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Over the past few decades, firms have arguably become more dependent
on each other. On average, purchased products and services account

for more than 50 % of the total cost of large firms. In addition, they have
become more complex, requiring closer co-operations between buyers and
suppliers.

This development has also been reflected in the growing literature on
Open Book Accounting (OBA). It deals with the systematic exchange of
confidential financial and nonfinancial information that legally indepen-
dent business partners undertake with the aim to manage their interdepen-
dencies. Prior research has observed large differences in OBA depending
on whether the exchanged product is standardised or designed by the
buyer, the supplier or both parties together. At the same time, limited at-
tention has been paid to how OBA might be used in capital equipment
sales. Capital equipment is characterised by its need for support with spare
parts and services over its extended life cycles. High opportunity costs
might also arise whenever it cannot be used due to scheduled services or
unexpected breakdowns.

The thesis analyses consequently how OBA is designed and used in the
embedded buyer-supplier relationship between a manufacturer of capital
equipment and one of its major customers. With its detailed observa-
tions, the study contributes also to an improved general understanding of
the interconnection between inter-organisational and intra-organisational
designs and uses of OBA information. Moreover, it challenges current
views of OBA as primarily increasing visibility. In contrast, it illustrates how
increases and decreases of visibility are simultaneously and continuously
negotiated between actors in industrial networks.
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Chapter 1

Intfroduction

As a result of globalisation, rapid technological development and an increas-
ing complexity of technical products, firms have become increasingly de-
pendent on each other (Kraus and Lind, 2007). Survey studies have for
example found that the 100 largest US firms have increased their spent on
purchased products and services to more than 50 percent of their total costs
on average. Depending on industry and company, this figure can rise to 70
to 80 percent of total costs (Anonymous, 2002). Similar developments have
been reported for other parts of the world, such as Scandinavia (Gadde and
Hakansson, 2001, Gadde et al., 2010). In addition to this relative increase in
external sourcing, the characteristics of outsourced products and services
have also changed, giving rise to a need for closer buyer-supplier interaction.
Cooper and Slagmulder (2004) have for example observed a change from
mostly purchasing commodity products and processes to purchasing com-
plex products and services based on proprietary supplier technology. Ac-
cording to their studies, those products require a close buyer-supplier
interaction to ensure an optimal specification from the perspective of both
parties, thereby ensuring an optimal trade-off between quality, functionality
and cost.

A common problem constitutes here that firms usually only exchange
price information with each other (Kulmala, 2002). This means that a buyer
only knows what a certain product or service costs in terms of purchasing
price, but not what has caused this price in the form of necessary production
steps and related costs in the upstream supply chain. Conversely, the supplier
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does not know which consequential costs a certain product or service design
causes in its customers’ and customers’ customers’ production processes.
This lack of insight makes it accordingly difficult to design products and as-
sociated processes that are optimal from a total cost perspective.

The exchange of additional, financial and nonfinancial information is ac-
cordingly required in order to manage interdependence in complex supply
chains and networks (Mouritsen et al., 2001, Agndal and Nilsson, 2010,
Caglio and Ditillo, 2012, Alenius et al., 2015). The study of such financial and
nonfinancial information exchanges is the subject of the literature on Open
Book Accounting (OBA). It can be defined as #he systematic excchange of confiden-
tial financial and nonfinancial information that legally independent business partners un-
dertake with the aim to manage their interdependencies (see Chapter 2.2.1, page 14).
OBA has been established as a research field in the accounting literature in
the beginning of the 1990s (see e.g. Munday, 1992, Otley, 1994, Hopwood,
1996) and grown since then (for previous reviews see Kulmala, 2002, Hoffjan
and Kruse, 20006, Kajiter and Kulmala, 2010).

1.1 The concept of inferdependence in the study
of Open Book Accounting

The concept of interdependence has been at the heart of OBA since its very
beginning (Munday, 1992, Otley et al., 1995, Hopwood, 1996). In one of the
first calls for research, Hopwood (1996) for example asked for “a more ex-
plicit awareness of the interdependency of action and the role which joint
action can play in organizational success” (p. 589).

The meaning of the term znterdependence is itself important as it suggests
that both the buyer and the supplier are dependent oz each other rather than
one of the partners being solely dependent on the other (Oxford University
Press, 2016a, 2016b). In cases of (one-sided) dependence, it has been argued
that OBA can usually not be applied successfully for a range of reasons. For
example, if the buyer is unilaterally dependent on the supplier, the supplier
lacks the incentive to open its books (Kulmala, 2004, Romano and
Formentini, 2012, Kumra et al., 2012). In turn, if the supplier is dependent
on the buyer, it might be possible for the buyer to force the supplier to open
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its books. It has, however, been argued that suppliers try to refuse such re-
quests due to the perceived risk of subsequently being pressed in prices
(Munday, 1992, Kajtter and Kulmala, 2005, Caglio and Ditillo, 2012) and
that, if they cannot refuse these requests, might falsify the provided infor-
mation (Lamming, 1993, Lamming et al., 2001), exert little effort to save
costs in the long-term (Munday, 1992) and/or develop negative attitudes to-
wards the buyer, making future co-operations difficult (Windolph and
Moller, 2012).

Interdependence can thus be seen as an important precondition for a
mutually beneficial, long-term use of OBA. At the same time, while buyer-
supplier relationships are usually characterised by 7nferdependence in a range
of areas, they are also characterised by zzdependence in a range of other areas
(see for example Ford et al., 1998, Araujo et al., 1999, 2016). A reason for
this lies in that while interdependence provides benefits, entertaining inter-
dependent relationships is also resource consuming and constrains firms in
their ability to engage in relationships with third parties (Gadde and Snehota,
2000, Hakansson and Ford, 2002). In consequence, firms usually entertain a
range of relationships with external business partners that are characterised
by different degrees of interdependence and independence (Ford et al., 1998,
Araujo et al., 1999, 2016).

Seen from this perspective, it is not surprising that scholars have ob-
served different forms of OBA being applied in different buyer-supplier re-
lationships, characterised by different kinds of interdependence (see for
example Cooper and Slagmulder, 1999a, 2004, Agndal and Nilsson, 2010).
Early research has for example focused on OBA in relationships where in-
terdependencies mostly arise from the buyer designing the product, but out-
sourcing its production to a supplier (see e.g. Munday, 1992, Cooper and
Yoshikawa, 1994). In these relationships, detailed financial and nonfinancial
information with a focus on manufacturing costs are exchanged. This OBA
information is then used to facilitate discussions on potential changes in the
specification of the product and its cost consequences at the manufacturer
and cost-plus based price negotiations.

As research progressed, it has also considered OBA in other types of
relationships, characterised by other kinds of interdependencies. Some re-
searchers have for example studied OBA in relationships where the supplier
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develops and produces a standardised product that is sold to many different
buyers. Examples of such products are pharmaceutical drugs (Dekker and
van Goor, 2000), nondurable consumer products (Dekker, 2003, Agndal and
Nilsson, 2010) and standardised components and bulk material (Kulmala,
2004). OBA seems here not to include the exchange of detailed financial and
nonfinancial information related to the manufacturing of the product, as the
respective processes are independent of particular customers and thus man-
aged independently by the buyer. Instead, information exchanges seem to
focus on other areas in which interdependencies exist, i.e. the purchasing of
raw and packaging material from sub-suppliers (Agndal and Nilsson, 2010,
Romano and Formentini, 2012, Kumra et al., 2012), logistics (Dekker and
van Goor, 2000, Dekker, 2003) and servicing (Kulmala, 2004).

Some scholars have later on also studied OBA in relationships in which
the buyer delegates product development to the supplier based on some
overarching technical and interface specifications (Cooper and Slagmulder,
1999a, 2004, Mouritsen et al., 2001). Other scholars have studied relation-
ships in which product development is conducted jointly by the buyer and
supplier (Cooper and Slagmulder, 1999a, 2004, Agndal and Nilsson, 2009).
In this research, quite fundamental differences in interdependence and OBA
have also been found.

Interdependencies might sometimes also stretch beyond focal dyadic re-
lationships, making the involvement of further firms into OBA necessary
(Cooper and Yoshikawa, 1994, Carr and Ng, 1995, Dekker and van Goor,
2000, Dekker, 2003, Kulmala, 2004, Agndal and Nilsson, 2009, Romano and
Formentini, 2012). Cooper and Yoshikawa (1994) have for example ob-
served that buyers who specify the product, but outsource its production,
might include the supplier’s sub-suppliers into OBA (see also Munday, 1992,
Kajuter and Kulmala, 2005, Agndal and Nilsson, 2008, Alenius et al., 2015).
This is so as the supplier itself outsources the manufacturing of some sub-
components to sub-suppliers, which in turn might stand for a large propor-
tion of the product’s cost. Likewise, any delivery problems between the sub-
supplier and the supplier might ultimately also affect the buyer. The buyer
might thus want to discuss the product specification and proactively learn
about and manage potential supply chain risks. In addition, the buyer might
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want to exploit indirect links between its different suppliers and their sub-
suppliers to create economies of scale and scope.

As prior research on OBA has thus enquired into a wider array of focal
buyer-supplier relationships, characterised by different kinds of interdepend-
encies, differences in OBA have been observed and discussed.

1.2 Problematizing prior research on Open Book
Accounting

OBA has thus grown to become an important and varied stream of research
within management accounting. At the same time, some theoretical chal-
lenges continue to exist in this field of research. One identified gap is that
prior research seems to have primarily focused on the interdependencies that
arise from the division of product development and manufacturing between
buyers and suppliers and their influence on OBA. As I have begun to discuss
above, prior research has discerned considerable differences in interdepend-
ence and OBA, depending on whether the product is standardised in char-
acteristic or designed by the buyer, the supplier or jointly by both. Significant
interdependencies do, however, not only arise during the development and
production of products, but also during their use (Baraldi and Strémsten,
2006, Hakansson and Waluszewski, 2007).

This is in particular the case for capital equipment, and, thus, the equip-
ment that firms continuously use in their production (Oxford University
Press, 2017). While capital equipment is, like other products, often designed
and produced by the supplier on the buyer’s specific requirements, it requires
frequent maintenance with spare parts, labour and supplementary products
and services (Benton, 2010, Burt et al., 2010, Hofmann et al., 2012). In addi-
tion, it requires the buyer and supplier to invest into particular supporting
facilities, such as maintenance workshops and stocks of spare parts. Moreo-
ver, different organisational units of the buyer and supplier are commonly
involved in its acquisition, use and maintenance. Burt et al. (2010) observes
for example that operations, plant engineering, purchasing and marketing de-
partments of the buyer are often involved in the purchasing and use of the



6 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

equipment. Similarly, different organisational units of the supplier and indi-
rectly connected relationships might be involved. Significant interdependen-
cies arise accordingly between the buyer and supplier due to its need to not
only develop and produce capital equipment, but also maintain it over ex-
tended periods.

These interdependencies are also visible financially. Schweiger (2009) ob-
serves for example that, depending on the type of capital equipment, the in-
itial purchase price constitutes only 5-50 percent of total cost over its life
cycle. Moreover, significant opportunity costs arise whenever the equipment
cannot be used due to maintenance or unexpected breakdowns. Schweiger
(2009) reports opportunity costs of up to 1,000 Euros per minute for a cer-
tain machine, while Burt et al. (2010) estimate the downtime costs due to a
failing machine in the production facilities of an automobile assembler to
26,000 dollars per minute.

As most costs arise only during its use, but are intimately related to the
initial product design, some authors have suggested to design capital equip-
ment with its complete Life Cycle Cost in mind (LCC; Fabrycky and
Blanchard, 1991, Asiedu and Gu, 1998, Wouters and Morales, 2014). Simi-
larly, some scholars have provided the normative advice to evaluate capital
equipment purchases from a life cycle cost perspective (see for example
Ellram, 1995, Ellram and Siferd, 1998). From a normative standpoint, pror
literature has accordingly outlined how LLCCs can be calculated by discount-
ing connected future cash flows and making uncertainties visible with the
help of Monte Carlo simulations.

At the same time, none of the two literatures have enquired into behav-
ioural aspects related to the potential exchange and use of LCC calculations
and other pieces of information between buyers and suppliers of capital
equipment. Reviewing the LCC literature from an accounting perspective,

Dunk (2004) has thus also concluded:

“Although significant benefits are attributed to life cycle cost analysis, there is
little evidence regarding the extent of its application in organizational settings.
Moreover, there is scant systematic evidence available with respect to the array
of factors that may influence its use” (p. 403).
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A study of the interdependencies and OBA in capital equipment sales
might thus be considered an important area along which the literature might
be expanded. Capital equipment sales appear to be highly impacted by the
outlined maintenance-related resource interdependencies, which in turn
might leave a significant imprint on OBA in the respective buyer-supplier
relationships. In addition, the study of OBA in capital equipment sales might
also highlight new aspects of OBA in general that have not been discussed
in prior literature, but might be noticed when studying OBA in this particular
setting. A study of OBA in capital equipment sales might accordingly not
only help to refine prior theory, but also lead to new discoveries related to
the complex empirical phenomenon in general (Keating, 1995, Dubois and

Gadde, 2014).

1.3 Aim of the thesis

In line with this identified theoretical challenge, the following research aim
can be formulated:

e The aim of the thesis is to understand how the specific interdepend-
encies existing in capital equipment sales impact OBA in this setting.
As part of this undertaking, some new, general aspects of OBA might
also be discovered.

1.4 Outline of the thesis

With this aim in mind, the thesis is structured into nine chapters (Figure 1,
page 8). Chapter 2 develops the analytical framework that is applied in the
literature review and the empirical study. The framework further substanti-
ates the link between OBA and interdependence and defines the two terms.
It also introduces a further distinction between the design and use of OBA
and defines interdependence in the context of the thesis. Chapter 3 summa-
rises extant research from the perspective of this framework. In Chapter 4,
the methods applied in the empirical case study of OBA in capital equipment
sales are described. Chapters 5 to 7 report the results of the empirical study.
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In particular, Chapter 5 describes the observed interdependencies, while
Chapters 6 and 7 describe the design and use of OBA in capital equipment
sales respectively. Finally, Chapter 8 compares and contrasts the empirical
tindings with extant literature and Chapter 9 summarises the thesis’ theoret-
ical and practical contributions and provides recommendations for future re-
search.

Figure 1 Overview of the thesis' disposition
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Chapter 2

Analytical framework

This chapter develops and explains the analytical framework on which both
the literature review (Chapter 3) and the empirical study on Open Book Ac-
counting (OBA) in capital equipment sales (Chapters 5-7) build. The frame-
work highlights the interrelationship between the design and use of OBA
and the interdependencies existing in particular focal, embedded buyer-sup-
plier relationships (Figure 2). Before the individual elements of the frame-
work are discussed, some theoretical arguments for the analytical link
between OBA and interdependence are provided next.

Figure 2 Analytical framework

Open Book Accounting

Design | {—— | Use

g

Resourceinterdependencein the buyer-supplierinterface
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2.1 Motivating the analytical link between Open
Book Accounting and interdependence

From the beginning of the literature on OBA, it has been argued that OBA,
in particular its design, is not generic, but is interrelated with the interdepend-
encies existing in particular buyer-supplier relationships (see for example
Lamming, 1993, Tomkins, 2001, Cooper and Slagmulder, 1999a, Cooper and
Slagmulder, 2004). In an early contribution, Lamming (1993) for example
observed with regard to the design of OBA:

“In practice, the customer should only require directly relevant data and should
be able to justify any and all requests (i.e. rather than requiring card blanche access
to the supplier’s costing systems)” (ibid, p. 214, emphasis in original)

Similarly, Tomkins (2001) observed that “[t]here is clearly a different em-
phasis in the detailed information content required for different types of al-
liances” (pp. 181-2). In the analytical framework (Figure 2), OBA is
accordingly linked to the interdependencies existing in particular relation-
ships. Theoretical support for these analytical connections can be found in
two complimentary lines of reasoning.

2.1.1 Bounded rationality

One motivation for the analytical link between OBA and interdependence
can be found in the argument of bounded rationality (Simon, 1947, Cyert
and March, 1963, within the industrial network approach, see e.g. Ford and
Hikansson, 2006). While, under full rationality, firms might be seen as fully
knowledgeable of all their direct and indirect interdependencies with busi-
ness partners and having no need to differentiate the kind of information
exchanged with different business partners', this is not the case under
bounded rationality.

! Fully rational firms, which are not limited in their perceptual or information processing capabilities, are
able to exchange the same information with all firms they are directly or indirectly connected to. Given their
information processing capabilities, they can analyse the data in the next step and extract the information
they require in particular relationships.
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Bounded rationality highlights that firms are limited in their perception
and information processing capabilities, which might make it difficult for
them to behave completely rational in information exchanges. Firms might
for example only be aware of some of their resource interdependencies with
certain business partners (Weick, 1969, Pfeffer and Salancik, 1978). In addi-
tion, even if they had full information on all their interdependencies, firms
might not necessarily be able to fully analyse and understand it. A conse-
quence of this is that too much information from business partners might
sometimes be as helpful as no information at all. Within the OBA literature,
Lamming et al. (2004) have considered this by stating that providing too
much information could even be intentionally used by business partners to
“actually blind or dazzle the receiver, or perhaps (...) to hide the fact that
critically important parts are missing or false” (p. 299). On a related note,
Kulp (2002) has also observed the importance of information precision and
reliability in information exchanges.

