
IFKAD 2020 — Knowledge in Digital Age
Matera, Italy 9—11 September 2020

ISBN 978—88—96687—13—0 || ISSN 2280—787X

Communicating the Customer Perceived Value of a
Preventive Maintenance Solution: Implications for
Management Accounting Capabilities Development

Leo Mulari *, Maria Marek, Jouni Lyly—
Yrjanainen, Teemu Laine, Pentti Enlund
Unit of Industrial Engineering and Management
Tampere University
Korkeakoulunkatu 10, 33720 Tampere, Finland

* Corresponding author

Abstract

This paper aims to examine the value communication capabilities required in service development
by proposing a way for value communication of a preventive maintenance solution. The research
questions the paper aims to answer are, therefore, (1) how customer value of preventive
maintenance services can be quanti¿ed, visualized and communicated and (2) what the implications
of this value quanti¿cation and communication development to the wider MA capabilities
development are.
The study is based on an interventionist case study in a manufacturing company and its hose
assembly supplier. The researchers have worked with the case companies on development of a new
production innovation eventually providing value potential also for the OEM’s end users. In
addition to supporting the service development, the MA researchers have worked on creating
models for value quanti¿cation and Visualization of this potential new a¿ersales service concept.
Customer value of preventive maintenance services can be communicated by quantifying and
visualizing the cost behaviour of direct and downtime costs. The required capabilities can be
accessed from the ¿nancial department requiring also effective knowledge management practices.
Value quanti¿cation and communication capabilities are in crucial role in also in the early stages of
the servitization process and may warrant the help of the ¿nancial department. Value quanti¿cation
and communication is needed early in development of a service offering in order to push the idea
forward. Thus, these capabilities need to be developed to a suf¿cient level even before the
development starts. The ¿nancial department can have a role in this as the value analysis requires
certain skills and information to provide reliable estimations. The framework provided may also
help manufacturers understand the value created by preventive maintenance solutions.
The paper answers the call for more practical tools for servitization. Moreover, the paper adds to the
discussion about the role ofMA in the servitization process and provides insights in the capabilities
required in this process, especially in value quanti¿cation and communication.

Keywords — servitization, customer value, value quanti¿cation, value communication, MA
capabilities
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1 Introduction

For decades now, manufacturers have been engaging in the process of becoming a
service provider, though with varying degrees of success. After Vandermerwe and Rada
(1988) introduced the term servitization to describe this process, there has been extensive
academic inquiry on the subject (see, e.g., Baines et al., 2009). Different drivers, such as
competitive advantage, have been recognized as motivators for this change process
(Vandermerwe and Rada, 1988). However, success in servitization is not given and
manufacturers still face challenges (Brax, 2005) and, hence, the subject remains far from
being mature (Baines et al., 2017).
Value communication is one of the recognized challenges in servitization in which

management accounting (MA) capabilities could be utilized. Value communication is
needed both in sales and internally to push the new service development (Kindstrom et a1,
2012). However, in practice manufacturers ¿nd value communication challenging
(Hinterhuber, 2008) and, thus, value communication has been recognized as a challenge
in the servitization process (see e.g. Brax, 2005; Kindstrom et al., 2012; Parida et al.,
2014). MA capabilities could aid in value communication especially in value
quanti¿cation (Wouters and Kirchberger, 2015) which is needed in effective value
communication (Eggert and Ulaga, 2018).
Therefore, the objective of this paper is to examine the value communication

capabilities required in service development by proposing a way for value communication
of a preventive maintenance solution. The research questions the paper aims to answer
are, therefore, (1) how customer value of preventive maintenance services can be
quanti¿ed, visualized and communicated and (2) what the implications of this value
quanti¿cation and communication development to the wider MA capabilities
development are?
To answer the research questions, this article takes advantage of a unique access to an

