initial discussions indicated that Maxfil had identified organ-

isational knowledge gaps with their current go-to-market strategy and business

model decisions related to an ongoing smart factory project.

Further discussions with stakeholders of the smart factory project at Maxfil led

the research to the direction of Business model innovation and Change manage-

ment. This eventually lead to a preliminary definition of the research question,

and an aim and purpose of the study was defined. This was the first step of

entering the research field, and the research process that followed is illustrated

in the figure below, see Figure 9.

Figure 9: Illustration of research process
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The research process was iterative in its nature, where the literature review, in-

terviews and theoretical refinement was conducted concurrently, iterative, and

influenced each other throughout the study, see Figure 9. Continuous commu-

nication with the academic supervisor was also held throughout the progression

of the study to ensure and increase the quality of the work.

4.1.1 Literature review

The literature review was performed to achieve a theoretical foundation of the

study, and to identify knowledge gaps within current research. A review of

prior and relevant literature is the foundation for advancing knowledge, as it

facilitates theory development through the findings within the research field, and

indicates knowledge gaps that need further investigation (Webster and Watson,

2002).

The sources of information were gathered through an extensive search of existing

literature available in research databases including KTH Primo, Google Scholar

and Web of Science.

Each research field was associated with keywords in order to enable query and

retrieve relevant results. The process of retrieving keywords with high cover-

age of the research field was initially done in a manner of best effort guesses.

Additional keywords where found through reading literature and identifying

industry- and research terms. Keywords that was used for querying article

databases include Cloud, IoT, Internet of Things, Business Model, Business

Model Innovation, Change, Change Management, Pricing.

The list of results of each query was filtered on relevancy, the primary filtering

mechanism of relevancy was based on the number of citations. However, the

number of citations was not the sole deciding factor, as the quantity was com-

pared to the expected size of the research field, time since the literature was

published and if it was published in a recognisable journal. Each article was

examined through the lens of the research question, where the resulting review

acts as a theoretical framework for the study.
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4.1.2 Case selection

The studied organisation of Maxfil has historically mostly been a provider of

hardware and related services to that hardware, as well as software connected

to the core business, i.e. measurement. However, the new asset management

solution will have implications for the business units of Maxfil’s metrology di-

vision as it makes data accessible for analysis; unlocking new value potentials.

Furthermore the asset management solution also poses new requirements on

the business model. This suggest that Maxfil is suitable to study to answer the

proposed research questions.

The early discussions mentioned in 4.1 indicated that the aftermarket units

would face the biggest set of changes with an introduction of an asset manage-

ment solutions. As a result, the aftermarket organisation of Maxfil’s metrology

division was chosen as the organisation to be studied in depth.

The case study was conducted on the premises of Maxfil’s headquarter of their

metrology division. The setting of the case study has allowed for spontaneous

discussions and meetings with internal stakeholders of the studied project, but

the primarily source of data was formal interviews, see 4.1.3.

In theory, a common critique of case studies is that they tend to produce narrow

theories that are hard to raise to a level of a generalised theory (Eisenhardt,

1989; Yin, 2003). However, this critique is taking statistical generalisation in

to account, rather than analytic generalisation in which the results of the study

are generalised to a broader set of theory (Yin, 2003). Single case studies are

justifiable given that the case is representative or typical in the context (Yin,

2003).

4.1.3 Interviews

The case study was conducted through a qualitative research approach, with

interviews as a primary data source. Interviews are considered as a highly

efficient way of gathering rich empirical data, especially in scenarios which are

infrequent (Eisenhardt and Graebner, 2007). Given the background of the study,

the choice of interviews was the most suitable method of data collection.
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In line with research presented by Eisenhardt and Graebner (2007), the in-

terviews was conducted with both internal and external sources, limiting bias

during the data collection phase. This also increases the diversity of perspec-

tive and knowledge the study can present. The interview objects were chosen

with respect to their expertise, either they possessed an extensive functional

background within e.g. service or research & development, or they had industry

or technological expertise. All interviewees were contacted and informed of the

scope of the interview beforehand, to ensure they could contribute to the study.

Whenever a potential interviewee shared that they would not be able to answer

or discuss the questions the interview was cancelled.

To further emphasise this aspect the interviews internally at Maxfil were con-

ducted with people across the organisation, both in the aspect of department

and geographical location. The external interviews were targeted towards peo-

ple with either industry or technology expertise in the area of the research. The

interviews, when possible, were conducted with at least two persons with the

same position or knowledge to increase validity and reliability.

Given that a majority of the interview objects were located across the world,

most interviews were held over the telephone, as face-to-face interviews would

have been too time and resource consuming. Before each interview a brief re-

search was made on the interview object to get a better understanding of that

person’s knowledge and role. Thereafter, an interview script was written, out-

lining the questions aimed to be answered, however, it was not always the case

that all questions were answered during the interview due to time constraints.

The level of detail of the transcripts depended on the understanding of the

interview objects role and knowledge.
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The interviews were semi-structured, which Blomkvist and Hallin (2015) ex-

press is a suitable approach for collecting qualitative data. The scope was not

clearly defined in the beginning of the study, further strengthening the suitabil-

ity of the semi-structured interview approach, which enables a more exploratory

data collection. This aided the study in the initial phase, broad and open-ended

questions were central in the interviews to enable the interviewee to steer the fo-

cus in the direction most relevant for their competence, ensuring data capturing

from as broad spectra as possible. In the early phase of the interview process,

emphasis was put on identifying value sources of connectivity for the indus-

try in general and for Maxfil. However, as the scope crystalised the interview

questions were more tailored and not as broad, focusing on how the new value

sources relates to the business model, as well as how change has been addressed

in the organisation of Maxfil, yielding insights directly related to the research

questions defined. For more detailed information of the interviews, see appendix

for the interview guide used as foundation for the interview questions.

All interviews were recorded and transcribed the same day as the interview

was conducted, mitigating risks of any information being forgotten or misin-

terpreted. This also allowed for follow-up question by either email or a new

interview if knowledge gaps or a lack of understanding was detected.

The number of interviews was not determined beforehand, instead the concept

of data saturation was applied to terminate the first phase of interviewing. Data

saturation was reached when no new themes are observed in the data collection

(Guest et al., 2006; Ness et al., 2015). To ensure that data saturation was

reached the insights from each interview were thematised and compared to the

already existing themes and insights. When the interviews began to yield con-

sistent results and no new insights were presented we concluded data saturation

was reached and the interview process was terminated.
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Reference Title Company Country Duration

Expert A Director of Business Development Digital Industrial Company US 30 min

Expert B Business Development Manager Industrial IoT Platform Provider GER 45 min