The argument of bounded rationality can accordingly be seen as provid-
ing support for the bidirectional link between OBA and interdependence.
First, due to limits in perception and information processing, it is feasible to
assume that there is not one single generic form of OBA. Rather, information
exchanges might be adapted to the specific interdependencies at hand in par-
ticular relationships, and in particular to those that are perceived as “major
problems” which business partners wish to manage with each other
(Lamming, 1993, Lamming et al., 2001, 2004, Tomkins, 2001). In the light of
information processing limits, this increases also the efficiency and effective-
ness of OBA (Kulp, 2002, Caglio and Ditillo, 2012).? Second, the interde-
pendencies that are considered as important to manage might change over
time as firms apply OBA and learn about their different kinds of interde-
pendencies. OBA might thus be expanded over time to additional, already
existing interdependencies (see for example Alenius et al., 2015). Likewise,
as buyers and suppliers manage their interdependencies with each other, they

2'This is in particular so as firms might use different accounting systems and definitions, necessitating either
the costly development of common definitions or creating an understanding of each other’s definitions
(Tomkins, 2001, Kulmala, 2004, Kajiter and Kulmala, 2005, Agndal and Nilsson, 2008). Without such
definitions, firms are found being unable to understand and draw conclusions from exchanged data (Kulp,
2002).
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might also create new interdependencies (Alenius et al., 2015, Ford and
Hiakansson, 20006).

2.1.2 The coexistence of co-operation and self-interest in business
relationships

Complimentary arguments for adapting OBA to the specific interdependen-
cies at hand can be found in the observation that business partners are not
only cooperative. In contrast, they also nurture their self-interests, which
might lead to conflicts (Johanson and Mattsson, 1987, Hakansson and
Snehota, 1995). As Hakansson and Snehota (1995) have for example ob-
served:

“Elements of cooperation and conflict have been found to coexist in the atmos-
phere of business relationships. There is an inherent conflict about the division
of benefits from a relationship, but other conflicts also can arise over time. A
relationship does not mean that all conflicts have been straightened out and re-
solved once and for all” (p. 9).

Given the natural self-interest of business partners and the potential con-
flicts that might arise out of it, scholars have cautioned firms to consider that
business partners might potentially misuse the conveyed data to their own
advantage (see e.g. Gietzmann, 1996, Baiman and Rajan, 2002b). Several
ways in which conveyed OBA information might be misused by business
partners have been outlined by prior literature. These include buyers subse-
quently pressing their suppliers in price negotiations (e.g. Munday, 1992,
Kajiter and Kulmala, 2005, Windolph and Méller, 2012), buyers changing
suppliers based on the gained insights (Seal et al., 2004), buyers exploiting
the conveyed ideas on their own (Baiman and Rajan, 2002b) or with direct
competitors to the firm that originally conveyed the information, thereby re-
ducing its competitive advantage (e.g. Jarimo and Kulmala, 2008, Cooper and
Slagmulder, 2004, Romano and Formentini, 2012). Similarly, suppliers might
consciously or unconsciously spread information from a particular buyer to
other customers (Cooper and Slagmulder, 1999a, 2004). According to the
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literature, the risk of potential misuse is particularly high if information dis-
closure is one-sided and the conveyed information does not become out-
dated over time (Cooper and Slagmulder, 1999a, Lamming et al., 2001, 2004).

Adapting OBA to the particular interdependencies that are to be man-
aged actively with particular business partners can minimise such behavioural
risks (Lamming et al., 2001, Tomkins, 2001, Cooper and Slagmulder, 1999a,
2004). First, the focus on areas of interdependence allows business partners
to simultaneously exclude areas in which they might perceive themselves as
independent and that thus might be of high importance for their network
position (Lamming et al., 2001, 2004). Likewise, the exchange of information
on areas of existing interdependence that are not yet to be managed actively
might be deferred until later (Lamming et al., 2001).

Second, if information is limited to areas of interdependence, it is usually
also specific to at least some degree. If subcontractors for example disclose
manufacturing cost information on a particular product, it might be difficult
to analyse this information in relation to other products provided by other
suppliers, as the configuration of the products manufactured by them might
differ (Cooper and Slagmulder, 1999a). This can be seen as reducing the risk
of a potential misuse of such information.

Third, as interdependence suggests mutual dependence, it is usually dif-
ficult to manage with one-sided OBA information disclosure. Multilateral
disclosure might thus become necessary, which in turn can create some trust
and substantially reduce the risk of potential misuse of confidential infor-
mation by business partners (Lamming et al., 2001, Cooper and Slagmulder,
2004). Accordingly, any business partner who misuses information received
from others needs to fear that the other firm(s) might retaliate such behav-
iour, e.g. by releasing equally sensitive data to competitors.

The discussion of firms’ natural self-interest provides thus complimen-
tary argumentative support for the assumed connections in the framework.
In particular, behavioural risks associated to firms’ self-interest might pre-
clude the implementation of a single generic OBA design with all business
partners. Rather, firms might consider in a more detailed manner with whom
they want to share which kind of information. As discussed, due to the lower
associated risks, information on areas of interdependence that are to be man-

aged jointly might be primarily exchanged (Lamming et al., 2001).



14 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

Moreover, while the OBA design might be adapted to existing interde-
pendencies between business partners, this might also hold the other way
around. Adapting the degree of interdependence might thus be seen as a way
to support the implementation of particular OBA designs. Interdependence
with particular business partners might for example be increased by remov-
ing a directly competing supplier from the supplier portfolio (Romano and
Formentini, 2012) or increasing the number of components bought from a
particular supplier (Cooper and Slagmulder, 1999a, 1999b, 2004). Reversely,
interdependence might also be decreased by establishing relationships with
alternative suppliers or customers (Cooper and Slagmulder, 1999a).

Complimentary arguments associated with the concept of bounded ra-
tionality and the natural self-interest of business partners lend thus strong
support for the conceptual link between OBA and interdependence. Next,
these two elements are described in detail.

2.2 Open Book Accounting

2.2.1 Defining Open Book Accounting

Interdependence commonly provides the backdrop for interaction
(Hakansson, 1982, Ford and Hakansson, 2006) and thus information ex-
changes. At the same time, not all information exchanges might be regarded
as OBA (see in particular Hoffjan and Kruse, 2006, Caglio and Ditillo, 2012).
In the context of this thesis, OBA is defined as #he systematic exchange of confi-
dential financial and nonfinancial information that legally independent business partners
undertake with the aim to manage their interdependencies.

OBA concerns accordingly the exchange of both financial and nonfinan-
cial information between legally independent business partners. In addition
to financial information (Hoffjan and Kruse, 2006), nonfinancial information
has been pointed out as important to manage interdependencies between
tirms for several reasons (Kajuter and Kulmala, 2005, Mouritsen et al., 2001,
Agndal and Nilsson, 2010, Caglio and Ditillo, 2012, Alenius et al., 2015). To
begin with, nonfinancial information, such as production capacity, lead
times, set-up times and the rate of inventory turnover, has been found to aid
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the understanding of financial information (Mouritsen et al., 2001). Moreo-
ver, nonfinancial information has been regarded as important for the man-
agement of certain risks that are difficult to depict in absolute financial terms,
but can potentially lead to severe financial consequences. Agndal and Nilsson
(2010) observe for example that buyers working on principles of lean pro-
duction might be severely impacted by delivery failures or quality problems
of their suppliers. Firms seem to manage these risks by systematically moni-
toring nonfinancial indicators, such as delivery precision and production ca-
pacity of their suppliers, and requiring regular updates on the suppliers’
financial strength and policies with regards to product development, quality,
logistics, purchasing, risk management and ethics (Agndal and Nilsson, 2010,
Kumra et al.,, 2012). Furthermore, buyers often provide different kinds of
nonfinancial information to their suppliers, such as access to new product
development plans and production schedules. This information is not only
particularly valuable to coordinate the work carried out in the different firms
(Gulati and Singh, 1998, Tomkins, 2001, Dekker, 2004). The degree of con-
tidentiality of the provided information can also be seen as an expression of
trust and important ingredient to furthering mutual interdependence be-
tween business partners (Tomkins, 2001, Cooper and Slagmulder, 2004). The
inclusion of nonfinancial information is accordingly also important as these
important kinds of information might otherwise be missed out.

In order to qualify as OBA, the exchanged financial and nonfinancial
information needs to be confidential in character and should thus not be
available by other means (Lamming, 1993, Hoffjan and Kruse, 2006, Caglio
and Ditillo, 2012). In addition, OBA information is usually assumed to be
exchanged in a systematic manner rather than on an ad hoc basis (Kajiiter
and Kulmala, 2005, Hoffjan and Kruse, 2006, Caglio and Ditillo, 2012).

2.2.2 The design of Open Book Accounting

A common problem of prior research is that it has referred to OBA without
explicitly stating what it “actually entails” (Agndal and Nilsson, 2010, p. 163,
see also Hoffjan and Kruse, 2000). In an attempt to improve conceptual clar-
ity, a distinction between the design and the #se of OBA is made in the context
of this thesis (see also Agndal and Nilsson, 2010).
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For the conceptualisation of the design of Open Book Accounting, I
draw inspiration from the general model of accounting information system
design developed by Gordon et al. (1978). Following their model, the design
of accounting systems concerns the specification of three elements: pre-
parer(s), recipient(s) and the characteristics of the particular information they
exchange.” As part of their example, Gordon et al. (1978) note also that in-
dividual organisational units might be recipients of information from certain
units and preparers of information to other units in the next step. They thus
acknowledge that the design needs to take into account that the preparation
and receipt of information is a distributed activity that might include several,
directly and indirectly involved organisational units.

As Gordon et al.’s (1978) model has been originally developed with intra-
organisational accounting systems in mind, in line with its original ideas, it
requires some adaptation to the study of OBA. Three points shall be high-
lighted in particular. A first aspect that might require further consideration is
the distinction into preparers and recipients. While this distinction might
have been useful for the study of intra-organisational information-flows, it
becomes somewhat problematic when discussing inter-organisational infor-
mation exchanges. In those, individual firms might act as both preparers and
recipients at the same point in time and with regard to the same specific
interdependencies. At the same time, as Gordon et al. (1978) have high-
lighted, it is always important to note who exactly is allowed to enter or re-
ceive certain kinds of information and who is excluded from it. This has also
been highlighted by research on OBA (see for example Lamming et al.,
2001). As a result of this contemplation, it is suggested to adopt the term of
“participants in the information exchange’ as a more general term and, at the same
time, to consciously discuss for each (group of) participant(s), which infor-
mation they provide and/or receive.

A second aspect that requires more consideration is Gordon et al.’s
(1978) observation that different participants might be directly and indirectly

3 Gordon et al.’s (1978) model includes also a fourth element concerning the technology employed to trans-
mit the information. They list a number of different technologies, such as written reports, online-computer
data, telephone calls and face-to-face meetings. As the way in which OBA information is exchanged has
not been discussed extensively in the prior literature (see e.g. Caglio & Ditillo, 2012), this element is side-
lined in the analytical framework and the subsequent literature review. We will, however, reconsider it as
part of the discussion chapter (Chapter 8.2).
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involved in the information exchange. This opens up for the study of the
design of accounting systems from a network perspective. Firms participat-
ing in OBA usually include the focal buyer and supplier, but might also in-
clude indirectly connected firms, such as sub-suppliers or competitors to any
of the participants (see e.g. Cooper and Yoshikawa, 1994, Dekker, 2003,
Kulmala, 2004).

A third aspect concerns the characteristics of the information that are
exchanged. In the context of this thesis on OBA, one characteristic, the fi-
nancial and nonfinancial information data items that are shared, appears par-
ticularly relevant. Gordon et al. (1978) observe that different data items might
be communicated, such as production rate data or inventory levels. Prior re-
search has found that the OBA design might differ with regard to the data
elements that are exchanged (Carr and Ng, 1995, Cooper and Slagmulder,
2004, Hoffjan and Kruse, 2006, Agndal and Nilsson, 2010). It might for ex-
ample include data on manufacturing operations (see for example Cooper
and Yoshikawa, 1994, Mouritsen et al., 2001, Kajiiter and Kulmala, 2005) or
on logistics only in particular relationships (see for example Dekker and van

Goor, 2000, Dekker, 2003).
2.2.3 The use of Open Book Accounting

The design of OBA sets the framework for the use of OBA. While account-
ing information might be used to several ends, two particular uses of OBA
are distinguished in the following.

The attention directing use of Open Book Accounting

The attention directing use of financial and nonfinancial information is well
established within the accounting literature (Simon et al., 1954, Gordon et
al., 1978). In their classic study, Simon et al. (1954) for example noted:

“It has been noted that reports are used for their value in directing attention to
trends and drifts, to underlying causes of recurrent day-to-day problems, and
generally to matters that may escape attention in the course of direct supervi-

sion” (ibid, p. 28).
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OBA might direct attention to interdependencies with existing and new busi-
ness partners that are naturally difficult to perceive by direct supervision (e.g.
Dekker, 2003, Kajiter and Kulmala, 2005, Alenius et al.,, 2015). Dekker
(2003) has for example observed how the supermarket chain Sainsbury in-
troduces OBA with its existing suppliers and subsequently becomes aware
of its interdependencies with those in general and with regards to logistics in
particular. It accordingly directs more attention to these areas. Kajlter and
Kulmala (2005) observe how an automobile manufacturer uses OBA with
new suppliers to direct their attention to important aspects of interdepend-
ence right from the start of the relationship. Moreover, OBA might not only
direct attention to interdependencies with directly connected business part-
ners, but also indirectly connected ones (e.g. Cooper and Yoshikawa, 1994,
Dekker and van Goor, 2000, Kulmala, 2004). Cooper and Yoshikawa (1994)
observe for example how OBA can direct the buyer’s attention to the indirect
interdependencies it has with its supplier’s sub-suppliers.

Relationships might include a range of different interdependencies that
might be perceived or not depending on the OBA design. The OBA design
influences thus to which interdependencies business partners direct their at-
tention. Mouritsen et al. (2001) observe for example how a certain OBA de-
sign directs the business partners’ attention to functional and interface
requirements in one case while another OBA design, used in another rela-
tionship, directs the partners’ attention to direct and indirect manufacturing
costs. The design of OBA and its attention directing use can thus be per-
ceived as closely interrelated.

The decision facilitating use of Open Book Accounting

Calling attention to particular aspects of business is often insufficient. In or-
der to solve concrete problems, firms need to make decisions, which might
be facilitated by accounting information (Simon et al., 1954, Gordon et al.,
1978). Simon et al. (1954) observed for example that firms often draw on
accounting information from standardised reports and particular analyses to
understand concrete problems, evaluate alternative solutions and, finally,
make decisions.

This use has also been noted for OBA (Tomkins, 2001, Agndal and
Nilsson, 2008, 2010). Tomkins (2001) has for example noted the importance
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of OBA when mastering particular events in a relationship, which includes
the consideration of different alternatives and a joint agreement on the ac-
tions to be taken. Agndal and Nilsson (2008) identify seventeen decisions
that are supported by OBA in the relationship between a large car assembler
and a supplier of complicated plastics and rubber parts. Those include sup-
plier selection, decisions on component design, who should carry out certain
operations, investments into specialised tools and price revisions.

Decision making in business relationships is of high complexity, provid-
ing OBA with a particularly important role. While business partners might
for example sometimes take decisions that only affect their own firms based
on OBA information, decisions usually affect several, legally independent
tirms. These firms might possess different kinds of knowledge that is im-
portant to consider when forming a decision and might also be affected dif-
terently by individual decisions (Dekker and van Goor, 2000, Tomkins, 2001,
Baiman and Rajan, 2002a, Dekker, 2003, Cooper and Slagmulder, 2004,
Kajiter and Kulmala, 2005, Agndal and Nilsson, 2008). While a decision
might for example be beneficial from a total cost perspective, these benefits
might be distributed inequitably among the concerned companies. One part-
ner might for example need to invest additional resources and encounter
higher costs, while the resulting cost benefits are reaped by the other partner
(Dekker, 2003, Agndal and Nilsson, 2008). Decision making is further com-
plicated by that it is non-hierarchical and builds on compromises as to how
potential benefits might be shared (Van der Meer-Kooistra and Scapens,
2008). Moreover, relationships are dynamic. Decisions might accordingly be
of temporary character only and subject to continuous reassessments (see
e.g. Alenius et al.,, 2015, Hikansson et al., 2010).