industrial case on developing new technology that embeds customer value potential for
preventive maintenance. The case companies are a mining equipment manufacturer and
its hose assembly manufacturer who have jointly developed a production innovation
which provides value also to the end customers as an aftersales concept. The case is based
on an interventionist research project (see, e.g. Jonsson and Lukka, 2006; Suomala and
Lyly—Yrjanainen, 2012; Suomala et al., 2014; Lyly—Yrjanainen et al., 2017) and the
researchers have worked with the case companies in the development of the production
innovation as well as polishing the same innovation into a new service concept. As
interventionist MA researchers, they have also worked on creating models for value
quanti¿cation and visualization at the early stages of the service development process.
The paper, therefore, provides a practical tool for value communication and adds to the

discussion about the knowledge management aspects of the servitization process. First,
the cost model and the framework created answer to the call for new tools and techniques
to aid practitioners in the servitization process by Baines et a1. (2009). Second, by
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examining the capabilities required from the research team in the development of this
model the paper provides more insights on the role ofMA capabilities in servitization and
more broadly on the knowledge management aspect of servitization. Both these concepts
have gotten less attention in the literature (see e.g. Laine et a1, 2012; Leoni, 2015), thus
more inquiry on these subjects is warranted.

2 Literature Review

2.1 Customer Perceived Value ofPreventive Maintenance Service

The customer’s incentive to purchase the offering can be calculated as the difference of
the total customer value and the price of the offering (Anderson and Narus, 1998). This
difference between the total customer value and to total costs is also known as the
customer perceived value (Eggert and Ulaga, 2002). As summarized by Eggert et a1.
(2018), over the decades our academic understanding has evolved from the exchange
view on value to the current understanding of value-in—use and service dominant logic, in
which customer is always a co-creator of value (Vargo and Lusch, 2004). However, the
idea of customer perceived value as the difference of bene¿ts and sacri¿ces has persisted.
In one of the earliest instances Zeithaml (1988) de¿ned customer value as: (1) a low
price, (2) whatever the customer wanted from the offering, (3) the trade-off between the
quality received for the price paid and (4) the difference between all the bene¿ts received
and all the sacri¿ces incurred. The fourth de¿nition refers to the currently widely
accepted and used bene¿ts/costs model of customer perceived value (see e.g. Eggert and
Ulaga, 2002; Khalifa, 2004, Kumar and Reinartz, 2016, Lyly—Yrjanainen et al., 2019)
shown in Figure 1.

Total customervalue

Total customer cost Customer perceived value

V

Figure I. Customerperceived value

When evaluating the value ofpreventive maintenance, though in many cases increasing
the direct maintenance costs, it usually lowers the total maintenance costs. Preventive
maintenance has been used since the 1940’s to avoid unplanned downtime (Garg and
Deshmukh, 2006) and authors like Barlow and Hunter (1960) presented the ¿rst
mathematical models for time-based preventive maintenance policies. Thus, the bene¿ts
of avoiding unplanned downtime has been understood for decades. However, when
moving from corrective maintenance to more frequent preventive maintenance, the direct
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maintenance costs and downtime costs have an inverse relationship, where the direct costs
rise and downtime costs decrease (Woodward, 1997). Figure 2 shows this inverse
relationship.

COSTS

DI ”rect .
maintenance 2'5. ,,,, Downtime
CO____-,_.o-“' .....................costs

MAINTENANCE
FREQUENCY

Figure 2. The relationship between the direct maintenance and downtime costs (adaptedfrom
Tempest 1976, p. 459).

Thus, the value of preventive maintenance is composed of lower total maintenance cost
consisting of increased direct maintenance but substantially lower downtime costs. Direct
maintenance costs include costs like labor and materials that are caused directly by the
maintenance intervention (Pascual, 2008). Therefore, they are quite easy to measure and
control (Vorster and De La Garza, 1990). On the other hand, the downtime costs are
harder to quantify because they depend on different factors such as the production rate of
the equipment (Pascual, 2008). If the downtime costs come down more than the direct
maintenance costs rise, customer value is created from cost reduction in total maintenance
costs.