Senior Manager A Vice President Maxfil US 30 min

Expert C Senior Data Scientist Consultancy Firm SWE 30 min

Expert D Sales Manager Digital Industrial Company SWE 30 min

Aftermarket Manager A Aftermarket Manager Maxfil IT 45 min

Expert E Head of Product Management Telecom Company SWE 30 min

Software Developer A Analytics R&D Manager Maxfil CH 30 min

R&D Manager A R&D Manager Maxfil IT 45 min

Senior Manager B President Maxfil US 30 min

R&D Manager B Software Application Manager Maxfil IT 30 min

Business Developer A Software Application Manager Maxfil UK 30 min

Aftermarket Manager B Aftermarket & Sales Manager Maxfil SWE 45 min

Marketing Manager A Marketing Director Maxfil US 30 min

Business Developer B Vice President Business Development Maxfil IT 30 min

Aftermarket Manager C Aftermarket Sales Manager Maxfil IT 30 min

Aftermarket Manager D Director of Global Aftermarket Maxfil UK 1h 15min

Expert F Group Director Analytics Data Analytics Company SWE 45 min

Expert G Market Analyst Market Research Company US 1h

Business Developer C Business Unit Director Maxfil IT 45 min

Sales Manager A Sales Manager Maxfil FR 45 min

Marketing Manager B Global Product Line Marketing Manager Maxfil IT 30 min

Software Developer B Software Product Manager Maxfil CH 30 min

R&D Manager C Development Support Engineer Maxfil CH 30 min

Software Developer C AI Development Manager Maxfil CH 45 min

Senior Manager C Business Development Manager Maxfil IT 1h

Expert H Principle Consultant Consultancy Firm US 30 min

Aftermarket Manager E Aftermarket Manager Maxfil IT 1h

Table 2: Interview Object Summary

4.2 Data analysis

Once data saturation was reached, the process of coding the interviews was ini-

tiated. The coding process was conducted in a labelling fashion, where portions

of the interview data was linked to an extended theme, which is considered as

a suitable method for interviews (Saldaña, 2015).
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The coding and data analysis was structured and thematised with respect to

three areas: 1) the stated research questions, 2) the identified value sources,

and 3) the theory. 1) To structure the data in a simple manner, all findings

were linked to the research question it contributes to. This facilitated the data

analysis and meta discussion as the data easily could be sorted and studied in

its relevant context. 2) From the interviews several value potentials of connec-

tivity were identified, and to create a perspicuous overview for the reader these

were organised according to a few themes, e.g. remote diagnostics, proactive

maintenance, and tailored service. 3) The interviews were analysed through

the ocular of the theoretical foundation built in the literature review. Firstly

the interviews were analysed with respect to the conceptualised business model

framework in order to identify what change requirements that are mentioned in

the interviews, and how those relates to the business model, the findings was

structured in accordance with the components of the framework, e.g. people

and competence, key resources, and value capturing. Secondly the interviews

were analysed through Kotter’s change framework, where insights were linked to

each step in the eight-step model which facilitated the analysis of which change

requirements that had been addressed by the case company.

This was done through reading all transcribed interviews, and associating rele-

vant sections or exact quotes to the mentioned parameters. The resulting work-

sheet was a structured list which could be filtered on research questions and

themes, and output all relevant insights gathered from the interviews.

4.3 Research quality

There are commonly four areas within a case study that need testing and vali-

dation in order to evaluate the research quality of a study. These were identified

as: Construct Validity, Internal Validity, External Validity and Reliability (Yin,

2003). Below follows a brief description how each of the areas were covered in

order to ensure research quality:

Construct validity - To achieve construct validity, several overlapping sources of

data was gathered from interviewees with expertise in the same area of opera-

tions, preventing the risk of bias, see figure 2.
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Internal validity - For this study, internal validity is a minor issue as the method

and process used for the data collection can be considered as standard procedure

for a qualitative research approach.

External validity - To achieve external validity in largest extent possible, given

a single case study, perspectives from several external parties where integrated

as a part of the interviews. The external parties contributed with perspectives

from outside the boundaries of Maxfil, which increases the ability to generalise

the findings. Also, the research questions have been constructed in such way

that they are not bound to the single case of Maxfil.

Reliability - To achieve reliability, as many steps as possible of the research

process was documented and saved in to a private study database. All inter-

views have followed a predefined question protocol, which can be found in the

appendix. Note that a part of the interview questions were asked outside of the

protocols as the interviews have been semi-structured in their nature.

4.4 Research ethics

The three most frequent issues related to qualitative research is codes of consent,

confidentiality and trust (Ryen, 2016). Below follows a brief description and how

each issue was handled during the study.

Codes of consent - As the main source of data was collected through interviews

with internal and external parties of Maxfil, codes of consent were established

and ensured by a mutual oral agreement of the terms of the interviews. Each

interview object was informed about how the data would be used as a part of

progressing the study. No interview object was left out on the terms of the

study on beforehand, and each and every one had the opportunity to decline

with regards to the terms.

Confidentiality - As the case company, Maxfil, provided access to corporate

secrets, a non-disclosure agreement was signed on beforehand of the study to

ensure confidentiality. In addition, all interview objects were informed that they

would remain anonymous in the study, and asked if they accepted this term or

not.
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Trust - To ensure trust with all parties, transparency was prioritised above all to

ensure scientific integrity. All parties have been informed about the background

and purpose of the study. Interview objects were also informed of the confiden-

tiality agreement issued by the case company being studied, Maxfil.

In addition to addressing the most common issues related to qualitative research,

this study has been carried out in consent with the eight general rules stipulated

by Stafström (2017) for good and ethical research practice.
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5 Findings & analysis

This chapter presents the findings of the empirical study as well as an analysis

of how the empirical findings relate to the theory. The findings are categorised

according to the stated research questions.

5.1 Inefficiencies of the current service process of Max-

fil

The section will portrait the inefficiencies of the current process of delivering the

service offering as the interviews describe it. This aims aid the understanding

of how connectivity will affect the business model of Maxfil.

Reactive maintenance

Being reliant on the customers for the initial diagnosis R&D Manager A de-

scribes as problematic, as customers do not possess the same knowledge of the

machines as service personnel they sometimes fail to provide sufficient descrip-

tion for diagnostic of the issue, resulting in that the service engineer does not

know what the problem is when going to the customer site. In extent this may

cause issues delaying the service process with days. As the service engineer is

not aware of what problem to address at customer site, they might not bring the

necessary equipment and spare parts on the first visit, leading to an additional

visit being required to solve the failure.

Some of the interviewees express that the lack of standardised processes in the

service offering has caused several issues, as inconsistencies in both the service

offering as well as documentation have been established, further strengthened

by the decentralised and global organisation.

Planned maintenance

Many interviewees state that Maxfil has scarce knowledge of how the machines

are used by the customers, Aftermarket Manager A phrased it as:

”As soon as the machines leave us, we are blind”

Aftermarket Manager A
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Hence, all service contracts are relative generic across all customers, e.g. with

the same intervals of scheduled calibration and status analysis. Furthermore,

Maxfil’s documentation system does not support any financial analysis of single

contracts. Aftermarket Manager A and Aftermarket Manager D states that

this is an issue as the service organisation does not know if a contract, i.e. the

customer, is net-profit or net-loss.

5.2 Business opportunities of connectivity for Maxfil

The following section describes how connectivity relates to the current operations

of Maxfil and what problems it can solve. The findings are mainly focused on

two things, 1) what inefficiencies in the current service delivery process can be

optimised with connectivity, 2) what new customer value propositions will Maxfil

be able to offer with connectivity.

”Only 1% of data generated is used today, the rest is stuck within

the machine itself.”

Senior Manager A

5.2.1 Remote diagnostic

Remote diagnostic is expressed by most interviewees as the area within ser-

vice, which has the largest value potential in short-term. The connectivity en-

ables service engineers to access machine data, and analyse status and potential

breakdowns of a machine, without their physical presence required. This will

drastically improve the efficiency and increase the perceived value for customer

of Maxfil’s reactive maintenance offering.

Most interviewees express something similar to Business Developer A, stating

that the connectivity will enable the service team to substantially reduce lead

times on reparation of machines.
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”The major value lies within remote diagnostics, providing the cus-

tomer with accurate root cause analysis instantly, this could cut lead

times greatly”

Business Developer A

Firstly, the connectivity provides the ability to send a notification to the service

engineers as soon as the failure occur, enabling the service engineers to open

the service errand and start the analysis instantly. Furthermore, the service

engineer is no longer reliant on second-hand information from the operator, in-

stead they are able to perform diagnosis based on the source data from the

machine. As a result the operator and the first visit of the service engineers is

no longer required to repair the machine. As a result the lead time from break-

down to diagnosis and spare parts ordering can be reduced from days into hours.