OBA can facilitate decision making in such complex settings as it allows
business partners to consider “what each party wishes to achieve from the
collaboration, how feasible the goals and relative roles are and what actions
need to be taken” (Tomkins, 2001, p. 171). OBA thus enables the pro-active
consideration of the consequences of particular decisions for the concerned
actors, thereby making their introduction more likely (Dekker, 2003).

The decisions made with the help of OBA might differ depending on the
interdependencies and the OBA design at hand. Agndal and Nilsson (2010)
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tind for example large differences with regard to the decisions that are sup-
ported by OBA in three different kinds of relationships. A vehicle manufac-
turer uses OBA for example in its supplier relationships to decide on
suppliers, component (re-) designs, manufacturing process improvements
and the pricing of the purchased components. In contrary, a retail chain uses
OBA mainly to decide on changes in logistics and joint purchases of e.g.
packaging material. Understanding the particular decision facilitating use of
OBA, given certain OBA designs and interdependencies, is thus important.

2.3 Resource interdependence

An important concept that requires further definition is interdependence. In
this thesis, the focus lies in particular on the interdependence that arises in
specific focal buyer and supplier relationships. At the same time, it is
acknowledged that individual business relationships are embedded in other
relationships (Granovetter, 1985, Uzzi, 1997) and interdependence as well as
OBA might thus sometimes stretch across several relationships.

2.3.1 Interdependence in the industrial network approach

The industrial network approach is one theory that has been developed from
several hundred case studies with the aim to understand the interdependen-
cies that accrue in individual, embedded buyer-supplier relationships
(Hakansson, 1982, Hakansson and Snehota, 1995, Hakansson et al., 2009,
2010). According to the research perspective, business partners are naturally
interdependent with each other to different degrees. This is so as interde-
pendence not only provides benefits, but also involves costs (Gadde and
Snehota, 2000, Hakansson and Ford, 2002). Interdependence might for ex-
ample imply increased coordination costs and constrain the ability to interact
with third parties (Gadde and Snehota, 2000). In addition, it might direct
innovation efforts into a certain direction, which might lead to problems in
the long term when alternative technologies become more important
(Hakansson and Ford, 2002, see also Christensen, 1997).

According to the industrial network approach, interdependencies arise as
firms interact over time across many different exchange episodes and adapt
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their activities, resources and actor identities to each other, which provides
their relationships with a specific substance (Hakansson and Snehota, 1995,
Ford and Hakansson, 2006). Interdependence between activities arises as
firms coordinate different technical, administrative or commercial activities
that are carried out within and between firms. Activities build on resources
that business partners invest into and combine with each other. Interdepend-
ence between resources arises as business partners adapt their resources to each
other. Finally, as activities and resources are coordinated and combined, in-
terdependence arises between actfors. Actors establish bonds and shape each
other’s identities. According to the industrial network approach, individual
relationships are embedded in larger activity patterns, resource constellations
and actor webs that might support and/or constrain certain changes within
individual relationships (Hakansson, 1982).

2.3.2 Focus on resource interdependence

Empirical studies usually focus on one of the three levels of analysis
(Hakansson and Snehota, 1995, Gadde and Hakansson, 2001). In the context
of this study, particular focus lies on resource interdependence. According
to Ford and Héakansson’s (2006) words, “[r]esources are at the heart of inter-
dependence. The interdependencies between actors relate closely to the fact
that their respective resources are not isolated but are related to each other”
(p- 14). Scholars have applied the perspective in different fields, such as in-
dustrial marketing and purchasing (Hakansson and Waluszewski, 2002, 2007,
Waluszewski et al., 2009), strategy (Baraldi, 2008) and accounting (Lind and
Stréomsten, 2006, Baraldi and Strémsten, 2008, 2009, Carlsson-Wall et al.,
2009, Alenius et al., 2015), and shown that it captures well this important
element of interdependence.*

In the context of this thesis, the focus on resource interdependence pro-
vides two specific advantages. First, most prior studies on OBA provide de-
tails on the resources that are combined within particular relationships. This

4 For a more complete list of publications and PhD theses building on the resource layer of the industrial
network approach, see Baraldi et al. (2012).



22 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

makes it possible to cluster this research and to integrate research falling un-
der each type of resource interdependence in the literature review. Second,
the perspective is also particularly helpful in the analysis of an empirical case
study on the design and use of OBA in capital equipment sales. Capital equip-
ment can be seen as a particularly heavy resource that in itself is made up of
many different other resources, sourced from different suppliers (Brusoni et
al., 2001, Araujo et al., 2003). The approach allows thus to understand the
interdependencies arising in capital equipment sales and their impact on
OBA on a general level. At the same time, it also facilitates the study of po-
tential differences in the design and use of OBA that might exist with regard
to the particular resources that are combined in capital equipment. Besides a
general understanding of the interdependencies and their impact on OBA
design, an even more fine-grained analysis is thus supported by the research
perspective.

The importance of resource interfaces

According to the resource layer of the industrial network approach, business
relationships can be conceptualised as resource interfaces that are created
when buyers and suppliers “relate and combine their respective resource ba-
ses” (Araujo et al., 20106, p. 3, see also Araujo et al., 1999). Interfaces are
“interconnection(s) between two or more entities at a shared boundary”
(Dubois and Araujo, 20006, p. 22). The importance of the interface between
resources has for example been highlighted by Penrose (1959) and Alchian
and Demsetz (1972). They have observed that resources are heterogeneous
in character and that their value arises from the interfaces they share with
other resources (Penrose, 1959, p. 25, 74-76, Alchian and Demsetz, 1972).
Value can accordingly be created by creating new interfaces (Penrose, 1959)
or adapting existing interfaces between resources (Alchian and Demsetz,
1972), tor example by refining their fit.

According to the industrial network approach, an important function of
business relationships is to establish interfaces between the resources busi-
ness partners own and have access to via other, indirectly connected relation-
ships. Establishing interfaces between resources is an important economic
activity as no firm can own all the resources it requires. Access to resources
of business partners is thus crucial (Hikansson and Snehota, 1995,
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Hikansson and Waluszewski, 2002). In addition, no firm can develop the
features of its resources on its own. Suppliers might for example design cer-
tain features into a resource, but these features are of no value unless they
are activated by the buyer and used in an interface with other resources
(Hakansson and Waluszewski, 2002, Harrison and Hakansson, 20006). Inter-
action between the supplier providing resources with certain features and the
buyer as a user of these features is thus pivotal (Hikansson and Waluszewski,

2002, Araujo et al., 1999, 2016).
Characterising resources

Buyers and suppliers might combine different kinds of resources in their in-
terface. One conceptualisation distinguishes between technical and organisa-
tional resources (Héakansson and Waluszewski, 2002, Dubois and Araujo,
20006). According to this model, organisational resources store the knowledge
about technical resources and develop them over time. Technical resources
are the artefacts of past interactions as well as the subject of the continuous
interaction between business partners (Ford and Hékansson, 2006). Two
types of technical resources are facilities and products and two types of or-
ganisational resources are business units and relationships (Hakansson and
Waluszewski, 2002, Gadde and Hakansson, 2008).

Facilities include the plants, logistics infrastructures, machines, vehicles,
information systems and other forms of equipment that are used to develop,
produce and distribute products (Gadde and Hakansson, 2008). Facilities
might limit the features a certain product resource can take in the short-term.
At the same time, facilities might be adapted to make new product features
possible. Production facilities are owned by business units.

Products are transferred between different business units. They need thus
to be handled by different facilities and business units at the buyer and sup-
plier.

Depending on the level of analysis, business units can be “a firm, a part of
a firm, or several firms together” (Gadde and Hakansson, 2008, p. 36). The
perspective of business units on current and potential resource combinations
is highly impacted by the facilities they own, the range of products they use
and produce and the business relationships they are part of (Hdkansson and
Waluszewski, 2002).



24 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

Business relationships are the result of continued interaction between busi-
ness units. They coordinate particular exchanges (Richardson, 1972) and take
time and effort to develop (Héakansson and Snehota, 1995, Hakansson and
Ford, 2002). As resources might be adapted within these relationships and
give them a certain substance, they can over time take on the form of quasi-
organisations (Blois, 1972).

According to the industrial network approach, resources usually share
interfaces with several other resources at any point in time (Hdkansson and
Snehota, 1995, Hikansson and Waluszewski, 2002, 2007, Baraldi and
Stromsten, 2006, Gadde and Hakansson, 2008). Buyer-supplier interfaces
and the resources that are combined therein develop thus not in isolation,
but are embedded into larger structures (Granovetter, 1985, Uzzi, 1997). Accord-
ingly, it is sometimes important to extent the study beyond individual buyer-
supplier interfaces to understand the connection with other, directly and in-
directly connected, resources and resource interfaces.

2.3.3 Interdependence in four buyer-supplier interfaces

Interdependence arises in buyer-supplier interfaces when the resources that
are combined at a particular interface are adapted to each other. Through ad-
aptation, a better fit between the respective resources can be established.
However, adaptations might make it also more difficult to use the respective
resources in other interfaces. The standardisation of some resources within
a buyer-supplier interface might thus often be necessary (Hakansson and
Waluszewski, 2002). When the interface between two or more resources is
not adapted, but standardised, these resources are seen as independent of
each other (Hakansson et al., 2009). Accordingly, the following definition of
interdependence is proposed for the thesis: Interdependence exists when different
kinds of resources (in particular facilities, products, organisational units and business re-
lationships) are adapted to each other at specific buyer-supplier interfaces.

Araujo et al. (1999) have conducted an empirical study on buyer-supplier
interfaces. According to their study, products, facilities, business units and
relationships are often combined and adapted in similar ways at specific
buyer-supplier interfaces (see also Araujo et al., 2016). In particular, they dis-
tinguish between four generic kinds of buyer-supplier interfaces that are
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characterised by different kinds of resource adaptations and thus degrees of
interdependence (see Table 1, page 20).

Standardised buyer-supplier interfaces

Standardised buyer-supplier interfaces build on the idea of standardisation of
both technical and organisational resource interfaces (Araujo et al.,, 1999,
2016). Products might be standardised by engineering norms, such as those
set by the International Organization for Standardization (ISO), or by the
supplier who develops and produces them in an undifferentiated form for a
large set of customers. Manufacturing facilities are usually also not adapted
to particular customers. Standardisation of technical interfaces enables econ-
omies of scale to be reaped. At the downside, standardisation might require
the buyer to adapt other components of its end products to the standardised
components.

In standardised interfaces, organisational resource interfaces are also
highly standardised. There is generally no need for the supplier nor the buyer
to adapt their organisational resources to each other. Suppliers only need to
know about the general demand and the most important variations in com-
ponent design, as those are not specific to individual buyers. They usually
drive innovation without reference to particular customers and publish cata-
logues from which buyers order. Small adaptations of organisational rou-
tines, e.g. with regard to order scheduling and logistics, might nevertheless
occur (see also Ford et al., 1998, Dubois, 2003). Internal business units at the
buyer and supplier are in general also not adapted to the specific counterpart.
At the supplier, buyer-contact is limited to the sales function. As component
design is standardised, the purchasing department at the buyer might manage
the supplier relationship without much involvement of technical depart-
ments. Purchasers might reside over databases with potent suppliers and
conduct regular commercial assessments.

Specified buyer-supplier interfaces

Specified buyer-supplier interfaces are characterised by some limited adapta-
tion of both technical and organisational resources (Araujo et al., 1999, 2016).
The product is for example specified by the buyer, but its production is out-
sourced to suppliers which become part of the buyer’s expanded production
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structure. By pooling together orders for similar products from several buy-
ers, suppliers can achieve economies of scale and scope that none of its buy-
ers might be able to reach on their own. In order to achieve those, it uses
highly standardised facilities. Some smaller adaptations of the facilities, such
as the investment into dies, might, however, be necessary.

While still standardized to some degree, organisational resource inter-
faces become also more adapted. Coordination is required before and during
production. While specifying the product, the buyer might need to take into
account the supplier’s facilities and some of its parallel relationships with
other buyers. In this way, the buyer can support the supplier in creating econ-
omies of scope among orders from different buyers. In order to make some
practical suggestions on how the product specification might be improved in
terms of its manufacturability, the supplier might also require some general
understanding of the product that the buyer produces and of which the com-
ponent forms a part of. During production, order schedules need to be co-
ordinated in order to ensure that the supplier can use its facilities as efficiently
as possible and the buyer receives high quality, on-time deliveries to avoid
any standstills of its manufacturing facilities. Some organisational adaptations
are thus necessary and specific to the relationship. A higher number of busi-
ness units might also be involved in the relationship. The supplier might have
key account managers assigned to specific buyers. In addition, some contact
between engineers and operations staff of the business partners might be
necessary to find optimal product configurations and coordinate production.

Translation buyer-supplier interfaces

In translation interfaces, the buyer delegates product development to the
supplier based on some functional and interface requirements (Araujo et al.,
1999, 2016). The supplier is accordingly relatively free in how it “translates”
these requirements into concrete products, given its own technical and or-
ganisational resources and orders from other customers. This flexibility pro-
vides it with the possibility to generate economies of scale and scope. It might
for example mainly change the interfaces of the product while leaving its
“technical core” unchanged and/or use the same subcomponents in several
products developed and produced for different customers. The buyer bene-
fits from the supplier’s ability to invest into research and development and
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innovate with regard to the component. At the same time, as those innova-
tions are also available to its competitors, the buyer might not be able to
differentiate its products with the component it sources through translation
interfaces. As the supplier develops and manufactures similar products for
different buyers, the adaptation of facilities is usually also limited to dies.
The organisational resources adapted on the relationship-level differ
from standardised and specified interfaces. While the supplier can change the
product’s specifications quite freely as long as she adheres to the functional
and interface requirements set by the buyer, regular design review meetings
to synchronise development efforts might be necessary. As the supplier owns
the product specification and components might be difficult to replace due
to their technical interfaces with other components in the buyer’s end prod-
uct, switching supplier during production is almost impossible. Accordingly,
tight coordination of production is required. As the supplier is responsible
for both the development and production of the product, the buyer is less
involved in the supplier’s relationships to sub-suppliers (see also Hikansson
and Snehota, 1995). The supplier requires also some flexibility in order to
benefit from its connections to other buyers. Several business units might be
involved in the interface. Cross-functional teams at the buyer might for ex-
ample define functional and interface requirements and need to work to-
gether with teams from different functions at the buyer (Araujo et al., 2016).

Interactive buyer-supplier interfaces

Interactive interfaces are characterised by an open-ended dialogue in which
buyers and suppliers develop product specifications interactively (Araujo et
al., 1999, 2016). Compared to translation interfaces, the buyer’s technical and
interface requirements are thus seen as more flexible. Technical adaptations
might for example occur both with regard to both the suppliet’s or buyet’s
products and facilities. Accordingly, both buyer and supplier require in-depth
knowledge of each other’s technical resources. Araujo et al. (2016) observe
also that the products exchanged via interactive interfaces often take the
form of larger systems and that innovation with regard to these is important
due to their importance for the buyer’s end customers. Examples include
electric powertrains or active safety systems that automobile manufacturers
might source from their suppliers (Araujo et al., 2016). Existing facilities
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might limit the choice of product specifications. Maximum size restrictions
for components might for example be set out of the need to produce it on a
certain high volume manufacturing line. At the same time, some larger in-
vestments into dies, production equipment and testing equipment might be
necessary due to the innovative character of the product. These investments
might sometimes be also customer-specific as proprietary technologies and
product specifications might be developed with and for particular customers.
The benefits of these adaptations might often be uncertain, materialise only
after several periods and have no value outside the particular buyer-supplier
interface (Araujo et al., 1999, 2010).

The interactive interface warrants also a large number of organisational
resources. As the concept of the buyer’s end product has not been finalised
from the outset, frequent coordination meetings, routines and guest engineer
programmes might be necessary to avoid the work on conflicting ideas. Ac-
cordingly, deep ties might exist in particular between the engineering units of
the buyer and supplier. Araujo et al. (2016) observe also that coordination
between several cross-functional teams of the buyer and supplier, working
on different product development projects in parallel, might become neces-
sary. As the supplier is responsible for larger systems, it becomes also re-
sponsible for a larger number of sub-suppliers compared to specified
interfaces. Suppliers might sell to other customers in order to recoup the
investment into product development carried out with specific customers
and to create economies of scale and scope (Araujo et al., 20106).

2.3.4 Maintenance-related resource interdependencies in
capital equipment sales

Building on the industrial network approach’s resource layer (Hakansson and
Snehota, 1995, Hakansson and Waluszewski, 2002), Araujo et al.’s (1999,
20106) typology describes accordingly four buyer-supplier interfaces in terms
of the resource interdependencies they give rise to. As production is always
performed by the supplier, differences between the interfaces arise mainly
based on the distribution of product development responsibilities between
the buyer and the supplier. Depending on the interface, the product design
is either standardised or established by the buyer, the supplier or jointly by
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both. Technical and organisational interdependencies increase accordingly
along a continuum from standardised to interactive interfaces.