2.2 Value Communication Capabilities in Servitization

Value communication capabilities are required in service development. It is well
known that servitization process requires new capabilities for manufacturers to be
successful (see e.g. Oliva and Kallenberg, 2003). This is also evident in the fact that not
all manufacturers are able to provide pro¿table services (Malleret, 2006) or gain revenue
growth but with lower pro¿t margins (Neely, 2008). Value communication capabilities
are important as to sell services, customers need to be made aware of their value
(Malleret, 2006). Furthermore, value communication is needed also internally to push the
development project (Kindstorm and Kowalkowski, 2014).
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Effective service value communication necessitates value quanti¿cation and
visualization capabilities. As concluded by Eggert et a1. (2018) “...value proposition
quantification in business markets is a key consideration in eÀective value
communication”. Furthermore, value visualization capabilities are needed in service
sales (Kindstom and Kowalkowski, 2014) as customers struggle to understand the value
of services in advance (Kindstrom et al., 2012). Thus, to market the service offerings,
manufactures ¿rst need to quantify the value and then communicate it effectively.
However, these essential value communication capabilities seem to be underdeveloped

in many organizations. Rapaccini et al. (2013) noted that tools and skills developed for
service development were at the lowest stage of maturity compared to other aspects.
Furthermore, in practice manufactures ¿nd value quanti¿cation and communication
challenging (Hinterhuber, 2008). Lastly, manufactures struggle in value visualization
when moving away from their traditional products to more intangible services (Kindstrom
et al., 2012). Thus, the current struggles with value communication can be aggravated
when a manufacturer moves to more intangible services where these capabilities are
especially needed but not developed suf¿ciently.

2.3 Communicating the Value ofPreventive Maintenance

Communicating the value of preventive maintenance is challenging as the bene¿ts are
not visible. When preventive maintenance is utilized, the maintenance is done proactively
to avoid breakdowns and downtime (Ahmad and Kamaruddin, 2012). This increases the
direct maintenance costs, but the total maintenance costs usually decrease, thanks to the
reduced downtime (Woodward, 1997). However, these downtime costs are more
intangible Worster and De La Garza, 1990) and, therefore, not so easy to quantify.
Furthermore, the value is created in the long run, thus requiring understanding of the total
life-cycle costs (Brax, 2005).
Thus, to successfully communicate the value, not only the quanti¿cation of the

customer’s direct maintenance costs but also a credible estimation regarding the
downtime costs is required. In other words, in order to determine the customer perceived
value when moving from corrective to preventive maintenance, the behavior of the two
value components (the total customer value and total customer cost) needs to be known
well. The preventive maintenance, however, does not change the value-creation logic of
the customer and, therefore, it is possible to simply compare the costs with and without
the preventive maintenance approach, taking into account these two cost components.
Thus, the value quanti¿cation is focused only on the points of difference in value
(Wouters and Kirchberger, 2015). Therefore, the increase in customer perceived value is
created by decrease in total maintenance cost. In addition, as the decrease is created by a
reduce in intangible downtime costs, effective value communication is also required.
The framework in Figure 3 explains the customer perceived value of preventive

maintenance. As visible in the ¿gure, the framework makes connection between (1) the
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expected cost behavior of preventive maintenance compared to corrective maintenance
(Figure 2) and (2) the de¿nition of customer perceived value (Figure 1) explicit. In this
framework, the ‘cost lines’, normally represented horizontally, are only rotated to vertical
to illustrate how the graph showing the total cost of preventive maintenance can be used
to communicate customer perceived value, too. In other words, the framework therefore
explains and Visualizes the increase in customer perceived value resulting from the
reduced total costs enabled by investments in preventive maintenance.