Figure 10: Service process with remote diagnostics

Hence, the customer value proposition will change, as the service is performed

without any necessary involvement of the customer, freeing up resources for

other purposes. Furthermore, the reduction of lead time increases the perceived

customer value as the downtime of the machine decreases.

The lead time reduction has a two-fold effect, apart from the increase in per-

ceived customer value, the cost per service request for Maxfil is reduced, as the

total time and resources allocated to each service request will decrease.

40



The asset management solution will provide all business units of Maxfil with

a standardised interface, each service unit would have access to the same in-

formation, increasing alignment of the diagnostic process and service offering

throughout the complete organisation. This would reduce the inconsistencies

in the service offering. Furthermore, the asset management solution would pro-

vide Maxfil a structured and aligned process for documentation of service re-

quests.

The latter would also work as the foundation for more advanced implementa-

tions of data analysis and machine learning. Software Developer A expresses

that the structured data collection would enable the implementation of machine

learning that eventually would be able to diagnose issues without supervision of

a service engineer. This would further impact the service process, as the initial

diagnosis would be automated by computers, thus reduce both lead time and

the resources needed for each service request. However, Software Developer A

together with other interviewees point out that such an implementation will

become relevant only after the asset management solution has been operating

for a significant time period.

5.2.2 Tailored service

Connectivity helps to shed light on how each customer uses their machine as the

machine data is accessible remotely and at all times, which enables Maxfil to

analyse the data and in extent will provide Maxfil insights on each customer’s

needs, opposed to the current situation where Maxfil lack knowledge of the

machines after installation. This is emphasised by Business Developer A and

Aftermarket Manager D. Through these insights Maxfil can tailor it’s service

offering based on e.g. humidity in the facility and operational time per day. This

is especially useful for the planned maintenance, shifting from the standardised

annual visit to a tailored programme based on the customer’s profile, further

increasing the perceived value of the service for customers.
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Furthermore, Aftermarket Manager A and Aftermarket Manager D state that

the asset management solution will solve the issue of profit analysis of contracts.

The service engineers will be able to easily document each service request, which

enables the service engineers to calculate the cost of each contract based on the

number of service requests and time spent per service request. The revenue

per contract is already known, hence it will be possible to perform an adequate

profit analysis of the contracts. This facilitates the process to both tailor ser-

vice offering where costly customers pay a premium, but also to identify which

current customers to target for selling new machines.

Expert F mentions that the connectivity also unlocks completely new customer

value propositions besides the increased level of sophistication in the service of-

fering. Maxfil could provide insight-as-a-service, benchmarking individual cus-

tomers against the performance of similar customer segments. This would pro-

vide insights for the customers on how they could run their operation more

efficiently.

5.2.3 Proactive & predictive maintenance

Connectivity provides Maxfil with the technological foundation to extend its

service offering into the next levels of service illustrated in figure 7, proactive

and predictive maintenance. Several interviewees describes these as the future

of service and maintenance, not only for the metrology sector but for the man-

ufacturing sector in general. However, the expected time horizon before the

different applications will be feasible for the industry in general, and Maxfil in

particular, varied among interviewees.

”The main value lies in service operation, as they will be able to

provide proactive maintenance”

Software Developer B
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Real-time access to data through the connectivity would enable Maxfil to extend

the maintenance offering to proactive and predictive maintenance according to

Senior Manager A, Software Developer A, Sales Manager A and Software Devel-

oper B. Software Developer A states outlier identification as a feasible applica-

tion for Maxfil, and describes it as a system which analyses individual machine

data, based on certain parameters, and compares it to the aggregated data of

all machines to identify when an individual machine is behaving abnormally

compared to the average machine. The system raises a flag when anomalies are

detected which a service engineer can further study to find root cause of the

behaviour, and in extent identify if the machine needs maintenance.

Thus, Maxfil could act proactively and serve machines before they break down

decreasing down-time for customers. Additionally, Software Developer A states

that the outlier identification application can be further developed to not only

detect the outliers but to include automated status analysis based on certain

parameters, continuously evaluating the status of every machine and alerting

when parameters indicate issues. Proactive maintenance would reduce the need

for reactive maintenance and remove the need for planned visits for certification,

instead calibration visits would be scheduled when necessary.

Furthermore, Aftermarket Manager B states that proactive maintenance would

make the workload more predictable for the service engineers, harmonising it

over time, and thus increases asset utilisation of Maxfil’s service teams.

As previously mentioned, the asset management solution will introduce a more

granular documentation of each service request, including root cause of failure

i.e. the specific component which broke. R&D Manager A and Senior Manager

B express the potential for Maxfil to perform critical component analysis based

on this data. Critical component analysis, as described by R&D Manager A

and Senior Manager B, detects the components which cause the majority of the

failures. This insight is valuable in the process of developing new machines as the

research and development team can focus on improving relevant components,

in extent increasing the expected lifetime of each components and the machine

itself. Critical component analysis would function as a long-term proactive

maintenance initiative.
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The perceived value for customer of a machine will increase as the downtime

will be reduced, as well as the need for service. However, this poses a risk of

cannibalisation of the service and maintenance revenue, as the customers need

becomes decreasingly focused on the service.

Predictive maintenance is mentioned by several interviewees, and is described as

a trend in manufacturing industries in general. Senior Manager A, Senior Man-

ager C and Aftermarket Manager E all see value potential in predictive mainte-

nance as a part of Maxfil’s service offering in particular. Predictive maintenance

would potentially enable Maxfil, through machine learning algorithms, to pre-

dict when a machine will breakdown and schedule maintenance accordingly to

avoid failures. This is even more sophisticated than what Software Developer

A describes above, as the algorithm now should be able to predict the actual

breakdown and not only evaluate the status. Predictive maintenance would es-

sentially minimise the need for reactive maintenance, completely changing the

current process of Maxfil’s service.

5.3 New requirements that connectivity pose on the busi-

ness model

The following section aims to answer RQ2 by presenting the empirical findings

of what connectivity requires of the business model for an organisation to reap

the benefits of it. The analysis of the interviews is structured according to the

framework of the conceptualised business model. The identified requirements are

the foundation of the business model innovation Maxfil needs to perform in order

to successfully integrate connectivity into its business.

Connectivity brings several business opportunities through different applica-

tions: remote diagnostic, tailored services, and proactive maintenance. As

stated by Johnson et al. (2008), business model innovation can be driven by

the opportunity to capitalise on new technology. The interviews support this

statement in the case of Maxfil, as they express that these business opportu-

nities requires fundamental change of the current business model to be able to

reap the benefits of these opportunities.
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Both Johnson et al. (2008) and Teece (1986) state that business model can be

driven by necessities as well. This statement is validated by several interviewees

that point out that there is pressure from the market forcing change onto Max-

fil. An increasingly amount of industry players includes smart factory solutions,

driven by connectivity, in their product suite, and at the same time customer

are showing an increasing demand for such solutions. Thus, there is not only

opportunities driving the business model innovation, but also necessities. This

further emphasises the importance for Maxfil of succeeding in adopting connec-

tivity technology into its business model, in order to ensure future prosperity.

This finding is crucial to consider, since Teece (2010) states that adopting the

technology itself can be given too much emphasis, leading to companies failing

to monetise new technologies as the need of business model change is neglected.