Maintenance-related resource interdependencies in capital
equipment sales

While Araujo et al.’s (1999, 2016) typology is accordingly useful to character-
ise different kinds of buyer-supplier interfaces in terms of their interdepend-
encies in product development and production, it falls short of describing
interdependencies that arise during the use and maintenance of products.
Such interdependencies appear particularly significant in the purchase and
sale of capital equipment and thus the “equipment intended for continuing
use by a business” and identified as capital asset (Oxford University Press,
2017). As observed within the purchasing and supply management literature
(Burt et al., 2010, Benton, 2010, Hofmann et al., 2012), capital equipment
gives rise to additional, maintenance-related resource interdependencies be-
tween products, facilities, business units and indirectly connected relation-
ships.

Capital equipment requires for example the subsequent exchange of a
large number of spare parts and other maintenance-related products and ser-
vices over its extended life cycle in the buyer’s operations (Hofmann et al.,
2012). The connected cost usually exceed the initial investment by many
times (Burt et al., 2010, Schweiger, 2009, Hofmann et al., 2012). Schweiger
(2009) observes for example that the initial purchase price might only con-
stitute 5-50 percent of the total cost over the life cycle of a certain machine.

Capital equipment requires also the adaptation of interfaces between ad-
ditional facility resources of the buyer and the supplier. In order to support
smooth maintenance and operations, investments into maintenance work-
shops and spare part stocks might become necessary. As significant oppor-
tunity costs arise whenever capital equipment cannot be used, these
investments are seen as an important subject of buyer-supplier interaction
(Burt et al., 2010).

Moreover, Burt et al. (2010) and Hofmann et al. (2012) observe that ad-
ditional business units might be involved in the purchasing and subsequent
maintenance of capital equipment. Plant engineering and marketing units of
the buyer might for example be involved to evaluate the fit of the equipment
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with existing and future production process and product portfolios. In addi-
tion, the buyer’s operations department might coordinate maintenance-re-
lated questions (see also Hofmann et al., 2012) and its finance unit might
draw up budgets for maintenance and replacements for the years following
the initial purchase (Burt et al., 2010). As capital equipment constitutes com-
plicated products, the involvement of different units of the supplier and 7»-
directly connected relationships might also be assumed. Due to its focus on the
buyet’s organisation, these are, however, not discussed in the reviewed pur-
chasing literature (Burt et al., 2010, Benton, 2010, Hofmann et al., 2012).

Relating Araujo’s (1999, 2016) typology to capital equipment sales

Capital equipment is accordingly connected to significant maintenance-re-
lated interdependencies that have not been described in Araujo et al.’s (1999,
2016) typology before. The typology remains at the same time nevertheless
relevant for the description of the different interdependencies that can arise
with regard to the initial development and production of capital equipment.
Burt et al. (2010) observes for example that the design of capital equipment
is often highly adapted to the buyer’s specific requirements. As it forms part
of the buyer’s larger facilities, it shares for example technical interfaces with
other equipment the buyer owns and the products the buyer develops and
produces. Adaptations of the design of capital equipment might accordingly
be necessary and performed by the supplier alone based on the buyer’s func-
tional and interface requirements as in translation interfaces or jointly by the
buyer and supplier as in interactive interfaces. As the adaptation of capital
equipment takes time and consumes significant resources, substantial lead-
times of several months or even years might also apply (Burt et al., 2010),
similar to the time it takes to develop and manufacture other products. At
the same time, Burt et al. (2010) notes also that the design of capital equip-
ment might occasionally be standardised. The chemical and petroleum in-
dustry might for example require a large number of standardised pumps,
which it regularly maintains and exchanges. Accordingly, capital equipment
seems to lead to additional, maintenance-related resource interdependencies
that might be added to Araujo et al.’s (1999, 20106) existing four generic in-
terfaces.
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Literature review

3.1 Open Book Accounting in standardised
buyer-supplier interfaces

Standardised buyer-supplier interfaces are associated with a low degree of
adaptation of technical and organisational resources and, accordingly, limited
interdependence (see Chapter 2.3.3). The product and manufacturing facili-
ties are standardised and only some limited adaptation of organisational re-
sources, for example with regard to order handling and logistics, might be
expected.

Several studies illustrate how OBA might be used in standardised inter-
faces.” At a closer look, these studies discuss three specific areas in which
OBA might be used in standardised interfaces and to which the design and
use is adapted accordingly.® Some studies primarily discuss adaptations with
regards to the suppliet’s purchasing of standardised raw material from sub-
suppliers (Romano and Formentini, 2012, Kumra et al., 2012), while other
studies observe adaptations of logistics facilities and related organisational
resources (Dekker and van Goor, 2000, Dekker, 2003, Agndal and Nilsson,

5> A list of the individual studies and the buyer-supplier interfaces they fall under is provided in Appendix 1.
¢ Agndal and Nilsson (2010) note also a fourth area in which OBA might be designed and used in stand-
ardised interfaces. According to their contribution, retailers and manufacturers might discuss joint profit
sharing models for sales increases and test marketing of new products with the help of OBA. However,
they note problems in implementing OBA in this area due to potential competition with the retailer’s white
label products and do not discuss it in any further detail. I therefore exclude it from my discussion.
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2010) or the establishment of network sales deals (Kulmala, 2004). In conse-
quence, these three groups of studies on OBA in standardised interfaces are
discussed separately before a short synthesis is provided.

3.1.1 Open Book Accounting in standardised buyer-supplier
interfaces with focus on purchasing from sub-suppliers

Some studies observe how buyers and suppliers design and use OBA in
standardised interfaces mainly with regard to suppliers’ purchasing from sub-
suppliers. Romano and Formentini (2012) report evidence from the relation-
ship between a kitchen manufacturer and its supplier of semi-finished metal
components that the buyer orders from catalogues and sources in parallel
from several suppliers. Kumra et al. (2012) discusses the case of a construc-
tion company and its suppliers of expensive, but standardised building ma-
terials (e.g. steel, bricks). In both cases, the cost of the material purchased by
the supplier from sub-suppliers is substantial, making the application of OBA
interesting in this area.

Design of OBA in standardised interfaces with regards to purchasing

The participants of the information exchange are accordingly usually the buyer,
its supplier(s) and, to some degree, the suppliers’ sub-suppliers. In the case
described by Kumra et al. (2012), OBA involves several suppliers, while in
the case discussed by Romano and Formentini (2012), the buyer needs to
pledge to not involve competing suppliers. Sub-suppliers to the supplier be-
come involved when the buyer provides bargaining support to a specific sup-
plier (Romano and Formentini, 2012) or consolidates the purchasing needs
of several suppliers and then places single bulk orders in order to realise
quantity discounts (Kumra et al., 2012).

The supplier might share a “detailed specification of all the phases of its
purchasing and supply management processes and the quantification of the
related costs” as data iterzs (Romano and Formentini, 2012, p. 76). In addition,
the supplier provides access to the cost of individual materials purchased
from sub-supplies. No information on the suppliers’ manufacturing pro-
cesses is shared (Romano and Formentini, 2012, Kumra et al., 2012). This is
motivated by the buyer’s lack of understanding of the manufacturing process
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(Kumra et al., 2012), the suppliet’s interest to protect its know-how (Romano
and Formentini, 2012) and the rather low amount of costs connected to in-
ternal manufacturing (Romano and Formentini, 2012). Eighty percent of the
costs of the supplier of semi-finished metal components are for example
made up by materials purchased from sub-suppliers, such as copper alloys
and stainless steel (Romano and Formentini, 2012).

The buyer provides its supplier mainly with feedback on the collected
data, e.g. on how purchasing processes might be improved and on cheaper
sources for material and logistics providers (Kumra et al., 2012, Romano and
Formentini, 2012). It seems to thus not provide any information related to
its own firm-level resources and related costs.

The two case studies do not provide any detailed description of the in-
formation buyers and suppliers receive from and provide sub-suppliers with
when negotiating the price of the suppliers’ inputs. Based on the buyer’s in-
volvement in the negotiations and the standardised character of the pur-
chased products, one can, however, assume that buyers and suppliers mostly
receive price information from sub-suppliers as data items. The exchange of
detailed cost breakdowns has at least not been reported in prior research.

Use of OBA in standardised interfaces with regards to purchasing

OBA directs the attention to purchasing-related issues at the supplier. Different
kinds of decisions might be supported with OBA with regards to the suppliers’
purchasing. First, the suppliet’s internal purchasing-related organisational re-
sources might be adapted (Romano and Formentini, 2012). Second, suppliers
and sub-supplier’s might be asked to keep certain exclusive stocks and might
be compensated when raw material prices fluctuate to the supplier’s disad-
vantage (Kumra et al., 2012). Third, the buyer might get involved in its sup-
plier’s sourcing decisions, either by providing bargaining support to its
supplier (Romano and Formentini, 2012) or by taking over and thus central-
ising the negotiations from several of its suppliers requiring similar raw ma-
terial, thereby realising quantity discounts (Kumra et al., 2012).
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3.1.2 Open Book Accounting in standardised buyer-supplier
interfaces with focus on logistics

Some studies contribute with illustrations on how OBA might be designed
and used in standardised interfaces to manage the adaptation of logistics re-
sources. The exchanged standardised products discussed in these studies are
drugs (Dekker and van Goor, 2000) and nondurable consumer products
(Dekker, 2003, Agndal and Nilsson, 2010), which are both developed and
produced by their manufacturers for a large number of undifferentiated buy-
ers.

Design of OBA in standardised interfaces with focus on logistics

The information exchange between the supplier of the standardised product
and the buyer as participants of the information exchange is the main subject
of these contributions (Dekker and van Goor, 2000, Dekker, 2003, Agndal
and Nilsson, 2010). In the specific studies, the buyer is either a retail chain
with own distribution network (distributor-retailer, Agndal and Nilsson,
2010, Dekker, 2003) or a wholesaler who distributes the products in a next
step onwards to retailers (Dekker and van Goor, 2000). As investments into
logistics resources are costly and directly and indirectly affect several other
tirms, additional participants might also be included in OBA. Dekker (2003)
and Agndal and Nilsson (2010) observe for example that not one, but several
large and strategically important suppliers are included in the OBA design.
In the case reported by Dekker (2003) 36 key suppliers (of in total 4,000
suppliers) delivering products in six different product categories (produce,
main ambient, slow moving ambient, bulky goods, chilled and frozen) to the
British distributor-retailer Sainsbury are included. These large suppliers are
seen as possessing the necessary resources to implement individual changes
in logistics on their own with the buyer as well as together with other suppli-
ers. In addition, Dekker and van Goor (2000) observe that the pharmaceuti-
cal wholesaler includes four retail outlets that belong to the same retail chain
in order to collect information on how logistics can be improved both up-
and downstream. Somewhat less expected, Dekker (2003) observes that a
distributor-retailer sometimes even involves direct competitors into OBA.
Competing distributor-retailers are included as they source from the same
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suppliers and any larger change in logistics resources with those suppliers is
dependent on them implementing similar changes with their other buyers.

The distributor-retailers (Dekker, 2003, Agndal and Nilsson, 2010) and
the wholesaler (Dekker and van Goor, 2000) are the main drivers of the OBA
information exchange. They specify which data items the other participants,
and thus their suppliers and retailing customers, should provide and collect similar
information about their own operations. In all three cases, suppliers and cus-
tomers provide Activity Based Cost information related to logistics. This data
is at the same time limited to the product category and not detailed out on
the level of individual products. The number of activities that are considered
varies between the cases. The cost model deployed by the British distributor-
retailer Sainsbury (Dekker, 2003) is most extensive. It distinguishes between
20 standard activities that occur at each of three stages: the supplier, in dis-
tribution and in retailing. The model is flexible as it encompasses all possible
activities, but not all activities might be carried out in all relationships. Like-
wise, as the focus is on activity costs, how the activities might be carried out
can vary. Picking might for example be performed automatically or manually.
In addition, the product category, the way of distribution (to primary or re-
gional distribution centres or directly to stores), the concerned geographical
region, the retail store category as well as individual cost elements are rec-
orded in the cost model. Agndal and Nilsson (2010) observe that buyers
might occasionally also ask their suppliers for some general information re-
lated to safety, risks, ethics, quality and environmental concerns, which they
might need in their supplier qualification process. Information on manufac-
turing processes or costs of inputs is excluded from the data exchange in all
cases. Likewise, the influence of other resources and related processes (e.g.
internal production planning) on logistics costs is deliberately ignored
(Dekker and van Goor, 2000, Dekker, 2003). The OBA exchange is accord-
ingly kept focused on logistics resources. Larger differences that might exist
between suppliers in other areas are deliberately ignored.

Distributor-retailers and wholesalers appear to primarily provide feedback on
the information they receive (Dekker, 2003, Agndal and Nilsson, 2010). The
data items seem to mirror the information collected from their suppliers and
customers. The focus lies on logistics costs. Dekker (2003) for example ob-
serves that suppliers are informed about their own logistics costs and the
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average costs of suppliers falling under the same product category. This in-
cludes also logistics costs related to their products accruing at the buyer. In
particular cases and with the explicit consent of two suppliers, the buyer
might also share specific cost information from these suppliers. Additional
information provided by the buyer include information on current and future
change initiatives and connected experiences, delivery performance metrics
and planned promotional campaigns (Dekker, 2003, Agndal and Nilsson,
2010). Occasionally, the buyer might also indicate cheaper sources for raw
and packaging materials to their suppliers (Agndal and Nilsson, 2010).

The data items that distributor-retailers share with their direct competitors
are equally focused on logistics, but of more general character. The distribu-
tor-retailer Sainsbury explains for example which changes it considers imple-
menting with suppliers, but not Aow it intends to implement these changes

itself (Dekker, 2003).
Use of OBA in standardised interfaces with focus on logistics

OBA appears to help the involved participants to direct their attention to several
important issues. On a general level and parallel to the introduction of OBA,
all three studies note that the participants become aware of their interde-
pendence in logistics, which they had not perceived before in their standard-
ised interface, which is otherwise characterised by adversarial, small number
price negotiations (Dekker, 2003, Agndal and Nilsson, 2010) and manual or-
dering (Dekker and van Goor, 2000). Considering the high volume of stand-
ardised product exchanges, small efficiency improvements in logistics are
regarded as leading to large absolute differences and a competitive advantage
for the involved participants (Dekker, 2003). Before OBA, the individual
firms seem to have not been aware of this part of their interface and how it
could be improved by means of adaptation. As Dekker and van Goor (2000)
and Dekker (2003) for example note, buyers had only access to their own,
total logistics costs and no ability to assess how efficient they themselves and
their business partners were in logistics. The implemented activity-based cost
models increase transparency within and between firms. Dekker (2003) ob-
serves for example that the distributor-retailer Sainsbury can now analyse
how its internal logistics costs differ between different kinds of products,
logistics setups, geographic regions and store categories. In addition, it can
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understand how they differ between suppliers and trace their development
across time.

Within logistics, this increased transparency directs attention to at least
three aspects. First, for each individual dyadic relationship, differences in in-
dividual cost driver rates become apparent (Dekker and van Goor, 2000,
Dekker, 2003, Agndal and Nilsson, 2010). This lays the foundation for dis-
cussions about shifting resources within individual dyadic relationships. Sec-
ond, through benchmarking, differences and similarities between individual
supplier relationships within the same and/or different product categoties
can be uncovered (Dekker and van Goor, 2000, Dekker, 2003). Dekker
(2003) discusses for example that different picking methods might be used
and leave their imprint in the activity cost drivers. Attention can thus be di-
rected to learning about why differences between relationships exist and how
certain, similar resource adaptations could be replicated in other relation-
ships. Third, given their apparent similarities, certain relationships can be an-
alysed as a group. Dekker and van Goor (2000) provide the example of retail
outlets that are served by the wholesaler. The wholesaler collects data from
four retailers, but averages the data and extrapolates it to see the effect with
regard to the larger group of retailers it serves.