COSTS

Downtime Total cost

costs * lncreasein
| customer
| perceived

___________________Imystery" '8'“
'Dawntime ‘
:costs :

DowntimeI ’ I
I Icosti

I I

Direct Direct Direct
malntenance f maintenance maintenance

“'5“ costs toss
Corrective Preventive MAINTENANCE Corrective Preventive
maintenance maintenance FREQUENCY maintenance maintenance

Figure 3. Customerperceived value ofpreventive maintenanceframework

Therefore, to communicate the value of their preventive maintenance, service
organizations need capabilities to (l) quantify their customers’ maintenance costs and (2)
Visualize the cost reduction. Cost quanti¿cation requires knowledge about the customers
processes (Wouters and Kirchberger, 2015) as well as cost calculation capabilities.
Furthermore, to eventually communicate the cost reduction, visualization/communication
capabilities are needed as the customer’s understanding of these intangible costs might be
limited.
Interestingly, MA function could be used to gain access to these required capabilities.

Wouters and Kirchberger (2015) bring up the idea that especially customer value
quanti¿cation can be very close to MA activities with the idea to show the bene¿ts of the
offering in monetary terms. The MA’s role in servitization is also conceptualized by
Laine et a1. (2012). In their paper they discuss the different roles ofMA in supporting the
servitization process. Therefore, manufacturers could utilize the MA function’s
capabilities and resources, especially in value quanti¿cation as a part of the servitization
process.
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Thus, the servitization process requires also effective management of the
manufacturer’s current knowledge assets. The knowledge assets of an organization
include intangible resources such as employee know-how (Moustagh¿r, 2008) but also
more tangible assets that enable the diffusion of knowledge (Linzalone, 2008). In the
servitization process, knowledge management systems that support knowledge sharing
should be in place (Leoni, 2015). Thus, from knowledge management perspective,
effective service value quanti¿cation requires the development of both intangible
knowledge assets (MA know-how) as well as more tangible assets (organizational
routines for sharing knowledge).

3 CASE: Communicating Value of Preventive Maintenance Service

3.1 Hose Harness as a Production Innovation — Knowledge Transfer Emphasized

This paper is based on an interventionist case study with a company manufacturing
mining equipment (OEM) and its hose assembly supplier. The mining equipment are
powered with hydraulics and, therefore, hose assemblies are needed to transmit the
power. A hose assembly consists of a piece of hose with ¿ttings crimped (i.e. squeezed)
at both ends.
The research collaboration started already 2011 with the development of a new digital

production concept for manufacturing machine-speci¿c hose assembly kits (Lyly—
Yrjanainen et al., 2016). However, as soon as the new hose assembly factory was up and
running, the sourcing management of the OEM started to ask for a solution to reduce the
installation time of hose assemblies.
A mining machine can have more than one kilometre of hydraulic hose or over 400

hose assemblies. When such mining machines have telescopic booms, the hoses going to
the front end are built into thick bundles, bound together with plastic safety spiral.
Especially these bundles are time consuming to build and, more importantly, work
ergonomics are poor causing sick leaves. Figure 4 shows a worker building the bundle
hose by hose and a ¿nished, spiralled bundle on the other boom of a mining machine.

Figure 4. OEMassembly worker installing hoses into a 'buna’le’on the machine boom
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The sourcing manager wanted to purchase the boom hose assemblies as a ready-made,
plug-and—play module similar to the wire harnesses used in the automotive industry. With
wire harnesses, wires and cables are Àexible; as long as they are all long enough, they can
be connected. However, high—pressure hoses have several layers of steel wire in them,
making the bending radius large and, as result, the hose ending points must be within a
tight tolerance.
When the hoses were previously cut manually, the length tolerance was not that tight

and, as a result, the OEM’s assembly workers had to change hose routings inside the
bundles to ensure that the hose end points are appropriate. Interestingly, the new digital
manufacturing technology embedded in the new digital production concept improved the
hose length tolerance, hence providing the starting point for the development of plug—and-
play hose harnesses.
Because of the variation in the hose length, each hose bundle was somewhat unique

and, hence, there were not much documentation on the assembly process either. Hose
routing is dif¿cult to document even with modern 3D solutions; instead, ideas for the
knowledge transfer were tested using waste hoses and cheap plywood mock-ups.
Eventually, after two years of development with the help of the research team, the
supplier eventually invented a solution to handle the knowledge transfer needed to build
the necessary jigs for both assembling the harnesses ergonomically at the supplier (left in
Figure 5) and transporting them to the OEM assembly line for easy and fast installation
(right in Figure 5).