This is further emphasised by Gill (2002) in his article stating:

”Change initiatives are often the result of the näıve adoption of man-

agement fads. Such fads frequently deal with only one aspect of an

organisation’s functioning without regard to their implications for

other aspects”

Gill (2002) pp.308

5.3.1 Key resources

Technological

”Data without a purpose is just noise, finding actionable data is the

key”

Senior Manager B
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Expert F stresses the need of collecting the correct data in relation to the busi-

ness problem that is addressed. In the case of Maxfil and connectivity, the busi-

ness problems addressed are: remote diagnostics, tailored services, and proactive

and predictive maintenance, hence the data must contain useful parameters for

these specific cases. Furthermore, the data must also have high quality, in par-

ticular having high consistency among the business units, in order to enable

the required data analysis associated with the business problems. Aftermarket

Manager D confirms this through an example of Maxfil’s organisation, where

consistent labelling of machine errors throughout all business units will be an

important requirement to enable analyses on an aggregated level.

Several of the software developers and industry experts explain that in order to

be able to offer predictive maintenance, historical data must be readily available

to enable training of such predictive models. In the case of Maxfil and their

aftermarket operations, a predictive maintenance model would require years of

historical machine operation data of high quality. This is further validated by

Expert C and Software Developer A, who explain that large data sets will be

crucial in order to be able to predict unlikely events. Business Developer A

agrees that the data will need to stretch several years back for any type of

analytic model to be accurate enough to be of any value.

Expert F expresses that many companies are struggling with the information

flow between units, and that data is contained in scattered silos. The internal

interviewees describe this as the case among Maxfil’s business units, where data

sharing is nearly non-existent.

These finding indicates that predictive maintenance is far from realisable to-

day in the case of Maxfil, however, it still implies change requirements. The

introduction of connectivity will make remote data collection possible at large

scale, which is required by technological solutions such as predictive mainte-

nance. Such data collection has not been performed in the organisation of

Maxfil before. Therefore Maxfil must establish tools supporting the data col-

lection, ensuring the quality of the data and that it will be readily available

throughout the organisation to train the predictive models.
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People & competence

For applications such as proactive maintenance, simple statistics analysis will

be sufficient to create valuable insights. Business Developer A states that proac-

tive maintenance doesn’t require data analytics competence, rather knowledge

of the product analysed. However, for more complex applications, e.g. predic-

tive maintenance, this will not be sufficient according to Expert C. Expert C

states that for applications as predictive maintenance a company needs to build

dedicated competence within data analytics, including e.g. machine learning

and predictive modelling. Therefore, in order to reach full potential of connec-

tivity an organisation is required to posses extensive data analytic capabilities,

which is true in the case of Maxfil as well.

”For a company to succeed with predictive maintenance, it needs

to build dedicated analytics capabilities within machine learning and

predictive modelling”

Expert C

An additional requirement of the business units is simply being able to sell the

asset management solution to customers and convince customers to connect

their machines and allow remote access. However, through the interviews it is

clear that this is not as simple as it seems. Both internal and external intervie-

wees describe that customers in the manufacturing industry, i.e. customers to

Maxfil, have a poor understanding on how IoT is beneficial to their business.

Furthermore, a common denominator found throughout nearly all interviews, is

that customers are generally unwilling to share their machine data.

As the asset management solution is a new software, with new technologies and

customer value proposition the sales personnel can’t rely on existing knowledge.

Instead, the sales and marketing teams are required to be knowledgeable and

skilled in communicating the benefits of IoT solutions. Furthermore, the sales

personnel are required to understand the aspects of data security in order to be

able to educate and convince customers to allow remote access.

”The sales personnel needs to be experts on IoT and cyber security”

Senior Manager B

47



5.3.2 Value capturing

Expert E and Expert G both emphasise that providers of IoT solutions need to

be flexible and tailor their offering to each customer’s needs.

”For industrial IoT platform business models, one size does not fit

all”

Expert E

Both Expert E and Expert G state that providers of industrial IoT solutions

need to focus on the output and the perceived customer value when designing the

value capturing mechanism, in order to ensure optimised profitability. Since the

connectivity has a two-fold effect, both reducing the cost for the service provider,

as well as increasing the value for the customer, the connectivity provider must

be able to adapt its offering and price case by case dependent on the customer’s

needs. In order to capture the value from both sides it requires the service

provider to have well-developed pricing capabilities and utilise a value-based

pricing strategy. A cost-plus based pricing model could be devastating for the

service provider as it would not only fail to capture the increased value for

customers, but it would in effect reduce the price of the service as the cost for

delivering the service decreases. Aftermarket Manager A further emphasises

this matter together with Aftermarket Manager B who states:

”We currently base our pricing on the cost of the service, introducing

the asset management solution will affect our revenue negatively”

Aftermarket Manager B

The statement of Aftermarket Manager B highlights that the current pricing

strategy of the business units is misaligned with the business opportunities of

connectivity. Connectivity will optimise the service process by e.g. reducing

the need for physical visits, helping the business units to increase their service

efficiency, resulting in a decrease cost of the service delivered. The downtime

for customer will also decrease, increasing the perceived value of the service.

Thus, if Maxfil does not change their pricing strategy from a cost-based one,

the adoption of connectivity solutions will likely impact their revenue negatively

and it will fail to capture the increased value for the customers.
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5.3.3 Key processes

Financial metrics

To fully leverage the potential of the connectivity technology, both the tech-

nology and the business model requirements has to be adopted throughout all

business units. This is emphasised by Aftermarket Manager A that express

that Maxfil need to ensure that the change is carried out consistently through-

out all business units. However, the change processes is both time consuming

and costly.

Aftermarket Manager D explains that in order for Maxfil to change and adopt

the connectivity solutions, there must be incentives enforcing long-term strategic

change within the organisational structure itself. In the case of Maxfil long-

term business opportunities such as predictive maintenance will require up-front

investment of both time and resources, yet it will not yield any return in the

near future. However Aftermarket Manager D further points out that these

incentives are not currently in place:

”There is a mismatch between the long term business plans and what

each business unit is being measured on.”

Aftermarket Manager D

Further interviews strengthen this view describing that each business unit is

accountable for its financial performance and expected to deliver continuous

profitability growth on a quarterly basis. Thus the current financial metrics and

financial review process inhibit the business units to undertake change projects

with risk of affecting profitability in the short-term.

Prioritisation process

Expert F states that a common issue that occurs in many companies integrating

new technologies in to their core businesses, is that managers allocate time and

resources to business problems that never yield any results. To avoid this issue,

management needs consider how new technology relates to their business and

strategy, and prioritise between initiatives accordingly.
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Furthermore, Expert E, Senior Manager B and Expert F all state that there

has to be established processes for how to deconstruct and evaluate addressed

business problems against each other. In order to do so the company need to

address three aspects: 1) the change required in order to solve the business

problem, 2) the time and resources required to perform the change, and 3) the

financial impact of solving the business problem. This process would facilitate

the company to prioritise between business opportunities, as it can compare the

estimated financial benefits and investment required between different business

problems. This is further emphasised in the case of Maxfil by Aftermarket

Manager D:

”To be able to realise any value of connectivity, prioritisation needs

to be aligned with our business strategy, focusing on what can be

generate quick returns”

Aftermarket Manager D

In the case of Maxfil, prioritising between different business opportunities driven

by connectivity is currently problematic. The interviews indicates that there

are several uncertainties when addressing the three aspects above. Firstly, the

company has little experience of similar technology and therefore the change

required is difficult to foresee. Secondly, the time and resources required is

highly dependent on several uncertain factors e.g. adoption rate among the

business units. Thirdly, valuing the data is complex, making financial analysis

problematic.