This increased attention, leaves also its imprint on decision making. In par-
ticular, two areas in which decisions are made can be discerned. First, buyers
and suppliers need to agree on what constitutes an adequate level of perfor-
mance before they can make decisions as to how they can achieve these levels
in the most cost efficient way. Dekker and van Goor (2000) observe that
these discussions about what constitutes “effective logistics” are mostly qual-
itative in nature. This is probably to be understood in terms of the oppor-
tunity costs connected to non-deliveries and empty shelves in pharmacies
and supermarkets. Second, buyers and suppliers use OBA information to
jointly make decisions about efficiency improvements. OBA serves here an
important function when brainstorming about potential changes and analys-
ing different alternatives in terms of their impact on total costs and the costs
of each individual partner (Dekker and van Goor, 2000, Dekker, 2003,
Agndal and Nilsson, 2010). Concrete decisions reported in the literature in-
clude the transfer of particular logistics processes and related resources from
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one partner to the other (Dekker and van Goor, 2000) as well as the adapta-
tion of logistics facilities (Dekker, 2003). Dekker (2003) discusses for exam-
ple the investment into plastic crates for a more efficient handling of chilled
products. This change might lead to a decrease in total cost, but an increase
in handling costs at the supplier, and requires a high investment outlay. OBA
helps the business partners to negotiate an agreement as of which the man-
ufacturer is allowed to increase its price to cover for the cost increase, while
the distributor-retailer invests into the crates and reaps the larger part of the
financial benefits. Interestingly, in none of the three cases, OBA is used for
making decisions about the selection of suppliers. This is explained by that
retailer-distributors need to stock certain brands due to consumer demand
(Agndal and Nilsson, 2010). In addition, Dekker (2003) argues that such a
use might stand in contrast to the voluntary character of the information
exchange and the cooperative atmosphere required for it to take place.

3.1.3 Open Book Accounting in standardised buyer-supplier
interfaces with focus on network sales deals

Design of OBA in standardised interfaces with regards to network
sales deals

Kulmala (2004) provides evidence on the use of OBA to establish a network
sales deal. Participants of the information exchange are the focal buyer, the
focal supplier and five of the focal buyer’s other suppliers, which later decide
to become additional customers to the focal supplier. The other suppliers sell
different kinds of products to the focal buyer in the production of which
they can use the focal supplier’s standardised products as subcomponents.
One of the other suppliers produces for example subassemblies and an end
product bought by the focal buyer through a specified interface.

In the specific interface, the supplier is the only participant providing data
itemss. Servicing costs are identified as important cost elements. Accordingly,
the data items provided by the supplier include the “actual service process
and all related activity-based cost information” (Kulmala, 2004, p. 73), in-
cluding information on its profit margin, for one product category.
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Use of OBA in standardised interfaces with regards to network sales
deals

Before OBA, the business partners seem to have had limited knowledge of
each other’s business models and processes. The relationship between the
focal buyer and supplier is described as adversarial with interaction limited
to annual price negotiations, the communication of technical specifications
and specific orders (Kulmala, 2004). Subsequently, attention is directed to each
other’s businesses, their underlying resources and related costs. The buyer
learns about the impact of business volume on the supplier’s servicing cost
structure and the supplier learns about the possibility to sell its products to
the buyer’s other suppliers.

Several decisions are also supported by OBA. First, the buyer selects the
supplier for an additional category of products even though its price for this
category lies in line with the one quoted by its prior supplier. Second, the
buyer’s other suppliers transfer their purchases to the focal supplier. This
change takes more than a year to implement and is therefore seen as quite
difficult to reverse. As a result, the business volume of the supplier with the
focal buyer and its other suppliers increases from 9 to 15 percent of its total
sales. Third, the supplier invests into a new facility close to the buyer and
adapts the layout of a production line. As a result of these adaptations and
the re-use of the same service concept with the buyer’s other suppliers, the
supplier can reduce the price charged to the focal buyer by 20 % without
reducing its own profitability.

3.1.4 Synthesis: Open Book Accounting in standardised interfaces

Table 2 (page 42) summarises the discussion of OBA in standardised inter-
faces. As expected, the reviewed studies illustrate that even generally stand-
ardised buyer-supplier interfaces are characterised by some limited technical
and organisational resource adaptations (Araujo et al., 1999, 2016). These
adaptations are at the same time limited to resources required in processes
prior (purchasing) or subsequent to product development and manufacturing
(logistics, network sales) while resources connected to product development
and manufacturing are naturally not touched upon.
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As the specific resource interdependencies differ so does the specific de-
sign and use of OBA. Prior research has accordingly outlined three sub-var-
iants of OBA implemented in standardised interfaces. The review has
highlighted existing coherence between studies on these sub-variants. This
does at the same time not mean that smaller differences in implementation
do not exist. In the context of logistics, the number of involved participants
depends for example on whether the distributor is also a retailer or whether
retailing is conducted by a legally independent firm. In the former case, dif-
terent manufacturers and distributor-retailers might be involved; in the latter
case, retailers might become a different group of participants, too.

3.2 Open Book Accounting in specified buyer-
supplier interfaces

In specified interfaces, more significant adaptations of technical and organi-
sational resources can be observed, based on the buyer specifying the prod-
uct, but outsourcing its production to suppliers (see Chapter 2.3.3). The
interface and the design and use of OBA therein has received most scholarly
attention of all interfaces. Qualitative and quantitative studies have studied
specified interfaces in different industries, such as the plastic moulding in-
dustry (Munday, 1992), the automotive industry (Cooper and Yoshikawa,
1994, Cooper and Slagmulder, 2004, Seal et al., 1999, Kajtter and Kulmala,
2005, Agndal and Nilsson, 2009, Kumra et al., 2012), the global equipment
manufacturing industry (Kulmala, 2004), the communication equipment in-
dustry (Mouritsen et al., 2001), the kitchen industry (Romano and
Formentini, 2012), the knitwear industry (Caglio and Ditillo, 2012) and the
white-label meat production industry (Alenius et al., 2015). While differences
in implementation naturally exist, these studies provide an overall highly con-
current picture of the design and use of OBA in specified interfaces.

Design of Open Book Accounting in specified interfaces

In specified interfaces, the information exchange appears to include a wide
array of participants. Buyers usually conduct OBA with several, directly com-
peting suppliers at any given point of time (see for example Munday, 1992,
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Cooper and Yoshikawa, 1994, Cooper and Slagmulder, 1999a, Kajiter and
Kulmala, 2005). This can be explained by that buyers generally source prod-
ucts of a given category from multiple suppliers. At the same time, they use,
however, single sources for particular product specifications. Moreover, as
the supplier might outsource the production of certain sub-components to
sub-suppliers and their sub-sub-suppliers, these are also often included, ei-
ther by asking the first tier supplier to collect information from these and
passing it on to the buyer (Kajuter and Kulmala, 2005) or through direct
involvement of the buyer with these sub-suppliers (Munday, 1992, Cooper
and Yoshikawa, 1994, Kulmala, 2004, Alenius et al., 2015). Furthermore, sup-
pliers and sub-suppliers that belong to different, complementary supply
chains might also be included. Alenius et al. (2015) provide the example of a
complex supply network for meat products. The buyer, a supermarket chain,
initially conducts OBA only with its supplier of packaged, white-label pork
meat products and its supplier’s sub-supplier of pork meat cuts. However, as
it perceives possibilities to use pork parts that cannot be sold as meat cuts in
its parallel supply chain of white-label processed meat products, it extends
OBA to suppliers in this complimentary, indirectly connected supply chain.
In contrast to OBA in standardised interfaces, competing buyers appear to
be not actively involved into OBA. The only reference to competitors of the
buyer is found with regard to teardown analyses of competitive products that
buyers might undertake to learn about competing product’s specifications
and related costs (Cooper and Slagmulder, 1997, 1999a, Kajiter and
Kulmala, 2005).

At a closer look, it seems that suppliers and sub-suppliers (from the same as
well as competing and complementary supply chains) provide and receive the
same kind of data items to/from focal buyers, which, in turn, are those speci-
tying the product. Accordingly, they can be discussed together. Several data
items are provided by these participants as part of OBA. Taken together, this
information might provide buyers with even more detailed insights than
when they conducted production in-house before and managed associated
processes informally (Mouritsen et al., 2001). First, suppliers and sub-suppli-
ers provide their buyers usually with highly detailed breakdowns of direct and
indirect costs related to the production of a particular product (Munday,
1992, Cooper and Yoshikawa, 1994, Mouritsen et al., 2001, Kajtter and
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Kulmala, 2005, Kumra et al., 2012, Alenius et al., 2015). The exact way of
calculating cost appears to be negotiated at the outset of the relationship (Seal
et al.,, 1999, Kumra et al., 2012) and only revisited when particular questions
arise (Agndal and Nilsson, 2009). The supplier prepares cost breakdowns of-
ten on the buyer’s templates that are adapted to the specific product category
(see for example Cooper and Yoshikawa, 1994, Kajiiter and Kulmala, 2005,
Alentus et al., 2015). Cooper and Yoshikawa (1994) describe the example of
a supply chain consisting of an automotive manufacturer, a supplier of auto-
motive components and its sub-supplier of forged components. The sub-
supplier breaks down its product costs on the buyer’s template into eight
categories: material cost, mould cost, facility fees, labour hours, heat treat-
ment costs, shot blast costs, profit and management fees. As facility fees rep-
resent the majority of these costs, those are further broken down into four
categories (depreciation charge for the used equipment based on the ex-
pected machine life and the hours required for the product, conversion costs
including utilities, cost for machine operators, machine operating costs). The
management fee and profit margins are pre-negotiated and fixed across all
products the supplier manufactures for the buyer in order to secure the sup-
plier’s long-term viability. Additional cost categories that might be disclosed
are transportation, warranty and research and development costs (Kajiter
and Kulmala, 2005, Alenius et al., 2015). The price paid by the buyer is ac-
cordingly established by cost-plus pricing.

Second, suppliers might provide additional information that aids under-
standing of the cost breakdowns. Mouritsen et al. (2001) observe the ex-
change of information on intermediary product inventory, inventory
turnover and adjustment times for machines. Similarly, Kajtter and Kulmala
(2005) observe that the buyer asks its suppliers to state the overall capacity
utilisation of its machines in order to not only understand the calculation of
indirect costs, but to also further analyse how they might be optimised at the
supplier.

Third, suppliers provide information on necessary facility investments.
In specified interfaces, these are usually limited to investments into dies
(Cooper and Yoshikawa, 1994, Kumra et al., 2012). Larger adaptations of
manufacturing facilities are rare and, if they are considered, they are unspe-
cific from particular buyers and their products, such as the introduction of
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lean manufacturing techniques or improvements in purchasing and supply
chain management (Agndal and Nilsson, 2009, Romano and Formentini,
2012). Exceptions from this rule occur only when the production volume
requires the designation of a particular production line to the buyer (Kulmala,
2004, Alenius et al., 2015). Additional contracts might then be drawn up to
secure capacity utilisation over a certain period.

Fourth, suppliers might provide several kinds of general information.
Kumra et al. (2012) observe for example that the buyer collects data on pro-
cess quality, existing and expandable plant capacity, financial strength and
reputation in the market and delivery terms. Kajiter and Kulmala (2005) ob-
serve that the buyer asks its suppliers also to disclose the distance and means
of transport between all of their sub-suppliers further up in the supply chain.

Buyers provide suppliers mostly with feedback on the data itewms these provide.
This feedback can come in different forms. First, buyers might provide their
suppliers with anonymised cost calculations from other supplier relationships
(Alenius et al., 2015) and best practice reference values on production pro-
cesses, technologies and quality standards (Kumra et al., 2012). Second, buy-
ers might deploy lean manufacturing (Kulmala, 2004) or purchasing
specialists (Romano and Formentini, 2012) to give feedback on how to im-
prove particular resource combinations. Third, buyers might hold technical
exchange meetings with several of their suppliers (Cooper and Yoshikawa,
1994). During those, they might ask suppliers to present their resource com-
bining efforts in front of their direct competitors. As a result, suppliers are
supported in quickly matching each other’s costs. Being part of the buyer’s
network might accordingly be advantageous for suppliers, which might ex-
ploit this knowledge in their parallel relationships. In addition, buyers might
provide their suppliers with short- and medium order forecasts (Romano and
Formentini, 2012). In none of the cases do buyers provide suppliers with
information on their own internal cost or strategic information on upcoming
new development projects (Cooper and Slagmulder, 2004, Agndal and
Nilsson, 2009). This might be explained by that the product design is mostly
specified by the buyer.
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Use of OBA in specified interfaces

The exchanged information is quite broad in terms of data items and partic-
ipants, allowing for a broader use than in standardised interfaces. At the same
time, it is important to observe that, apart from investments into dies, there
is also usually no scope for customer-specific adaptations of manufacturing
facilities in specified interfaces. One important area of interdependence to
which OBA directs attention are the individual product specifications set by the
buyer and their cost consequences at suppliers and sub-suppliers (Munday,
1992, Cooper and Yoshikawa, 1994, Mouritsen et al., 2001, Kajiter and
Kulmala, 2005, Alenius et al., 2015). Buyers, suppliers and sub-suppliers
might be able to contribute with knowledge on how the buyer’s product
specifications can be improved, given their own and others’ technical and
organisational resources.

Furthermore, OBA draws attention to that resource interdependence ex-
tends over time and that cost and quantity changes might occur over such
more extended periods (Cooper and Yoshikawa, 1994, Cooper and
Slagmulder, 1999a, 2004, Kajiter and Kulmala, 2005, Agndal and Nilsson,
2009, Alenius et al., 2015). OBA can be regarded as a communication tool
that allows buyers and suppliers to sensitise their counterparts for the cost
pressures they are subject to and to stimulate efficiency improvements and
price adaptations over time. Buyers can be seen as subject to cost pressures
from their end customers and competitors, making efficiency improvements
important (Cooper and Yoshikawa, 1994, Cooper and Slagmulder, 1999a,
2004). Suppliet’s profitability can at the same time be regarded as highly de-
pendent on the product volumes ordered by buyers as well as changes in raw
material prices. Alenius et al. (2015) observe for example how the supplier of
packaged meat cuts provides updated information every four-week period
on achieved volumes and costs. Fluctuations in volumes, pig prices and other
costs become thus visible and are rendered manageable within the specified
buyer-supplier interface.

Another major area into which attention is directed is interdependence
within and between complimentary supply chains the buyer is part of
(Munday, 1992, Cooper and Yoshikawa, 1994, Kajtiter and Kulmala, 2005,
Romano and Formentini, 2012, Alenius et al., 2015). Cooper and Yoshikawa
(1994) and Alenius et al. (2015) observe for example how OBA is used with
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different suppliers and sub-suppliers in the same and complimentary supply
chains and thereby sensitises the buyer for cost differences among its suppli-
ers. Buyers become accordingly interested in understanding the root causes
of these differences and to transfer the most efficient production techniques
between their suppliers. In addition, interconnections between different sup-
ply chains might become apparent through OBA and lead to new ideas on
how economies of scale and scope might be created. Munday (1992) ob-
serves for example that customers of plastic injection moulders often specify
the plastic grade, price and source company that these should use. On a sim-
ilar note, Alenius et al. (2015) observes how OBA information sensitises the
supermarket chain as buyer of white-label packaged pork meat cuts not only
for its connections to the packaging provider, but also to slaughterhouses
which supply the meat cuts. Moreover, the OBA calculation sensitises the
supermarket chain for that some of the meat of a slaughtered pig cannot be
used as meat cuts and therefore comes up as “waste” in the OBA calculation.
The OBA calculation thus initiates a search for different alternative uses of
these parts. The business partners finally settle for their use in white-label
processed meat products manufactured by other suppliers.

Compared to standardised interfaces, less attention seems to be directed
to interdependencies in logistics. Kajiiter and Kulmala (2005) is the only
study observing the exchange of information related to logistics (name and
location of suppliers and sub-suppliers, distance and means of transport and
transportation cost), but does not provide any information on how this in-
formation is actively referred to and used. Agndal and Nilsson (2009) observe
that buyers might undertake supplier development programs with regards to
logistics with their suppliers, but that “[t|he costing of the supplier apparently
plays no major role in regard to this activity” (p. 96). An explanation for this
might be that logistics costs are of lower relative importance and that buyers
accordingly are primarily concerned about the vulnerability of their lean sup-
ply chains rather than their efficiency. Compared to standardised interfaces,
buyers cannot swap suppliers as easily in specified interfaces. Problems in
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the supplier’s extended supply network might thus impact the buyer quite
drastically and, accordingly, become subject of proactive risk assessments.’

The literature observes also a range of concrete decisions that are facilitated
by OBA in specified interfaces. To begin with, in specified interfaces, sup-
pliers seem to be selected with reference to OBA information (Cooper and
Yoshikawa, 1994, Kumra et al., 2012). Buyers seem to always contact several
of their current, pre-qualified suppliers and asked them for tenders based on
the specifications of particular new products. The focus on established sup-
pliers is explained by the ability to directly build on and reap the benefits
from prior resource adaptations and the understanding of each other’s pro-
cesses (Kumra et al., 2012). Based on the detailed cost disclosures and pre-
negotiated overhead allocation rates and profit margins, competing tenders
are evaluated and the final price is negotiated, usually in the form of cost-
plus pricing.