HOSE ASSEMLBY
MANUFACTURER OEM . ”a . _

l
. ll
l
l

Figure 5. Supplier builds the bundle and the OEM installs it

Buses and trucks use preassembled hose harnesses for, e.g., brake hoses, though hose
harness concept has never been applied to large, high-pressure hose bundles. As pointed
out by the OEM Plant Manager:

“I have never seen nor heard about any manufacturer using preassembled
harnesses similar to ours. ”

Thus, new ideas were needed to manage the knowledge transfer and also how to build
the assembly jigs and tool fast and with low costs; mining equipment volumes are
measured in hundreds per year and such volumes simply do not justify high investments
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in assembly tools. At the same time, many experienced professionals were convinced that
outsourcing of the bundle assembly would never be possible. The development process,
therefore, included both technology uncertainties and ‘knowledge-management—related
uncertainties’ eventually solved.
When the uncertainties related to the process were solved, these ready—made, plug-and-

play hose harnesses provided clear value in the OEM’s ¿nal assembly. As stated by
Sourcing Manager:

“Previously it took one worker three shifts to build the bundle for one boom. With
this plug-and—play hose harness, the assembly time has dropped to three hours. ”

Factory throughput time and asset turnover are important KPIs for the OEM. The hose
harness concept impacts both these measures, appreciated by the top management. The
core competence of the supplier is the fast and low—cost knowledge transfer process
needed for ramping up new harnesses with limited amount of documentation available, a
knowledge asset hard to copy. Furthermore, the innovative ways of knowledge transfer
burden the over-burdened R&D and production engineering resources very little.

3.2 The Hose Harness Evolves in a Spare-Part Solution

Interestingly, the implication of the hose harness concept on the OEM ¿nal assembly
sparked another potential application for it. As mentioned by Sourcing Manager:

“If the harness speeds up the assembly process in the factory, it has potential to
reduce the maintenance downtime ofour mining customers as well. ”

When looking at the mining machines, the hose assemblies in drilling and tunnelling
equipment are wear parts; pressure hammering and falling rocks eat hoses up fast; the
replacement hose assemblies create a lubricative aftersales market for the OEM. At the
same time, drilling and tunnelling machines are bottleneck resources, hence calling for
new solutions for fast hose replacement. The comment of one of the OEM’s engineers
veri¿es the shared value potential:

“When I was younger and working on a tunnelling site, whenever a tunnelling
machine had a broken hose, everyone was running. It is evident that customers
would appreciate solutions that reduce the downtime oftheir bottleneck assets. ”

Despite the shared value potential of services related to hose assemblies of mining and
tunnelling machines, few OEMs have been able to successfully monetize it. As pointed
out by the OEM’s manager:

“We have not been able to compete with the local hose assembly suppliers. This is
because the delivery time is ofessence when selling replacement hose assemblies. ”

With the hose failures in bottleneck machines, the impact of downtime on the mine
productivity creates a need for fast replacement and, to shorten the lead time, a local hose
assembly manufacturer typically operates inside the mine, illustrated in Figmre 6.
Typically, the same local supplier is then used for the scheduled, regular maintenance,
too, hence keeping the OEM out.
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Figure 6. Replacement hoses.

The hose harness, however, may provide a solution that would help the OEM compete
with the local hose assembly manufacturers. Since the drilling machines typically are
bottle—neck resources in the mining operations, fast preventive maintenance solution on
wear parts adds value to the customers. In the best scenarios, the hose harnesses can be
changed down in the mining tunnels without driving the machine to the workshop, again
saving valuable drilling time. Thanks to the hard—to-copy knowledge assets of the OEM’s
hose assembly supplier, it is not so easy for the local hose assembly manufacturer to offer
similar value.