5.4 Maxfil’s preparedness for change

The analysis in the following section will show to what extent Maxfil has ad-

dressed the common pitfalls that Kotter has identified being the most common

reasons for change failure. Thus, the section will also present the key findings

on whether or not change management theory can facilitate business model in-

novation.
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Step 1: Establishing a sense of urgency

Transforming the business on a fundamental level requires tremendous effort

and cooperation throughout the complete organisation, making it of utmost im-

portance to create a sense of urgency when initiating a change project. The first

step will form the foundation for the change. Many executives underestimate

how difficult it is to succeed with the initial step, Kotter et al. (1995) claims

that over 50% of all companies fail to create adequate sense of urgency, in extent

leading to failure of the change project. Therefore, the gravity of the initial step

cannot be stressed enough. Chesbrough (2007); Gill (2002) further strengthen

this view in their articles. When an organisation transitions from stability to

uncertainty, individuals will be reluctant to change, or even counteract change,

if they are not presented compelling data supporting the change. The more

radical the change, the more data is required.

The situation of Maxfil and the change implied must be considered radical in its

nature. It is clear from the analysis of change requirements that most aspects

of the business model will be fundamentally affected. Thus, in accordance with

Chesbrough (2007); Gill (2002); Kotter et al. (1995), Maxfil also is required

to establish considerable sense of urgency by communicating extensive data

supporting the arguments of change. Creating a sense of urgency should be

done through analysing the market and addressing either major opportunities,

potential crises, or both (Kotter et al., 1995).
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The findings highlight a clear picture of the opportunities of connectivity; they

are many, and they are expected to be of considerable value. The majority

of the business opportunities driven by connectivity are derived from internal

interviews, indicating that senior management have succeeded in diffusing their

view on the vast potentials of change. However, one must consider that the

findings presented in this study are on an aggregated level, i.e. the sum of the

interviewees perspective on connectivity, and therefore should not be consid-

ered representative of the view of each individual. Some interviewees support

the adaption of connectivity for certain use cases but reject it for other, e.g.

Software Developer A who express the asset management tool will help the

service engineers in making more accurate analysis of the status of a machine,

however declares a disbelief in advanced machine learning applications such as

predictive maintenance.

”There are low-hanging fruits that don’t require large quantities of

data, rather making data accessible. .... Predictive maintenance is

a very hard problem to solve, most proof of concepts fail.”

Software Developer A

Findings similar to what Software Developer A express, rather indicate that the

organisation still doesn’t share the same sense of urgency as senior management.

Furthermore, as the nature of the change being radical, senior management

should also consider emphasising the necessity to change in addition to the

opportunities. The interviews show that an increasingly number of customers

expect smart factory solutions being part of the offering, indicating that the

transformation is required, Aftermarket Manager B states:

”Offering asset management solutions won’t create a significant edge,

it’s rather expected from the customers.”

Aftermarket Manager B

Yet, the interviewees show little awareness of the potential threats to Maxfil if

change doesn’t occur, indicating a biased focus among senior management only

exploring opportunities and neglecting to communicate the threats.
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The empirical findings suggest that the current sense of urgency is low, thus the

organisation might be reluctant to change, indicating that there is a high risk of

failure of the business model innovation. Executives must therefore increase the

anchoring of the potentials of the change throughout the organisation, as well

as conduct further analysis of the new competitive realities and communicating

these across all levels of the organisation.

Step 2: Forming a powerful guiding coalition

In his article, Gill (2002) refers to a survey made by the American Management

Association which involved 259 senior executives from fortune 500 companies

which concluded that the single most important factor in change is leadership

(American Management Association, 1994). This further supports the opinion

of Kotter et al. (1995), who describes that if a coalition of change is not estab-

lished early on in the project, it will fail to gain momentum and little change of

importance will occur. Kotter et al. (1995) states that to reach a critical mass

of power in the guiding coalition, it should consist of individuals with influence

in the organisation in terms of the following: title, information, technological,

reputation, and relationship. The transformation will only be likely to succeed

if the initiators of the change project manage to assemble a group of people with

power in at least some of these aspects to lead the change effort.

The decentralised organisational structure of Maxfil allows all business units to

run their operation autonomously, i.e. each unit are responsible for its perfor-

mance but also has the mandate to choose whether or not to undertake change

projects driven on a central level. This is described by Aftermarket Manager

D:

”The decentralised model poses an issue as the local [business units]

are not forced to change, the change instead has to happen organi-

cally”

Aftermarket Manager D
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Thus, the need for powerful leadership is crucial to inspire and motivate change

among all business units, as the organic adoption risks to become a lengthy

process and hinder the change project from gaining momentum. Without mo-

mentum the risk of failure becomes alarming. However, Maxfil has already

established an initial guiding coalition, and has an elaborated strategy on how

to grow this team to gain traction among the local business units and ultimately

drive the change.

Today the guiding coalition consist of several senior managers completely dedi-

cated to the launch of the asset management solution, these provide the coalition

with power and legitimacy. There are technological experts involved both on the

software and the hardware side of the project. As the team is cross-functional

and has members from across the world, the reputation and relationship of the

coalition is considered as extensive. Thus, covering most of the aspects listed

by Kotter et al. (1995) as essential for the guiding coalition.

In larger organisations Kotter et al. (1995) states that the guiding coalition needs

to reach a minimum of 20 to 50 people to achieve critical mass. Maxfil’s core

team of the coalition is continuously increasing the reach of its network in the

organisation through involvement of individuals across functions and locations.

The team has also formulated a strategy on how to further expand the coalition

when the change process will be escalated. The change will not only be lead by

the guiding coalition as it is constructed currently, the change will also be driven

by so called champions. Several interviewees describe this, Senior Manager C

articulates it as:

”The change will be lead by the larger [business units], the cham-

pions, implementing the new tools and the documented effects will

function as marketing material for the rest of the organisation”

Senior Manager C

The champions are the larger and more progressive business units, and some

of these has already express their interest of adopting the asset management

solution. This will create internal precedents for the guiding coalition to market

to the rest of organisation, increasing the credibility and will support the process

of establishing a sense of urgency.
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Thus, Maxfil should be considered well equipped in terms of forming a guiding

coalition that will reach sufficient critical mass in terms of power and influence

to create momentum in the change process.

Step 3: Creating a vision

Kotter et al. (1995) describes the importance of a common vision in transfor-

mation projects. He describes the risk of change efforts diverging in to several

incompatible projects which may lead to a loss of outcome. Failed change ob-

jectives are usually related to several directives and plans which lack a solid

founding vision.

The opportunities of connectivity which has been identified to be a driver of

business model innovation puts the organisation in the need of a shared vision.

The current organisation is structured in such way that the business units of

Maxfil’s aftermarket service are responsible for their own adaption of the asset

management solution. Such adaptation is likely to fail according to Kotter

et al. (1995) if no vision is articulated. Business Developer B extends this by

stating that many business units have a traditional reactive mindset to how

service should be offered, not aligning with what the senior managers envision

the connectivity technology will enable, e.g. predictive maintenance.

”The vast majority of the [business units] have a traditional reactive

mindset.”

Business Developer B

The vision must inspire the organisation to change according to the change

requirements. However, such formulations have not been identified from the

interviews and could explain the statement of Business Developer B. The con-

clusion to be drawn is that Maxfil has yet to formulate such a vision in order

to increase the likeliness of successful business model innovation.
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Step 4: Communicating the vision

Kotter et al. (1995) argues that many companies struggles to communicate the

vision of their change objectives. The findings of the interviews are in line with

this statements, as no vision has been formulated, making analysis of commu-

nication problematic.

Step 5: Empowering other to act on the vision

Communicating the vision successfully will inspire and make people committed

to the project. Initially, this is likely to be sufficient to create momentum,

however soon enough these individuals will encounter obstacles that undermine

the project and hinder further progress. These obstacles need to be addressed

immediately or else the project risks loosing momentum and eventually will fail.