Second, buyers, suppliers and sub-suppliers seem often to analyse the
buyer’s product specifications and form decisions about their adaptation.
Given competitive pressure and the transparency through OBA, coming up
with suggestions on how to improve the product specification is crucial for
suppliers and sub-suppliers to secure their own profitability and long-term
survival (Cooper and Yoshikawa, 1994, Cooper and Slagmulder, 1999a,
2004). As the buyer has finalised its specification to the largest degree, the
room for changes is at the same time limited. Decisions mentioned in the
literature relate to limiting the number of variants and subcomponents, in-
creasing surface tolerances that do not impact the end product’s functional-
ity, changing the production technique and altering raw material choices
(Cooper and Yoshikawa, 1994, Mouritsen et al., 2001, Cooper and
Slagmulder, 2004, Alenius et al., 2015). Mouritsen et al. (2001) observe for
example how a communication equipment firm decides to reduce the num-
ber of subcomponents used in its products from 15,000 to 5,000 based on
OBA data illustrating the excessive costs connected to the high variety in
subcomponents. As the buyer is the one specifying the product, she needs to

7 Breakdowns of transport systems might for examples be caused by strikes by train drivers and weather
incidences. These have in the past led to serious production standstills in the German automobile industry
as car bodies, a type of specified component, are usually transported by train and could not be delivered on
time by their suppliers, see for example Budras and Schwenn (2007) and Thomson Reuters (2013).
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verify and approve any suggested changes by suppliers and sub-suppliers
(Cooper and Yoshikawa, 1994, Cooper and Slagmulder, 1999a). As the ben-
efits of changing product specifications might be divided inequitably across
firms in supply chains, the buyer might also be involved in decision making
about the distribution of benefits across different tiers of suppliers (Cooper
and Yoshikawa, 1994).

Third, given the product design and supplier, decisions about invest-
ments into dies and other manufacturing facilities are taken. The buyer usu-
ally owns or at least finances dies, irrespective of whether they are produced
by the supplier or a third party (Munday, 1992, Kumra et al., 2012).

Fourth, as products might be produced over larger time periods, OBA is
drawn upon to make decisions about supplier changes and quantity and price
adaptations. Cooper and Yoshikawa (1994) observe for example that the
quantity of outsourced products might change over the product life cycle. In
particular, they observe that during launch phases, the demand is often low
and production might thus be outsourced to suppliers with specialised re-
sources for low volume manufacturing. Later, when volumes increase, buyers
might consider changing to other suppliers or in-house production in order
to benefit from lower costs based on large scale automated production re-
sources that the first group of suppliers does not have at its disposal. In ad-
dition, production quantities might differ compared to forecasts on which
original cost and price calculations have been based. Buyers and suppliers
might thus need to make decisions about how other partners should be com-
pensated (Agndal and Nilsson, 2009, Alenius et al., 2015). Price changes
might be negotiated in different ways. One way is to negotiate upfront as to
how changes of raw material prices that suppliers are subject to should be
reflected in the prices of intermediary products (Agndal and Nilsson, 2009,
Alenius et al., 2015). In addition, general efficiency improvement rates might
be negotiated according to which the prices for larger product portfolios are
adapted annually (Cooper and Yoshikawa, 1994, Cooper and Slagmulder,
1999a, Agndal and Nilsson, 2009, Kumra et al., 2012). Setting such efficiency
targets does not require the buyer to become engaged in the ongoing manu-
facturing processes of its suppliers as the achievement of these targets is del-
egated to those (Kumra et al., 2012). The definition of such targets is at the
same time not unproblematic as it ignores efficiency improvements that
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might be created by the two partners together and thus lead to cost increases
in the suppliers organisation followed by larger cost decreases at the buyer
(Seal et al., 1999). As efficiency improvements are easiest to implement in
early years of production, older products might also become unprofitable
when certain rates are applied across products (Agndal and Nilsson, 2009).
This might make it necessary to update cost information at regular times
whereby the profit margin is reduced for the most profitable products and
increased for the least profitable products, while profitability for the product
portfolio remains constant (IKKulmala, 2004). OBA might be used to facilitate
such decisions. Otherwise, the risk might arise that the buyer makes decisions
in its on-going product development based on “old” cost information (see
also Kulmala, 2002). An alternative to general efficiency improvement rates
is the negotiation of target achievement plans. In these, buyers and suppliers
might for example specify the projects they want to undertake in order to
reduce costs over a four year period (Kajiiter and Kulmala, 2005).

Fifth, decisions might be made about changes in the wider and compli-
mentary supply chains (Munday, 1992, Romano and Formentini, 2012,
Kumra etal., 2012, Alenius et al., 2015). Munday (1992) observes for example
that buyers centralise the purchasing needs of raw material from several of
their suppliers and negotiate framework contracts. Alenius et al. (2015) ob-
serve how a supermarket chain negotiates its combined demand for pork
meat cuts and branded meat products with slaughterhouses and explores
possibilities to use pork meat that cannot be sold as meat cuts in the compli-
mentary supply chain of processed meat.

3.2.1 Synthesis: Open Book Accounting in specified interfaces

Table 3 (page 53) summarises the discussion of OBA in specified interfaces,
characterised by buyer-specific product designs and a connected need for
more organisational coordination (Araujo et al.,, 1999, 2016). While differ-
ences in implementation naturally exist, a highly coherent picture of the de-
sign and use of OBA in these interfaces can be noted. The design can be
characterised as broad in terms of both participants and data items. In spec-
ified interfaces, suppliers and several of their sub-suppliers in different tiers
might be involved from the same, competing and complimentary supply
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chains. Manufacturing-related cost data is exchanged along with infor-
mation on investments into dies, general information on the supply network
further upstream and complimentary data that aids understanding. The de-
tailed and broad data exchange directs the participants’ attention to many,
primarily manufacturing-related areas of interdependence and supports con-
crete decision making within these. The attention is for example directed to
the specification of the product, potential cost changes over time, cost dif-
ferences between suppliers and sub-suppliers, the possibility to create econ-
omies of scale and scope across similar and complimentary supply chains and
the vulnerability of their supply chains to disruptions in logistics. The design
and use of OBA in specified interfaces differs accordingly from that reported
for standardised interfaces before.

3.3 Open Book Accounting in translation
interfaces

In translation interfaces, the buyer specifies functional and interface require-
ments of the purchased product, but outsources its development and pro-
duction to the supplier (see Chapter 2.3.3, Araujo et al., 1999, 2016). The
supplier has accordingly more freedom to adapt the product to its own tech-
nical resources. Organisational resources are adapted to coordinate product
development and production.

OBA in translation buyer-supplier interfaces has been the subject of sev-
eral studies. When analysing these studies more closely, two groups of studies
can be discerned, which differ as to whether they concern tangible products
(Cooper and Slagmulder, 1999a, 1999b, 2004, Agndal and Nilsson, 2008,
2009, 2010) or intangible services (Agndal and Nilsson, 2010, Kumra et al.,
2012). The different designs and uses of OBA are described for each group
next before a synthesis is provided.
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3.3.1 Open Book Accounting in translation buyer-supplier
interfaces with focus on tangible products

The first group of studies observes OBA in translation interfaces in which a
tangible product is exchanged. Examples of products exchanged are individ-
ual components of engine cooling systems (Cooper and Slagmulder, 1999a,
1999b, 2004), rubber and plastic subassemblies (Agndal and Nilsson, 2008),
gearshift systems (Agndal and Nilsson, 2009), and other, not further speci-
tied complex automotive components (Agndal and Nilsson, 2010).

Design of Open Book Accounting in translation buyer-supplier
interfaces with focus on tangible products

Buyers, suppliers and sub-suppliers are also identified as the participants of the
OBA information exchange in this group of studies. At the same time, some
differences emerge compared to specified interfaces. A first difference is that
the number of parallel competing suppliers involved in OBA seems to be
lower than in specified interfaces. One reason for this is that, due to the in-
creased complexity of the product and the need to technically integrate re-
sources relying on different technologies, a lower number of potent suppliers
is observed in general (Cooper and Slagmulder, 1999a, 2004). A second rea-
son is related to the benefits that accrue from continued relationships with
the same business partner across several products and product generations.
Such benefits accrue for example in terms of quality, cost and a reduced like-
lihood of delays when new products are developed based on the specification
of prior products and their subcomponents (Agndal and Nilsson, 2008,
2009). Moreover, several intra-organisational units are involved in the ex-
change and the creation of interfaces among those takes time and resources
to develop (Agndal and Nilsson, 2008, 2009, 2010, Cooper and Slagmulder,
1999a, 2004). Nevertheless, as the function might be realised with different
resource combinations, buyers have an interest to compare occasionally the

8 Cooper and Slagmulder (1999a, 1999b, 2004) describe the buyer-supplier interface between Komatsu, a
Japanese manufacturer of construction equipment, and Toyo Radiator, a Japanese supplier of cooling sys-
tems. During their study, the interface through which the exchange is organised changes from a translation
to an interactive interface, which is also connected to a corresponding change in OBA design. Accordingly,
I refer to the case study in both interfaces, limited to the observations made during the respective time
petiods/intetfaces.
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technical designs and related costs from different competing suppliers. This
is in particular the case when interface and functional requirements differ
more drastically and the reuse of former component and subcomponent de-
signs accordingly appears less useful (Agndal and Nilsson, 2008, 2009, 2010).

A second difference compared to specified interfaces seems to be that
buyers are less involved in the relationships that suppliers entertain with sub-
suppliers. Accordingly, the information that buyers exchange with suppliers
and sub-suppliers differs and requires separate consideration.

Suppliers appear to provide their buyers with data items similar to those
shared in specified interfaces. This includes cost breakdowns for the pur-
chased products, necessary investments into dies and general information on
their product development and manufacturing facilities and the structure of
their supply chain. As in specified interfaces, the purchase price is also estab-
lished in a cost plus manner with guaranteed profit margins (Agndal and
Nilsson, 2008, 2009, 2010). At the same time, several differences with regard
to the exchanged data elements can be noted.

Some differences concern the structure and information contained in the
exchanged cost breakdowns (Agndal and Nilsson, 2008, 2009, 2010, Cooper
and Slagmulder, 1999a, 2004). First, cost breakdowns appear to be organised
around the different subcomponents combined within the product. As the
product exchanged in translation interfaces might consist of subcomponents
with different technical complexity (see for example Cooper and Slagmulder,
1999a, 1999b, 2004, and on multi-technology products in general for
example Brusoni et al., 2001, Araujo et al., 2003), different profit margins
might be applied for the subcomponents (Agndal and Nilsson, 2008). The
applied profit margins appear at the same time generally higher than in spec-
itied interfaces in order to cover for product development and associated
risks (Cooper and Slagmulder, 1999a, 2004). In addition, when subcompo-
nents are re-used in other products, their known costs can be used as cost
targets (Agndal and Nilsson, 2008, 2009).

Second, in contrast to specified interfaces, manufacturing-related costs
are only occasionally detailed out, if related to particular product specification
choices (Agndal and Nilsson, 2008, 2009). Otherwise, the supplier is seen as
responsible for all related questions. Overhead costs are also allocated out-

side of OBA and only full costs are presented (Agndal and Nilsson, 2009).
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Third, costs become detailed out throughout the buyer’s product life cy-
cle (Agndal and Nilsson, 2008, 2009, 2010). The buyet’s product life cycle
expands usually across several years during which volumes and raw material
prices might change and efficiency improvements might become realised.
Accordingly, suppliers seem to forecast their costs per year based on the
buyer’s volume forecasts and provide information on the sensitivity of their
products to raw material price changes (Agndal and Nilsson, 2008, 2009).
Compensations for quantity and raw material price changes are accordingly
negotiated at the beginning of the supply relationship. In addition, as in spec-
ified interfaces, the buyer and supplier consider efficiency improvement
rates. However, these rates appear to be adapted to both the year and the
subcomponent level (Agndal and Nilsson, 2008). This is motivated by that
most of the efficiency gains are realised during the first years of production
of new product specifications while these are produced throughout longer
time periods. “Old” subcomponents that are re-used might accordingly al-
ready have seen most of their efficiency gains being realised, making the ne-
gotiation of realistic efficiency improvement rates important (Agndal and
Nilsson, 2008).

Fourth, the format in which cost breakdowns are presented seems to
differ. On the one hand, as in specified interfaces, cost breakdowns seem to
be also provided in a standardised format. On the other hand, these stand-
ardised forms seem to receive a new function and are complemented by cost
calculations in a “hundred different ways” (Agndal and Nilsson, 2008, p. 159,
see also Agndal and Nilsson, 2009). While suppliers might provide a prelim-
inary product specification and cost breakdown early on, based on prior
product and subcomponent exchanges and estimates, these are usually sub-
ject to fundamental changes. Adaptations of the product specification are
considered in special purpose calculations and documented in the form of
additions and subtractions in the original cost breakdown, which becomes a
resource for justifying the specification should questions occur at later points
in time.

Other differences are connected to additional data items being presented
by the supplier. The supplier provides for example additional data elements
on end customers’ preferences and new technologies that become available

for the products they supply the buyer with (Agndal and Nilsson, 2009,
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Cooper and Slagmulder, 1999a). As the supplier develops the product, he
naturally has better insights into these matters than the buyer. In addition,
the supplier might discuss different “translations” of functional and interface
requirements in the form of conceptual studies before settling for a particular
technical concept and detailing it out.

The structure and information provided by suppliers differ thus com-
pared to specified interfaces. Information is organised around subcompo-
nents, does not encompass detailed manufacturing-related cost information,
is forecasted for several years in advance and presented in many different
ways. In addition, suppliers might provide additional information on cus-
tomer preferences and new product technologies and provide insights into
different technical concepts and related costs in translation interfaces.

As in specified interfaces, buyers provide suppliers with cost targets for
the purchased products and feedback on the information these supply. Some
differences can, however, be observed with regard to these data items, too.
First, the supplier seems to influence cost targets to a great degree. The buyer
might for example base the cost information in requests for tenders on in-
formation received from the supplier before or on prior products’ cost break-
downs supplied by the supplier (Agndal and Nilsson, 2008, 2009). Second,
while feedback might be provided in the form of reference values, sugges-
tions for improvement and alternative suppliers (Agndal and Nilsson, 2010)
or the deployment of supplier development teams (Cooper and Slagmulder,
1999a, 1999b, 2004, Agndal and Nilsson, 2008, 2009, 2010) as in specified
interfaces, additional information in the form of weekly supplier perfor-
mance metrics seem to be exchanged and follow-up reports demanded. In
addition and in contrast to specified interfaces, buyers do not provide spe-
cific suppliers with cost information obtained from competing suppliers
(Agndal and Nilsson, 2010). This is motivated by that product designs and
manufacturing facilities differ to a larger extent and are more difficult to com-
pare with each other (Agndal and Nilsson, 2008, 2009, 2010). In addition,
buyers seem to fear a negative influence on trust and future collaboration if
they conveyed such data (Cooper and Slagmulder, 2004, Agndal and Nilsson,
2010).

Moreover, buyers seem to provide their suppliers with additional infor-
mation related to their long-term end product development plans (Cooper
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and Slagmulder, 1999a, 2004), concrete upcoming development projects
(Cooper and Slagmulder, 1999a, 2004, Agndal and Nilsson, 2008, 2009) and
long-term sales forecasts (Agndal and Nilsson, 2008, 2009, 2010). Cooper
and Slagmulder (1999a, 2004) observe for example how the construction
equipment supplier Komatsu informs its supplier for engine cooling equip-
ment on the plan to increase the engine capacity of its future products several
years ahead of time. In addition, Agndal and Nilsson (2008) observe that the
buyer and the supplier meet formally three to six times over a period of two
months to discuss technical concepts for new products and their cost conse-
quences already before an official invitation to tender is issued. Buyers seem
to provide their suppliers also with sales forecasts across the product life
cycle of new products so that the supplier in turn can provide its detailed
cost breakdowns (Agndal and Nilsson, 2008, 2009, 2010).

As suppliers might purchase raw materials and outsource the production
of certain parts, sub-suppliers might also become involved in OBA in transla-
tion interfaces (Agndal and Nilsson, 2008, 2009). Agndal and Nilsson (2009)
observe that sub-suppliers might share cost information related to raw ma-
terials and investments into tools as data items with suppliers and buyers. At
the same time, no information on individual manufacturing processes and
related costs is shared. Prior contributions do not provide any details as to
the information that sub-suppliers receive from buyers and/or suppliets.

Use of Open Book Accounting in translation buyer-supplier
interfaces with focus on tangible products

The OBA design in translation interfaces differs thus from that in specified
interfaces in some important points. This leaves also its imprint on the use
of OBA. In translation interfaces, similar to specified interfaces, atfention is
directed to questions related to product specification, volume and cost changes
that might arise over time and the vulnerability of the supply network. The
nature of the related questions differs, however, in important aspects.