3.3 Modelling the Total Cost ofthe Proposed Preventive Maintenance Solution

The evaluation of the aftersales concept was initiated based on the value potential
identi¿ed in the OEM production. The focus ¿rst was on building the sales argument for
the cost reduction enabled by the complete hose bundle changeover with the plug-and-
play harness concept. However, the MA research team built more complex cost analysis
taking into account also the corrective maintenance. Table 1 shows the inputs used in the
cost analysis with example ¿gures.

Table 1. Inputs for cost analysis needed to evaluate customer value potential

a single hose € 150

of hoses for a complete changeover € 7 500

when a single hose is replaced 1 hour

Downtime when complete changeover is made 15 hours

changeover interval 6 months

cost per € 3 000
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First, when a hose breaks down, the hose is taken to the workshop inside the mine and,
based on the sample, a similar one is manufactured. The wear-down hose assembly is
used as a sample and depending on its condition, the new locally—made hose assembly
does not always follow the factory spec.
Thanks to the local monopoly, the hose assemblies manufactured in the mine cost ten

times more (150 Euros in the table above) than what the OEM pays for the hose
assemblies Interestingly, as shown on the second row, the price of a complete pre—
assembled, DEM-speci¿ed hose harness can be even less compared to the ‘pirate’ hose
assemblies purchased locally.
Third, when a hose assembly breaks down, with the hose assembly workshop operating

in the mine, the downtime is about one hour. Fourth, when comparing the time needed for
building a new harness from loose hose assemblies or installing a plug-and-play hose
harness, the time reduction was estimated about 60%:

”In a mine, the old bundle has to be disassembled before the new harness can be
installed. In addition, there is usually a team of three to four people doing the
wor .”

Fifth, the hose assemblies in the boom of a new machine usually work for about two
months without any breaks. After the two months, ¿rst hose failure occurs, and the hose
failure frequency grows until it is time to rebuild the entire bundle. In the cost analysis,
the boom hoses are completely changed in every six months while, to ensure error—free
drilling, the hose harness should be changed every two months.
Finally, the bottleneck role of the drilling and tunnelling equipment makes the

opportunity cost of lost sales the most important cost element. In this case, the
opportunity cost is the gross pro¿t the 10st hour of drilling capacity. As pointed out by
one of the managers:

“Depending on the mine, the cost ofdowntimeper hour can be anythingfrom 3 000
to 50 000 Euros. ”

However, in order to make to make a conservative cost estimation, a downtime cost of
3 000 Euros per hour was used. Figure 7 visualizes the cost analysis for both the
corrective and preventive maintenance policies based on the information discussed above.
First, the graph on the top illustrates the cost behaviour with the hoses replaced at failure.
The magnifying glass shows the 150 Euros of the replacement hose purchased locally and
the downtime cost of one hour. As the graph illustrates, the hoses in the bundle start to
fail after about two months with the failure frequency increasing until, after about six
months, all the hoses are changed, and the bundle rebuilt in a workshop. The dashed line
shows the accumulated costs, summarized in the pillar on the right. Second, the graph at
the bottom illustrates the cost behaviour when the preassembled hose harness is changed
in every two months to ensure failure—free drilling. Though the cost of hoses is a bit
higher, the signi¿cant reduction in the downtime brings the costs down almost 50%.
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Figure 7. Total costs ofhose maintenance in six months.

The ¿gure aims to (1) visualize the signi¿cance of single hose failures to total
maintenance costs, (2) highlight the predictability of costs with the hose harness, (3) show
the amount of direct maintenance and downtime costs in both maintenance policies and
(4) show the total cost reduction over the time period. The ¿gure above provides a simple
illustration of the key variables used for communicating the value potential within the
organization. Naturally, in case the company wishes to push this service concept in the
market, the ¿gure can be used for communicating the value potential and the value
drivers to the customers, too.
The ¿gure above showed the cash—Àow perspective of the two service approaches, with

the total impact summarized on the right. However, the same summary can be shown
using the illustration typical for preventive maintenance, as shown in Figure 8. The two
arrows on the right Show the total costs of the two service approaches, both split into the
direct costs and downtime costs. When placed parallel, these two arrows make the total
cost impact explicit. As the ¿gure shows, the perceived customer value (i.e. 59 700
difference in the total costs) is shown in the same way typical to the bene¿ts-sacri¿ces
frameworks, though this time only vertically. However, Figure 8 makes it very explicit
how the customer perceived value analysis follows the well—accepted idea of preventive
maintenance, with the cost components coming ¿om the framework illustrating the
inverse relationship between direct costs and downtime costs.
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Figure 8. Increase in customerperceived value with the hose bundle in six months.