Kotter et al. (1995) highlights that these obstacles might only be an individual’s

mindset and inability to see how change should be carried out, but more often

the obstacles are results of organisational structures. Johnson et al. (2008)

further strengthen this as they point out that radical change greatly impacts

the internal capabilities and resources, and therefore often meet resistance as

it needs to fight entrenched habits and existing processes to establish a new

dominant logic.

The current business model of Maxfil has obstacles hindering the organisation to

fully reap benefits of connectivity. These obstacles are identified as the change

requirements of the business model. However, not all of the identified change

requirements will be discussed in section step 5, as some are considered enablers

of applications that will not create returns in the short-term, and hence will be

discussed in section step 7.
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Firstly, one common obstacle pointed out by researchers that cause change

projects to fail, is financial incentives and metrics (Chesbrough, 2007; Dodgson

et al., 2013). Dodgson et al. (2013) state that risks, costs and timescales of

innovation often conflict with the current financial objectives and managerial

incentives. Another aspect, highlighted by Chesbrough (2007; 2010), is that

business model innovation often has a negative impact on profitability in short-

term, which creates further issues of change. As most companies evaluate the

financial performance of their business units frequently, they become hesitant to

invest in long-term project with uncertain returns and instead allocate resources

where the short-term return on investment is the highest.

Maxfil is a public company and is therefore obligated to report its financial re-

sults on a quarterly basis. As a result, each business unit is reviewed on its finan-

cial performance each quarter. This creates an environment where continuous

incremental profitability growth becomes prioritised over investing in long-term

projects with risk of short-term profitability hick-ups. The smaller business

units without dedicated resources to set aside to projects beyond the core busi-

ness are pinioned by the current financial metrics and are not incentivised to

invest in change. This is emphasised by Aftermarket Manager D:

”One challenge is to realise a long-term business plan when mea-

surement is taking place right now”

Aftermarket Manager D

If the financial incentives aren’t addressed they will become obstacles for the

business model innovation. Maxfil therefore needs to evaluate and rethink its

metrics or else the adoption of the asset management tool risks to become a

lengthy process, or even fail. Findings from our interviews suggest that the

organisation is aware of this obstacle, and has been for an extended period of

time. However, despite the metrics being an obstacle of change, there has not

been any identified initiatives to redesign the evaluation metrics.
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Secondly, in order for the service engineers to be able to exploit the business

opportunities of connectivity, the customer needs to install the software on

their machine and grant Maxfil access to their machine data remotely. The

identified change requirement to attract new customers, i.e. essentially sell the

asset management solution to customers, poses an issue in relation to the sales

process. The issue is two-fold and derives from the lack of prior industrial IoT

and smart solutions experience, among both the customers and Maxfil’s sales

personnel.

Interviews with both internal and external sources point out that customers in

the manufacturing industry have a poor understanding of the value potentials of

connectivity, and are in general yet reluctant to share their machine data. The

latter is mainly a result of lack of knowledge and disbelief in data security.

”[Data security] is an issue, we don’t know what the customers will

be comfortable sharing.”

Senior Manager B

Senior Manager B, Business Developer B, Expert G and Sales Manager A all

highlight this as an issue that needs to be addressed. Sales personnel must

be knowledgeable and be able to clearly communicate the benefits of connec-

tivity as well as data security concepts. However, the current organisation of

Maxfil has little prior experience in selling these types of products or solutions,

creating a gap between current and required knowledge in the majority of the

organisation.

”Its difficult to design the sales strategy for the asset management

solution, we need to supply customers with use cases, but these are

difficult to formulate”

Aftermarket Manager B

However, the findings from the interviewees do not indicate that this obstacle

has been addressed on a larger scale. Business Developer C states that there is

neither any education programme for sales personnel to attend, more than sem-

inars held for customers in marketing purpose, nor any other initiative to build

the internal competence among the sales teams in each business unit.
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Thirdly, in Teece’s (2010) business model design framework, see figure 1, de-

signing the value capturing mechanism is a crucial step. The value capturing

mechanism is mainly comprised by the price of the product or service, and thus

requires high attention in the design process of a business model. Researchers

argue that companies that apply value-based pricing have the highest likelihood

to optimise profit, and it is the only pricing strategy that takes customer value

into account (Hinterhuber, 2008a,b).

It has been already stated in previous sections that the effect of connectivity

on value proposition is two-fold, increasing the perceived value for customers as

well as decreasing the cost for the service team by optimising the service process.

Thus, in order to capture these values, the pricing capability of Maxfil must be

sophisticated enough to reflect the increased value for customers.

The majority of Maxfil’s aftermarket business units currently apply a cost-plus

based pricing approach for their service offering. According to Aftermarket

Manager B and Business Developer C, the organisation share the characteris-

tics of companies in the price capture zone, presented by Hinterhuber and Liozu

(2012). The pricing process is fairly well established, however the organisa-

tion lack tools and methods to determine the value for customers. Aftermarket

Manager B states that their business unit applies a strict cost-plus based pric-

ing approach and fear that the introduction of the asset management tool will

notably reduce their revenue as it reduces costs.

Hinterhuber (2008a) states that the value-based strategy is the most demanding

strategy to implement and risks becoming a lengthy project. Aftermarket Man-

ager B states that the pricing issue has gained some attention lately and that

there is a running project which attempts to transform the pricing strategy on

one local market. However globally there is no change effort currently and there

is no strategy on how to strengthen the pricing capabilities across all business

units in the short-term.
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Lastly, the identified business opportunities of connectivity are more or less

based on unlocking machine data for analysis. However, Expert F points out

that in order to derive any insight from data analysis, it needs to be conducted

using meaningful data. For each business problem, the relevant data needs to be

identified and collected. Regardless of the level of complexity of the application,

the data must be of high quality to enable value creation.

As stated previously, the guiding coalition has throughout the development pro-

cess of the asset management solution involved individuals with competence and

backgrounds from across the organisation. Thus ensuring the requirements on

the software are aligned with the needs of the future end-users. The findings

clearly point out that Maxfil has thoroughly addressed the potential obstacle of

data collection issue.

Step 6: Planning for and creating short-term wins

Fundamental transformation of a business is a long process, momentum being

the mainstay to ensure change is followed through and implemented. The sup-

porters of change, initially inspired by the vision and the guiding coalition, will

soon loose enthusiasm if they cannot see any compelling evidence of the change

yielding expected returns. To mitigate the risk of loosing momentum, Kotter

et al. (1995) emphasises the importance of planning for and creating short-term

wins. Thus, continuously providing evidence for the advantages of change, mo-

tivating the organisation and further fuelling the momentum. For managers,

this means that they need to identify what value potentials the change brings,

and then prioritise what can be realised in the near future and create a strategy

accordingly.

The opportunities of connectivity that has been identified have different time

horizons before they yield value. Remote diagnostic is an application that will

have instant effect if the business units adopt it, as it is merely a tool to optimise

the service process. However, predictive maintenance has by several interviewees

been expressed as an application that will not generate return on investment

until several years have passed. Software Developer C expresses:
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”Predictive maintenance will be difficult to achieve, it’s far away and

we need years of historical data.”

Software Developer C

Thus, the empirical shows that the process of adoption of connectivity will be a

lengthy process, implying years before some applications will yield any results

to the business units. This further emphasises the importance of creating quick

returns on other applications of connectivity in order for the business units to

be motivated in changing and investing in the new technology and tools.

The empirical data of the interviews also support Kotter et al. (1995), through

Expert E, Aftermarket Manager D and Expert F, all stating the importance

of companies in general, and Maxfil in particular, to align the change with the

business strategy, starting by focusing on the business problem to solve and

prioritise to achieve quick returns. Expert E, Senior Manager B and Expert F

all highlight that companies implementing connectivity usually spend significant

amount of time on problems that never yield any results. This is a result of

lacking not only a processes for prioritisation, but also a method to structure

how to solve business problems. Aftermarket Manager D further supports this

view, stating that Maxfil needs to focus on applications that align with the

business strategy and creates quick returns.