First, in translation interfaces, OBA draws the attention of buyers and
suppliers to that the purchased function can potentially be accomplished by
different resource combinations (Agndal and Nilsson, 2008, 2009, 2010).
While different suppliers might only occasionally be asked to compete for
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particular orders, an important use of OBA in these instances is that it sen-
sitises the buyer to differences in suggested resource combinations and re-
lated costs. Agndal and Nilsson (2008) observe that already very small
differences, e.g. in the choice of material, can lead to large cost differences
and that these differences might remain undetected without OBA. In addi-
tion, in translation interfaces, both product specification and related costs are
likely to change dramatically during product development (Agndal and
Nilsson, 2008, 2009, 2010). OBA makes it possible for buyers and suppliers
to commit to overarching cost targets already when developing the basic
technical concept, while allowing for some flexibility in how these might be
achieved in the final product specification. In this way, attention is also di-
rected to further cost reductions in the ensuing product development pro-
cess. This contrasts to specified interfaces, where the OBA sensitises buyers
and suppliers mostly to how the buyer’s existing design can be improved in
terms of its manufacturability with some limited adaptations.

Second, OBA seems to also direct more attention to the impact of vol-
ume and raw material price changes as well as possible efficiency gains
(Agndal and Nilsson, 2008, 2009). In translation interfaces, the supplier usu-
ally owns the product specifications and the buyer’s possibility to change
supplier or take production back in-house is accordingly limited. Much focus
lies thus on pro-actively finding solutions on how the interdependencies arising
over the whole life cycle of the end buyer’s product can be managed. Long-
term volume forecasts, sensitivity tests and discussions about efficiency im-
provement rates support such a focus.

Third, OBA directs also attention to the business partner’s vulnerability
not only in production, but also in product development. Agndal and Nilsson
(2010) observe for example that changing suppliers in on-going product de-
velopment projects can be very costly and risk-filled. The buyer therefore
asks suppliers to not only provide data on their resources and policies related
to manufacturing, but also a specification of all costs connected to new prod-
uct development projects. In that way, it attempts to sensitise itself and the
supplier to the involved risks in product development and manufacturing
and to manage those in a pro-active manner.

Moreover, compared to specified interfaces, less focus seems to be di-
rected to generating synergies within similar and complimentary supply
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chains in translation interfaces (Agndal and Nilsson, 2008, 2009, 2010,
Cooper and Slagmulder, 1999a, 2004). Buyers appear to be involved in dis-
cussions about raw material choices and some other product specification-
related issues, but the choice of business partners and cost-related issues
seem to be taken by the supplier with its sub-supplier without the involve-
ment of the buyer.

A new area to which attention is directed is the coordination of future
product concepts and larger investments into product development and
manufacturing resources that go beyond those into dies. With the help of
OBA, the supplier communicates the particular knowledge she possesses on
the buyer’s end customers’ preferences with regards to its component and
new resource combinations and technologies that might become available.
The buyer benefits from these insights as she can include these in the concept
of future end products and functional and interface requirements for its ex-
ternally procured components (Agndal and Nilsson, 2009). Reversely, the
buyer might sensitise the supplier to adaptations of its end products and
needs for adapted product development and manufacturing resources.
Cooper and Slagmulder (1999a, 1999b, 2004) note for example how a man-
ufacturer of construction equipment informs its supplier on that it requires
engine cooling systems with much increased capacity, but the same cost over
its next product models. Based on the information, the supplier dedicates
product development resources to making this possible. Agndal and Nilsson
(2009) observe that the supplier likewise values insights on future needs with
regard to manufacturing-related resources.

OBA does not only direct the attention of buyers and suppliers into these
areas, but also helps them to form specific decisions (see, in particular, Agndal
and Nilsson, 2008, 2010). Several alternatives might for example be consid-
ered and decisions made with the help of OBA information when suppliers
are selected. In translation interfaces, decision making with regard to supplier
selection occurs at the same time less frequently than in specified interfaces
where it might be done with each purchase of a new component. Such com-
parisons occur in particular when different resource combinations, which all
might solve the functional requirements, are occasionally evaluated or the
component specification differs more significantly, making the reuse of prior
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used specifications less useful. Concrete decisions include whether the prod-
uct should be based on old subcomponents or on completely new specifica-
tions, whether alternative suppliers and their technical concepts should be
included and which supplier and basic concept should be chosen (Agndal
and Nilsson, 2008, 2009). In addition, applicable profit margins for different
subcomponents are negotiated, based on which the price is calculated later
on (Agndal and Nilsson, 2008, 2009, 2010).

Furthermore, several decisions are supported by OBA during product
development (Agndal and Nilsson, 2008, 2009, 2010). To begin with, the
buyer and supplier agree on a basic technical concept and a related cost plat-
form to which they commit themselves. The buyer concretises the product
specification independently and presents design alternatives and related costs
to the buyer at meetings so that joint decisions can be made. In addition,
decisions are made with regard to the investment into dies and manufactur-
ing processes. The final price, based on the cost and negotiated profit mar-
gins, and potential price adjustment clauses are also agreed upon.

Another area in which decision making is supported are changes that
might occur over time (Cooper and Slagmulder, 1999a, 2004, Agndal and
Nilsson, 2008, 2009, 2010). These might include price revisions due to quan-
tity and raw material price changes. In addition, suppliers might re-negotiate
prices if they cannot meet pre-negotiated efficiency improvement rates with
the help of OBA (Agndal and Nilsson, 2008). The buyer and supplier might
also evaluate the consequences of and decide upon the change of location of
certain resources and connected activities, additional investments into facili-
ties and product redesigns that require the involvement of both partners
(Agndal and Nilsson, 2008, 2009, 2010).

A final area is connected to decision making with regards to long-term
investments in product development and facilities (Agndal and Nilsson,
2009, Cooper and Slagmulder, 1999a, 1999b, 2004). Based on the infor-
mation received from buyers, suppliers might adapt their product develop-
ment plans and investment decisions into facilities (Agndal and Nilsson,
2009, Cooper and Slagmulder, 1999a, 2004). In addition, buyers might make
decisions about new features of their products and externally purchased

components (Agndal and Nilsson, 2009).
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3.3.2 Open Book Accounting in translation buyer-supplier
interfaces with focus on intangible services

Two studies observe OBA in interfaces in which services rather than tangible
products are exchanged. Agndal and Nilsson (2010) discuss the purchase of
network maintenance services by a multinational telecom provider and
Kumra et al. (2012) discuss the subcontracting of IT services by an Indian
IT company. Buyer-supplier interfaces related to the exchange of intangible
services share some similarities with purchasing of tangible products through
translation interfaces. For example, the purchasing of such intangible ser-
vices usually includes the definition of a problem and interfaces with existing
resource interfaces (e.g. data centres, databases, computer applications) by
the buyer. Suppliers might receive some freedom of how they translate these
requirements and might offer different technical solutions (Agndal and
Nilsson, 2010, Kumra et al., 2012). While tangible components, such as net-
work components (Agndal and Nilsson, 2010), might sometimes also be ex-
changed, they play a minor role. This appears to leave its imprint on the
design and use of OBA as observed by the two studies.

Design of Open Book Accounting in translation buyer-supplier
interfaces with focus on intangible services

The buyer and several of its suppliers constitute the participants of the OBA
exchange in the two reviewed studies (Agndal and Nilsson, 2010, Kumra et
al., 2012). Invitations to tender are usually distributed to several competing
suppliers with which framework agreements might exist (Agndal and
Nilsson, 2010). No sub-suppliers are considered.

Suppliers are expected to provide buyers with a breakdown of man hours
per project stage (e.g. pre-study, platform development, testing,), monthly
salaries or hourly wages and competence levels of involved employees, over-
head costs and profit margin as data items (Agndal and Nilsson, 2010, Kumra
et al., 2012). In addition, general data concerning suppliet’s resources and
strategies might be collected (Agndal and Nilsson, 2010). In case the ex-
change includes also a tangible product, such as a network component, the
buyer does not require detailed cost breakdowns for these components.
However, it might require extensive technical documentation in order to be
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able to buy connected services from other suppliers in the future (Agndal
and Nilsson, 2010).

Buyers appear to generally not provide any data items to their suppliers.
Only in rare cases, when suppliers do not provide any cost information them-
selves, they might confront these with price indices collected from offers of
competing suppliers (Agndal and Nilsson, 2010). By reacting to this price
information, suppliers naturally reveal most of their cost structures. Accord-
ing to Kumra et al. (2012), the buyer might in very rare cases also consider
the transfer of some knowledge related to the production of IT services to
suppliers.

Use of Open Book Accounting in translation buyer-supplier
interfaces with focus on intangible services

This OBA design seems to direct attention to several issues. First, differences
in complex service offers become visible as these are split up in their different
parts and compared (Agndal and Nilsson, 2010, Kumra et al., 2012). To this
end, Kumra et al. (2012) note also that buyers use the competence level of
the supplier’s employees as an indicator of the quality of the provided ser-
vices. Offers from different suppliers can accordingly be compared with each
other (Agndal and Nilsson, 2010, Kumra et al., 2012) as well as with the cost
of similar internally produced services (Kumra et al., 2012). Second, potential
mistakes in tender documents that might lead to delays at later project stages
become visible (Agndal and Nilsson, 2010). Third, extensive documentation
highlights the need to take into account that the produced services might
need to be comprehended and adapted by other suppliers at later point in
times (Agndal and Nilsson, 2010). The studies do not contain any infor-
mation as to whether the data is also referred to during the provision of the
intangible services or when conducting ex post evaluations. Accordingly, the
decision facilitating use is also limited to supplier selection and price negotiation

(Agndal and Nilsson, 2010, Kumra et al., 2012).
3.3.3 Synthesis: Open Book Accounting in translation interfaces

Table 4 (p. 65) summarises the discussion of OBA in translation interfaces.
The two designs share similarities in that sub-suppliers are involved to a
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lower degree and that complex offers are unbundled into their different com-
ponents and related costs. The information that is exchanged differs, how-
ever, depending on whether the focus lies on tangible products or on
intangible services. In the case of tangible product exchanges, costs are bro-
ken down per physical subcomponents and a large number of additional data
items are required. In the case of intangible products, mostly labour costs
arise. These are accordingly broken down by the qualification level of the
involved staff and the project stage.

Similarities and differences exist also with regard to the use of OBA in
the two cases. Enabling comparability between the resource combinations
and their related costs, offered by different suppliers to solve functional and
interface requirements is noted in both cases. Differences exist however with
regard to the use of OBA over time. In the case of tangible components,
interdependence over long time periods appears to be inescapable. In conse-
quence, the focus lies on managing cost and volume changes, managing pro-
actively potential risks in product development and manufacturing and
aligning investments into long-term product development and manufactur-
ing resources. In the case of intangible services, firms seem rather to try to
avoid long-term interdependence by documenting the executed work so that
it can be comprehended and reproduced by other service providers in the
future. Future research might need to clarify which role OBA information
exchanges can play in long-term I'T projects, in particular during the provi-
sion of intangible services and follow-up evaluations.

3.4 Open Book Accounting in interactive buyer-
supplier interfaces

Interactive buyer-supplier interfaces are characterised by an open-ended di-
alogue as part of which business partners might discuss considerable adapta-
tions of their technical and organisational resources to each other (see
Chapter 2.3.3). Product specifications are for example jointly established ra-
ther than “dictated” by the buyer, as a result of which larger adaptations of
facilities might also become necessary. Organisational resources are adapted
to significant degrees to coordinate the exchange.
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Considerably fewer studies have considered OBA in interactive buyer-
supplier interfaces. Cooper and Slagmulder (1999a, 1999b, 2004) study the
relationship between the construction equipment manufacturer Komatsu
and its supplier of engine cooling systems, Toyo Radiator.® Agndal and
Nilsson (2009) studies the relationship between a vehicle producer and a
manufacturer of load carrier systems. Overall, the two studies provide a co-
herent picture of OBA in interactive buyer-supplier interfaces.

Design of Open Book Accounting in interactive buyer-supplier
interfaces

Both case studies observe OBA only in the relationship between the buyer
and the supplier as participants (Cooper and Slagmulder, 1999a, 1999b, 2004,
Agndal and Nilsson, 2009). Accordingly, competing suppliers and buyers and
sub-suppliers are not included in the OBA design. Competing suppliers seem
to be almost never involved, irrespective of whether similar or different
product and subcomponent specifications are used for new products. As in
translation interfaces, this can be explained by adaptations of organisational
and technical resources, which lead to interdependence and complicate po-
tential switches of business partners. Additional reasons are connected to the
further increase in purchasing level on the side of the buyer. Cooper and
Slagmulder (1999a, 1999b, 2004) note for example how the buyer outsources
the production of the whole engine cooling system via interactive interfaces.
Before, it had only bought individual components and integrated these itself
in engine cooling systems. The higher purchasing level makes it possible for
the supplier to innovate by altering the order of the included components
and excluding a motor and fan. The larger purchasing level reduces at the
same time the number of potent alternative suppliers. Comparisons with
other suppliers become also less relevant as the focus is on creating “unique”,
“new” resource combinations (Cooper and Slagmulder, 1999a, 1999b, 2004,
Agndal and Nilsson, 2009, see also Araujo et al., 20106). This contrasts with
translation interfaces where the buyer mainly “follows” the supplier’s devel-

? Cooper and Slagmulder (1999a, 1999b, 2004) have published some book chapters (1999a), a case study
(1999b) and a paper (2004) on their observations from the relationship between Komatsu and Toyo Radi-
ator. As the publications partially differ in the depth of information provided, they are analysed together.
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opment efforts and needs to ensure that it uses the best resource combina-
tion to provide the required function by comparing suppliers. Contacts the
supplier might have to other, competing buyers might accordingly also be
problematized in interactive interfaces. Cooper and Slagmulder (1999a,
1999b, 2004) observe that the supplier is leading in its field and sells to com-
petitors of the buyer, too. However, product specifications and simulation
software developed in interaction with the buyer are considered as proprie-
tary to the relationship. The supplier is accordingly not allowed to reapply
these resources in engine cooling systems supplied to competitors.

The buyer and supplier might za/k about sub-suppliers, compare the cost
of articles purchased from them with similar products purchased by the re-
spective other party and consider joint purchasing with regard to standard-
ised products, such as bolts (Cooper and Slagmulder, 1999a, 1999b, 2004,
Agndal and Nilsson, 2009). However, sub-suppliers themselves appear not
to be actively involved in OBA.

As in translation interfaces, the supplier appears to provide information
on costs, profit margins, necessary investments, the product’s sensitivity to
volume and raw material price changes, assumed general efficiency improve-
ment rates, customer preferences and new resource combinations available
for the component as data items. As in translation interfaces, cost information
is provided formally at stage gate meetings, but calculated in many different
forms during product development (Agndal and Nilsson, 2009). Likewise,
detailed manufacturing-related data is only provided if directly connected to
changes in product specification (Agndal and Nilsson, 2009). No infor-
mation on how overhead costs are allocated is provided in the reviewed case
studies. A major difference compared to specified and translation interfaces
is also that, despite the availability of actual cost information, the final price
is not established in a cost plus manner (Cooper and Slagmulder, 1999a,
1999b, 2004). Rather, it is set based on the initial cost target negotiated be-
tween the buyer and supplier, adjusted for potential changes in product spec-
ification that are decided upon during product development. Even if, based
on exchanged cost breakdowns, the supplier’s profits are known to be high,
prices are not adapted to reduce the supplier’s margin.
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As in translation interfaces, the buyer provides its supplier with cost tar-
gets and feedback on product specifications and related costs, including sug-
gestions of potentially cheaper suppliers, in particular for standardised
products (Cooper and Slagmulder, 1999a, 1999b, 2004). It also discusses its
own long-term product portfolio plan with the supplier. At the same time,
some major differences with regard to the provided information can be
noted. First, cost targets are not established on the subcomponent level, but
only at the level of the purchased component (Cooper and Slagmulder,
1999a, 1999b, 2004). Cooper and Slagmulder (1999b) illustrate how the buyer
establishes these component-level cost targets by collecting information on
its end customer preferences regarding engine power and preparedness to
pay. Based on this information, it draws conclusions about the required en-
gine cooling capacity. As engine cooling capacity is correlated with radiator
size as the main performance and cost driver, it establishes the required ra-
diator size. In a next step, it tabulates all radiators it currently purchases and
their connected prices and establishes a linear correlation between the three
most efficient radiator designs. Based on these correlations, it sets the cost
target for the desired radiator size. This cost target is then provided to the
supplier. As a consequence of using such cost targets bundled on the com-
ponent-level, the buyer also loses its ability to set sub-component cost targets
over time (Cooper and Slagmulder, 1999a, 1999b).

An additional major difference compared to translation interfaces is that
the buyer provides the supplier with drawings on its own end product, in
particular with regard to the parts interfacing the purchased product (Cooper
and Slagmulder, 1999a, 1999b, 2004). Furthermore, the buyer provides the
supplier with prototypes of its products, lends testing equipment to the sup-
plier and explains its testing procedures (Cooper and Slagmulder, 1999a,
1999b, 2004, Agndal and Nilsson, 2009).

Use of Open Book Accounting in interactive buyer-supplier
interfaces

As in translation interfaces, OBA helps to direct the attention to product devel-
opment, efficiency improvements, cost and quantity adjustments over time,
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long-term resource plans and the vulnerability of the supply chain. Manufac-
turing-related questions are also less of a concern, as in translation interfaces.
At the same time, some differences can be noted.