The cost analysis and the Visualisations can, then, be used for building different
scenarios educating both internal and external stakeholders. For example, to save on the
direct costs, a mining company may be interested in accepting three to four hose failures
during the third month to reduce the number of complete hose harness changeovers.
However, with such a costing tool the sales organization can prepare an analysis showing
that more than two hoses failures during the third month makes the customer’s idea
unpro¿table. Such analyses introduce a totally new costing capability also for the OEM’s
front-line after—sales organization; value often is context speci¿c (the downtime cost, for
example, depends on the mineral customer is mining) and, therefore, it is important to use
organization’s MA knowledge to build MA competencies also in the front end.

4 Conclusion

The paper examined the value analysis and communication capabilities required in
service development. Such capabilities are clearly required for building a shared
understanding about the desired business development (Laine et a1. 2012), and for
identifying more detailed development activities based on such shared (continuously
re¿ned) understanding.
The ¿rst research question was how customer value of preventive maintenance

services can be quanti¿ed, visualized and communicated. In response, Figure 8 shows a
more detailed analysis of the customer perceived value using the framework introduced in
this paper. The framework that was introduced and utilized in this paper holds several
implications. First, it provides a promising basis for understanding and analyzing the
longitudinal value of preventive maintenance activities. Second, it represents an example
of an approach enabling a company interested in service development develop a
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¿amework through which central value elements can be identi¿ed, further examined and
communicated within and across organizational boundaries. As such, the framework
represents a rare example of the tools and techniques that has been already a decade been
called for in the servitization literature (Baines et a1. 2009)
Regarding the second research question focusing on the capabilities required for these

processes of customer value quanti¿cation, visualization and communication, one should
note that external interventionist researchers are not always available. Instead, the
company personnel need to hold those capabilities by themselves, within ¿nance,
services, R&D and other operations. MA (or ¿nance function) should typically be there
for actively supporting decision—making for business development. However, the
information about the value and pro¿tability embedded to servitization has been
discussed so far in rather exploratory terms, and a more detailed, supportive role ofMA in
servitization could deserve substantial further examination (Neely 2008, Laine et a1. 2012,
Tenucci and Supino 2019). The development process around the case of this paper could
be largely supported by the MA function of the company, which provides nice avenues
for MA to truly become a business partner as discussed in the literature (see e.g.
Jarvenpaa, 2007). However, MA is not working in isolation. Instead, cross—functional
activities are desired in order to identify, ¿irther develop and manage the service business
development.
The process, similar to the case presented in this paper, for developing the capabilities

for quantifying, Visualizing and communicating the customer value, is desired in
companies aiming at service business development in a solid, knowledgeable basis. The
process presented in this paper is related to increasing understanding about the value and
business impacts of proactive maintenance services. However, there are several other
avenues for developing new service businesses that could bene¿t from extended such MA
capabilities. Thus, our paper holds implications for revisiting the role of the ¿nance
function and other experts in developing and utilizing their capabilities ofMA supporting
service business development and decision-making.
The study presented in this paper is not without limitations. The case represents an

empirical illustration on for quantifying, visualizing and communicating the customer
value, and has contribution in itself. However, wider implications presented in this paper
regarding MA capability development in this context require further examination. Further
research is encouraged to provide additional cases for extending the similar idea to
different service business development contexts and for examining the need for and use of
MA capabilities extensively in the servitization context. This would represent a major
contribution in the research area, by providing new means for identifying and managing
value of servitization.
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