Although the prioritisation process required of Maxfil has inherent uncertainties

due to scarce experience in the area of connectivity, it is clear in interviewees

with Senior Manager B, Senior Manager C and members of the current guiding

coalition, that the focus is mainly on the proactive and predictive maintenance.

Both application have been identified as opportunities that will not be able to

generate quick returns. Thus indicating a risk of failing to provide the short-

term wins, that is highlighted by Kotter et al. (1995) and supported by our

findings as being key to maintaining the momentum of change.
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Step 7: Consolidating improvements and producing still more change

Declaring victory too early is devastating for a change project, and it is often

driven by both the initiators and the resistors of change. The initiators are eager

to celebrate the progress made and are therefore inclined to declare a victory as

soon as the change is showing results. At the same time, the resistors will insist

on declaring a victory as early as possible as this legitimise them to terminate

the change project (Kotter et al., 1995). Kotter et al. (1995) argues that organi-

sations need to focus on maintaining momentum by continuously initiating new

projects with new themes, hiring, promoting and developing employees who can

implement the vision, and further change systems and structures that don’t fit

the vision.

The identified business opportunities for Maxfil driven by connectivity is deemed

to have different time horizons before yielding return on investment. The adop-

tion of the asset management solution will enable the business units to offer

remote diagnostics, reducing cost of delivered service almost instantly. However

the opportunities of connectivity stretches beyond remote diagnostic, but these

also require more time and effort to achieve. As Business developer A describes

it:

”The historical data will need to stretch back several years in order

to train a predictive model to be of any value”

Business Developer A

Therefore it is crucial for Maxfil not to declare victory after realising the short-

term opportunities, but instead leverage those progressions and results to push

the project further, accelerating the momentum of the change. Otherwise the or-

ganisation might feel too satisfied with the early progressions, reducing the force

of change which will risk the business model innovation process to fail.
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In the context of Maxfil this entails leveraging the fact that the asset manage-

ment solution will enable central database storage for the complete organisation.

This is a change requirement for predictive maintenance, but should also func-

tion as the seed for the next phase of change. Communicating how the progress

will enable further opportunities with even more value potential is crucial for

Maxfil in order to maintain momentum. The next phase of change, moving

closer to predictive maintenance, would also entail building data analytic capa-

bilities by hiring new people to the organisation.

Our findings suggest that the seventh step of Kotter’s model provides additional

perspective on the business model innovation process that could help Maxfil in

their transformation. However, one must consider that this step is not relevant

until progress already has been made in the change process, hence it is too early

for us to make any conclusions on whether Maxfil will address these matters in

the future.

Step 8: Institutionalising new approaches

The last step of Kotter’s (1995) eight-step model highlights the importance of

institutionalise the new approaches as they risk to be revoked as soon as change

pressure decrease. Kotter et al. (1995) suggest that companies should focus

on showing how the new approach relates to improved performance, as well as

making sure the next generation of managers personify the new approach.

However, this step is not relevant to address until the change process has ma-

tured; Maxfil only just initiated this project and therefore we have chosen to

leave the eighth step out of the analysis. We believe our findings would be

premature and not be relevant for the study.
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6 Discussion

The following chapter will present a meta-analysis of the findings of section 5,

and discuss identified themes and how it relates to the theory.

6.1 RQ1: What are the business opportunities of connec-

tivity?

With respect to the research question, the empirical evidence of the case study

indicates that several opportunities of connectivity are recognised by Maxfil.

The identified opportunities are well aligned between internal and external in-

terviewees, where the vast majority of interviews recognised connectivity as a

source of value, with varying degree of impact and difficulty for the organisation

of Maxfil.

The core of the opportunities centre around the unlocking mechanism of ma-

chine data, making it available to the organisation, which has never before been

possible. This has been identified as a source of increased service efficiency of

the aftermarkets operation, and being able to increase the customisation of the

offering to the customer.

A sentiment analysis of the interviews conclude that the interviewee’s of Maxfil

as well as the external sources are optimistic yet unsure of the actual impact of

connectivity. Our own analysis of the sentiment is that the project managers

are in general more optimistic of the long-term opportunities such as predictive

maintenance, while the interviewees closer to the day-to-day operations are more

sceptical of the feasibility of such applications.

The findings of RQ1 show that there are multiple opportunities of connectivity,

and that Maxfil has come far in acknowledging the opportunities.

64



6.2 RQ2: What are the change requirements on the busi-

ness model derived from connectivity?

The findings implies that connectivity will affect all aspects of the business

model provided by the adopted framework of Johnson et al. (2008), and that

there are associated change requirements in order to succeed in adopting the

technology. These change requirements have been identified through the ac-

knowledged business opportunities by the interviewees and put in contrast of

the current business model of Maxfil’s business units.

As stated by Teece (1986), all technological innovation should be coupled with

strategic business review, and the development of an appropriate business model.

Major change requirements have been identified through analysis of Maxfil’s

business units. The findings of the case study concludes that the view of Teece

(1986) holds true, and that technology indeed needs to be considered from a

larger business model perspective.

An additional finding from the interviews is that management has mostly fo-

cused on the impact on the customer value proposition and technology, over-

looking how connectivity will affect the value capturing mechanism and what

organisational processes are required to enable connectivity. This confirms the

view of change management from the perspective of Gill (2002), which states

that management often overlooks the implications of change initiatives.

This shows the importance for management to anchor the analysis of change

requirements when adopting a new technology in a business model framework,

as it mitigates the risk of neglecting important implications.
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6.3 RQ3: How can change management facilitate the pro-

cess of change in relation to the business model re-

quirements derived from connectivity?

On an aggregated level, Maxfil has not addressed a majority of the change impli-

cations and key aspects of the change process necessary to succeed with business

model innovation. This shows that Maxfil is mainly focusing on the potential

outcomes of adopting connectivity, rather than addressing how to achieve such

adoption. The findings show that business model innovation has a risk of failing

due to the management focusing disproportionately on the technology itself, ne-

glecting how it will impact the business model and the process of change. This

validates the statement of Teece (2010), who argues that executives often as-

sume that the technological innovation in it self will lead to commercial success,

neglecting the need of business model innovation.

The change management model of Kotter et al. (1995) applied in the analysis of

the data has been able to identify structural hurdles of the organisation of Max-

fil, and change requirements beyond the business model framework. Thus our

findings indicate that change management can be a powerful tool in facilitating

the process of business model innovation.

Our findings suggest that Kotter’s eight-step model is mainly applicable from

step one to six, and step seven to eight is partly irrelevant in the context of the

case study as Maxfil only just initiated its change process. However, Kotter’s

model have been identified to put a lot of emphasis on the planning phase, which

is suitable in the context of the case study.

Lastly, the findings show that Maxfil has neglected a majority of the aspects

which Kotter et al. (1995) claims being the most common reason for failure in

change objectives. However, it is too early to speculate in the outcome of the

business model innovation.
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6.4 Generalisability of the findings

Maxfil is an established provider of metrology hardware products and software

solutions now entering a new domain through the launch of its asset management

solution. The new software will introduce connectivity, which will affect the

current business model and drive business model innovation. Hence, the case

company’s organisation can be considered as representative for organisations in

situation of disruptive change, and the study can provide insights to stakeholders

in the broader market.

The findings associated to the new value potentials of connectivity is arguably

generalisable as they have been confirmed by internal as well as external inter-

viewees. Given that the value potentials to a large extent are related to service

operations, the findings are generalisable to hardware service providers beyond

the case of Maxfil. Additionally, the new requirements on the business model

derived from the business model framework are requirements associated to the

connectivity technology itself, rather being unique to the case of Maxfil. How-

ever, the new requirements related to incentives to change and financial metrics

can only be generalised to companies with similar organisational structure, i.e.

decentralised structure with autonomous business units.

Lastly, the findings show that change management theory can help structure,

and function as an supportive tool in the process of deriving change require-

ments in business model innovation. From the case study we can see that the

company has not addressed major change requirements, thus supporting the

already existing change management literature. However, we cannot conclude

that the findings are generalisable beyond validating the general theories.

6.5 Sustainability discussion

United Nations has defined 17 sustainable development goals, addressing major

global challenges. The aim is to achieve a better and more sustainable future for

all. The goals are interconnected and are all of utmost importance to achieve,

in this thesis we address goal 8 Decent Work and Economic Growth, and goal 9

Industry, Innovation and Infrastructure.
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Decent work and economic growth is split into twelve targets, of which this study

contributes to two. Firstly, ”8.2 Achieve higher levels of economic productivity

through diversification, technological upgrading and innovation...”. This thesis

shows the importance of addressing change requirements in order to succeed

in adopting new technology, which is fundamental for achieving higher levels

of economic productivity through technology and innovation. Secondly, ”8.4

Improve progressively, through 2030, global resource efficiency in consumption

and production...”. The study has to a wide extent been centred around how

connectivity will affect the service offering of Maxfil. The answers to RQ1 clearly

shows that majority of the effect will lie in increasing asset utilisation for both

Maxfil and its customers. Thus contributing to a higher resource efficiency in

the global production system.

Industry, Innovation and Infrastructure is split into eight targets, of which this

study contributes to two. Firstly, ”9.4 By 2030, upgrade infrastructure and

retrofit industries to make them sustainable, with increased resource-use effi-

ciency and greater adoption of clean and environmentally sound technologies

and industrial processes...”. Secondly, ”9.5 Enhance scientific research, upgrade

the technological capabilities of industrial sectors in all countries...”. As for goal

8, the findings from this thesis may support companies to integrate connectivity

into their business, allowing for a more efficient resource-use, and as connectivity

contributes to this aspect it should be considered a clean and environmentally

sound technology.
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7 Conclusion

The following chapter will present the final conclusion of the study in an at-

tempt to answer the overall research question stated in section 1.4. The chapter

also presents how the study contributes to science, what the limitations are and

suggestions of future research are given.

7.1 How can change management facilitate business model

innovation?

Our research has identified that the business model innovation theory lacks

perspective to identify an exhaustive set of change requirements necessary to

transform the business model, and that organisations tend to disregard sev-

eral important aspects of the business model when faced with a new technol-

ogy.

We find empirical support of Teece (2010) statement regarding executives’ ten-

dency to focus only on the technological innovation itself, neglecting change

requirements of the business model.

As the statement of Teece has been found to hold true, our findings indicate that

change management can mitigate the risks of this biased focus, and furthermore

support business model innovation by identifying requirements of change beyond

the business model itself.

Thus, our final conclusion is that change management can contribute to business

model innovation through the identification of overseen change requirements

associated with the adaptation of connectivity.

7.2 Contribution to science

With the help of change management theory, we have analysed the require-

ments of change in relation to business model innovation, thus contributing to

a larger understanding to the problems associated with business model innova-

tion.
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The findings shows that the case company has overlooked the implications of

adopting connectivity on critical parts of its business model. Additionally, Max-

fil has not addressed several of the suggested actions in Kotter’s eight-step

model. This indicates that the company has neglected parts of the change pro-

cess required by the technological implications, and has put too much emphasis

on the technology by itself. We can therefore conclude that the change manage-

ment model suggested by Kotter is a tool to facilitate business model innovation

as it offers a wider perspective on the complete change process, mitigating risk

of having a one-sided focus in the business model innovation process. This find-

ing supports Teece (2010) statement that technological innovation is given too

much importance, neglecting the larger business model change necessary.

The study contributes to science by bridging the gap between business model

innovation and change management. The study also contributes to science yet

a validation of the problems associated with change, and that organisation are

struggling with change objectives.

7.3 Managerial contributions

The managerial contributions of this study can be sourced to the identifica-

tion of several overlooked aspects of business model innovation. Management

must consider connectivity from the current organisational structures in order

to identify hurdles that limits the adoption of technological innovations.

The findings of the study have contributed to an aggregated view of the oppor-

tunities of connectivity, and how requirements of change can be derived from

such opportunities in relation to an organisation like Maxfil. Our findings sug-

gests that Kotter et al. (1995) is a powerful tool for management to structure

its business model innovation process, as well as mitigating the risks of falling

in the common pitfalls in change projects.
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7.4 Limitations & further research

The conducted case study has an inherent limitation as it bound the example

of the single case company, Maxfil. The findings can be generalised to the

extent that the generalised theory of business model and change management

holds true, however, findings related to the specific case company in RQ1 and

RQ2 requires further investigation. Suggestions for further research would be to

conduct a similar research project on a different organisation in order to validate

the findings and claims of this study.

The interview objects are not evenly distributed concerning their area of exper-

tise, their geography and if they were internal or external stakeholders to Maxfil.

Thus, the perspectives gained from the interview can be skewed in correlation

to the distribution of the interview objects. Another aspect of the interviews

that contributes to the limitation of this study is that the statements of each

interview object has been given approximately the same importance, with little

influence of their prior experience. Hence, a suggestion for future research is to

investigate the skewness of the interviewee’s statements.

Another limitation is that the change project studied has been in an early stage

and therefore the findings of the study are subject to the given phase. Thus,

suggestions for further studies would be to investigate and validate whether the

findings would apply to a company that has gone through a similar business

model innovation project, through a retrospective analysis.

The change management model used validates that it can be a useful tool for

business model innovation, however, the change management theory in this

study is limited to the literature review. Further studies of change management

as a tool for business model innovation are required to further strengthen the

claims of this study.
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7.5 Final words

The research process associated with the study has been an interesting and

challenging learning experience. We have both developed skills and knowledge

in the field of business model innovation and change management which will be

useful tools in our future careers.

It is our hope that this study will inspire others to further investigate the role

of change management for business model innovation, and that this study has

laid down a track to continue such investigations.

We see great value potentials in adopting connectivity technology, and think

that organisations such as Maxfil are standing in front of exciting business model

innovation opportunities.
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Appendix

Interview questions guide

Internal interview questions

Introduction

• What is your professional background?

• What is your current title and role?

Operational overview

• How is your business area structured?

• How is your organisation structured?

• How is the current business model structured?

The value of data and connectivity

• Have you been able to collect and analyse customer data before?

• Do you see a value of getting access to the data associated with connec-

tivity?

• Where do you see the value arising?

• How would you use this data?

• Would you be able to use this data, i.e being able to catch the value of

this data?

– What are the difficulties and risks?

– What are the changes required?

• How do you see connectivity affect your organisation and business area?
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External interview questions

Introduction

• What is your professional background?

• What is your current title and role?

Connectivity and data

• How has the value of data changed?

• How would you value data of a customer?

• How is your company integrating customer data and data analytics in the

current business model?

• Do you think that the value of data can be realised with current structures

and solutions?

– What are the associated issues?

– What are success factors in being able to realise the value of data?

– What needs to change?

The customer

• How is the customer role changing with the introduction of connectivity

technology? For sales, marketing, R&D etc.

• How is connectivity changing the value of a customer?

• What will be important in the future?

The business model

• How has connectivity changed how you work with business models?

• How would you value data of a customer in relation to the the business

model?

• Do you perceive any trends within the market?
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