First, a shift in attention from reapplying prior product and subcompo-
nent specifications to considering larger adaptations of resource combina-
tions can be noted. This shift is aligned by interacting with one instead of
several competing suppliers and further supported by the move from sub-
component-level to component-level cost targets, longer time intervals dur-
ing which product development and connected information exchanges are
carried out and the exchange of testing equipment and information on testing
procedures. The shift from sub-component to component-level cost targets
enables for example more radical changes in the resource combination, such
as the elimination or integration of individual subcomponents or the balanc-
ing of cost increases connected to certain subcomponents by decreasing the
cost of other subcomponents. A detailed illustration of this is provided for
the interface between Komatsu and Toyo Radiator by Cooper and
Slagmulder (1999b). For example, by changing the placement of the conden-
ser and radiator in the engine cooling system, one fan and motor can be
eliminated by Toyo Radiator. A fan pushing the air horizontally is also ex-
changed with a newly designed mixed-flow fan that pushed air sideways
around the engine, thereby achieving a higher cooling capacity. In addition,
a new system to control heat generation is developed and certain parts are
redesigned to reduce their manufacturing cost and increase parts common-
ality across the buyer’s end products. The time period of individual develop-
ment projects is also increased. Load carrier systems are for example jointly
developed over a time period of three years (Agndal and Nilsson, 2009) and
engine cooling systems over a period of five years (Cooper and Slagmulder,
1999a, 1999b, 2004). As product specifications might change more drasti-
cally, testing becomes important. These tests are carried out by the supplier
on testing equipment and prototypes borrowed from the buyer and special-
ised computer-based simulations as the component is developed (Cooper
and Slagmulder, 1999a, 1999b, 2004, Agndal and Nilsson, 2009).

Second, the early and open-ended exchange of drawings and other tech-
nical information on the buyer’s end product directs also attention to how
the interface between the component and the end product can be improved.
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An example is the development of a different mounting approach for engine
cooling equipment developed for all of Komatsu’s products (Cooper and
Slagmulder, 1999b).

Third, additional attention is directed to the risk of incompatible designs
by the buyer and supplier that might arise as a result of simultaneous engi-
neering. Engineers work accordingly co-located and directly analyse the in-
fluence of potential changes of the product and the component on each
other. In addition, simultaneous rather than sequential testing reduces the
risks connected to the larger changes in resource combinations (Cooper and
Slagmulder, 1999a, 1999b, 2004, Agndal and Nilsson, 2009).

Fourth, while cost information appears not to be used for cost plus pric-
ing, it creates attention for the ability to find synergies in purchasing, in par-
ticular with regard to standardised sub-components (Cooper and Slagmulder,
2004).

In interactive interfaces, OBA facilitates also decision making in several ar-
eas. As in translation interfaces, the main focus lies on decision making dur-
ing product development, including potential investments into
manufacturing facilities, such as dies. As in translation interfaces, decision
making with regard to the transfer and adaptation of manufacturing re-
sources and product re-designs might also occasionally be supported. In ad-
dition, OBA facilitates decision making with regard to price revisions and the
long-term alignment of investments into product development and manu-
facturing resources. At the same time, some important differences can be
noted.

One difference is that decision making with regard to supplier selection
becomes less relevant. Moreover, the price of the exchanged product is not
decided upon by cost-plus pricing. The price is instead a consequence of the
cost target that is set by the buyer independently of the suppliet’s cost infor-
mation. Accordingly, profit margins for different kinds of sub-components
are also not explicitly negotiated in interactive interfaces (Cooper and
Slagmulder, 1999a, 1999b, 2004).

Other major differences can be noted with regard to decision making
during product development. Functional and interface requirements are for
example established together by the buyer and supplier (Cooper and
Slagmulder, 1999a, 1999b, 2004, Agndal and Nilsson, 2009). This contrasts
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to translation interfaces, where this decision is formed independently by the
buyer before any suppliers are contacted. In addition, decision-making is fre-
quent and not compressed to formal meetings where different technical so-
lutions and their related costs are presented. In addition, larger investments
that have no value outside of the relationship might be conducted to a larger
degree. Cooper and Slagmulder (2004) observes for example that the supplier
needs to invest more frequently into its manufacturing facilities to produce
the unique product designs and invests into a specific software to model the
cooling of the buyer’s engines.

3.4.1 Synthesis: Open Book Accounting in interactive buyer-
supplier interfaces

Table 5 (p. 74) summarises the observed design and use of OBA in interac-
tive interfaces. These interfaces build on an open-ended dialogue in which
buyers and suppliers combine their resources to each other (Araujo et al.,
1999, 2016). This provides opportunities for larger adaptations of the buyer’s
and suppliet’s resources to each other, but puts also particular demands on
the OBA design. As it is difficult to develop deep interfaces with many firms,
a limitation of the participants in OBA to the buyer and supplier can for
example be noted. In contrast to subcomponent-level cost targets, the buyer
provides only component-level cost targets, based on which also the price is
established. Moreover, the buyer shares information on the specification of
its product and its interface with the purchased component and information
on its testing procedures. Prototypes and testing equipment might also be
shared by the buyer and some of the supplier’s engineers work co-located
with the buyer’s engineers.
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3.5 Problematization of prior research and refined
research questions

3.5.1 Problematization of prior research

As part of the literature review, large differences in the design and use of
OBA could be observed across standardised (p. 42), specified (p. 53), transla-
tion (p. 65) and interactive (p. 74) buyer-supplier interfaces. At the same time,
a rather coherent picture of the design and use of OBA could be found within
the respective interfaces. As outlined throughout the chapter, differences in
implementation do nevertheless also exist within each interface as buyers and
suppliers implement their own modified versions of OBA in specific inter-
faces.

The literature review has also substantiated the observed gap of studies
on OBA in interfaces where significant interdependencies arise during the
use and maintenance of the exchanged products, such as in capital equipment
sales. Capital equipment sales are associated with particular interdependen-
cies that arise as the equipment is used over extended periods and requires
maintenance with spare parts and other resources (see Chapter 2.3.4). While
prior literature (see for example Fabrycky and Blanchard, 1991, Hofmann et
al., 2012) provides normative arguments for suppliers and buyers of capital
equipment to base decision making on Life Cycle Cost calculations and out-
line their calculation, no prior study has been found that explicitly studies
how such LCC calculations are designed and used between business partners
in practice. Moreover, such financial calculations might also only be one part
of the overall OBA information exchange between buyers and suppliers. The
latter might also encompass several other kinds of financial and nonfinancial
information that business partners share to manage their specific product-
and maintenance-related interdependencies with each other.
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3.5.2 Refined research questions

In line with this substantiated gap and the derived analytical framework, the
research questions for the empirical study of this thesis can be refined.

e Tirst, how do the specific resource interdependencies in capital equip-
ment sales impact the design of OBA in terms of the participants of
the information exchange and the shared data items?

e Second, how is the OBA information used in capital equipment sales?
In particular, to which areas does it direct attention and which deci-
sions does it support?

While these questions are directed at extending theory on OBA to capital
equipment sales, some additional general aspects of OBA might naturally
also be discovered as part of the empirical study (Keating, 1995, Dubois and
Gadde, 2014).



Chapter 4

Research methods

The aim of this chapter is to describe the research methods applied in the
study on Open Book Accounting (OBA) in capital equipment sales. The
chapter starts off with a discussion of the philosophical premises of the the-
sis. In the subsequent subchapters, the research design, the data collection
and the data analysis methods are presented and their alighment with the
outlined philosophical premises is discussed.

4.1 Philosophical premises of the thesis

Authors of methods texts in both accounting (see e.g. Higg and Hedlund,
1979, Hopper and Powell, 1985, Otley and Berry, 1994) and industrial net-
works (see e.g. Easton, 1995, Jarvensivu and T6rnroos, 2010) have argued
that the adequacy of the applied research methods depends on the philo-
sophical premises that underlie the specific research project. A useful starting
point for discussing the philosophical position of this study is provided by
Burrell and Morgan’s (1979) widely adopted framework. They argue that
scholars implicitly or explicitly make assumptions along four interrelated di-
mensions: ontology, epistemology, human nature and methodology.! They
present each dimension in the form of a continuum, the outer positions of

10 Morgan and Burrell (1979) discuss also different assumptions about the nature of society and, thus, make
a distinction between the sociology of regulation focused on social order and equilibrium and the sociology
of radical change. These differences in assumption are not discussed here.
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which they integrate into an objectivist and a subjectivist approach to social
science (see also Morgan and Smircich, 1980, Easton, 1995). Across all four
dimensions, the present study is located in the middle of the two extreme
positions.!!

4.1.1 Ontology

Ontology refers to the nature of the phenomenon under investigation
(Burrell and Morgan, 1979). For objectivists, the social world is made up of
hard, tangible structures and exists independent and prior to its appreciation
by the observer. Subjectivists, in contrast, argue that reality is a product of
our consciousness and accordingly does not exist independently of it.
Taking a position in between these two extremes, it is emphasised that
certain structures exist independent from us as observers; these are, however,
at the same time inherently difficult to capture, in particular as they are inter-
woven in the form of complex networks and subject to constant change.
Some parts of these structures, such as products and facilities, take also
“harder” forms and are easier to grasp than social objects, such as “business
units” and “relationships”. In our scholarly understanding of these complex
structures, we are guided by prior theory, which, in consequence, introduces
some subjectivity in our perception. The thesis draws on the resource layer
of the industrial network approach, which is one particular theoretical lens.
This research perspective highlights certain aspects of these complex struc-
tures and side-lines others. The same applies with the other concepts of the
analytical framework, which distinguishes between the design (participants,
data items) and (attention directing and decision facilitating) use of OBA.
Our perception of existing structures is accordingly shaped by others’ prior
explanations of these structures and remains necessarily partial. Likewise, the
thesis might also have a performative impact on its readers. As certain aspects

11 Similar positions have been adopted by prior scholars drawing on the industrial network approach.
Easton (1995, 1998, 2002, 2010) and Holmen (2001) have for example more specifically discussed how
scholars might apply critical realism as methodology (Bhaskar, 1975, Sayer, 1992; see also Modell, 2017a,
2017b, on critical realism in accounting studies). Jarvensivu and T6rnroos (2010) consider also critical real-
ism in industrial network studies compare it with moderate constructionism. The focus of this subchapter
lies on my personal reflections and not on describing any specific methodology as such.
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of the observed structures are described, these might become more prevalent
and be enacted compared to other aspects.

4.1.2 Epistemology

Epistemology refers to whether and how knowledge can be acquired (Burrell
and Morgan, 1979). Objectivists argue that it is possible to explain and pre-
dict what happens in the social world by studying regularities and causal re-
lationships between its constituent elements. Knowledge creation is a
cumulative process by which new insights are added and disconfirmed hy-
potheses eliminated. As knowledge is hard and real, it can easily be transmit-
ted. Subjectivists, in contrast, reject the search for regularities and objective
knowledge. They argue that the social world is relative and as such can only
be understood from the point of view of those directly involved in the activ-
ities that are to be studied.

In terms of epistemology, the thesis adopts also a position in between
these two extremes. In particular, it is believed that the inherent complexity
and constant change of social structures make it difficult, if not impossible,
to form predictions. Some individual resources might for example be com-
bined and then lead to certain consequences; when combined with other re-
sources, the outcome might be a different one (see for example Hikansson
and Waluszewski, 2002). Similarly, as other alternative resource combina-
tions might become available over time, certain resource combinations might
cease their function and lose their central position in the network. What is
seen as knowledge changes accordingly not only as we might understand ad-
ditional aspects of these “objective” structures, but also as these structures
themselves change over time. Knowledge can accordingly primarily be
gained on the structures that are at work at certain points of time. Due to the
inherent complexity, the gained knowledge might take the form of specific,
“best” explanations while other, unobserved forces might equally be at work.
This perspective on knowledge does at the same time not preclude the link-
ing of the results of this study with observations made by other scholars in
other settings. In contrast, by comparing deep probing studies, we might re-
ceive a better understanding of existing structures and how these might
change over time.
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4.1.3 Human nature

Human nature refers to the relation between human beings and their envi-
ronment (Burrell and Morgan, 1979). While objectivists argue that the be-
haviour of individuals is conditioned by existing structures, subjectivists
highlight the free will and autonomy of individuals.

Taking again a viewpoint between these extremes, it is acknowledged that
existing structures change themselves over time and both limit and enable
change. As resources for example share interfaces with certain other re-
sources, they are more difficult to change in certain circumstances (see e.g.
Gadde and Snehota, 2000). At the same time, as we become aware of these
interfaces, it becomes possible to form new interfaces. In this process, exist-
ing structures might have an enabling function (Hakansson and Snehota,

1995).
4.1.4 Methodology

Methodology refers to the way in which one might understand and create
knowledge of the social world (Burrell and Morgan, 1979, Ahrens and
Chapman, 2000). Scholars believing in an objective, stable world attempt to
derive universal concepts and relationships and aim to measure those. They
draw thereby primarily on deduction (Jarvensivu and Térnroos, 2010); they
derive hypotheses and then collect data to test them (see e.g. Eisenhardt,
1989, Eisenhardt and Graebner, 2007, Yin, 2014). Subjectivists, in turn, are
rather occupied with understanding how individuals subjectively experience
and interpret the social world. They draw thereby primarily on induction
(Jarvensivu and Toérnroos, 2010). Data collection takes place before data
analysis and theorisation (Glaser and Strauss, 1967).

In line with its positioning in between these extremes, the thesis builds
on an abductive, qualitative research approach (see also Ahrens and
Chapman, 2006, Lukka and Modell, 2010, Easton, 2010). In abduction, the-
oretical framework, empirical fieldwork and case analysis evolve simultane-
ously rather than sequentially. Abductive research 1is accordingly
characterised by a flexible use of theory across all phases of the research pro-
cess and an emerging definition of the study object, the case (Ahrens and
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Dent, 1998, Dubois and Gadde, 2002, 2014, Dubois and Araujo, 2004).
Scholars drawing on abduction view a broad knowledge of different theories
as beneficial as it sensitises them to different aspects of the empirical case
and alternative explanations they might otherwise miss (Alvesson and
Sandberg, 2011, Alvesson and Kirreman, 2007, 2011). The boundaries of the
case emerge usually over the course of abductive research projects as new
empirical insights are gained and different theoretical explanations are con-
sidered (Ahrens and Dent, 1998, Dubois and Gadde, 2002, Dubois and
Araujo, 2004).

4.2 Case study design

4.2.1 Main case

In line with the study’s ambition to contribute with a detailed understanding
of OBA in capital equipment sales and its philosophical positioning, the re-
search design of a single case study with embedded cases has been adopted
(Easton, 1995, Dubois and Araujo, 2004, Halinen and Térnroos, 2005, Yin,
2014). The buyer-supplier interface between Heavy Machinery, a reputable
manufacturer of specialty vehicles, and Contractor, one of its major custom-
ers in the Asia/Pacific region constitutes the main case. The specific interface
has been chosen for several reasons.

To begin with, Heavy Machinery has been selected as it constitutes an
ideal match with the study’s research interest, its need for in-depth data and
its abductive research approach. As a well-known manufacturer of specialty
vehicles, Heavy Machinery matched the interest to study the influence of
maintenance-related interdependencies on OBA. Maintenance-related prod-
ucts and services constitute about two thirds of overall revenue/cost over
the life cycle of its specialty vehicles. As Heavy Machinery had participated
in several research projects with other universities before, it understood that
the project would require in-depth access to interview partners, meeting ob-
servations and documentation material. Moreover, it welcomed the abduc-
tive research design, which required flexible access over an extended time
period so that data analysis and theorising could be interwoven with data
collection (Ahrens and Dent, 1998, Dubois and Gadde, 2002). In return, it



82 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

was agreed that the Stockholm School of Economics would carry all re-
search-related costs and that Heavy Machinery and its business partners
would remain anonymous in any research publications. Synonyms are ac-
cordingly also used throughout the study to refer to individual firms and
business units and the technical resources are described in relatively general
terms. In order to manage confidentiality concerns, Heavy Machinery was
also provided with a presentation of the research results and full copies of
the empirical chapters. No wishes for changes were presented during or sub-
sequent to the meeting,.

Heavy Machinery’s interface with Contractor has been identified as par-
ticularly interesting to study. Contractor constitutes one of the first custom-
ers with which Heavy Machinery has introduced OBA. As a demanding large
customer, the connected changes remained also not limited to Contractor
and the sales organisation serving it, but transpired to Heavy Machinery’s
European development and production facilities and Heavy Machinery’s
suppliers. Focusing on the specific interface offered accordingly the unique
opportunity to combine observations made throughout the internal and ex-
ternal supply network into a coherent study. Similar OBA exchanges have
subsequently also been introduced with several other customers, underlining
the significance of the made observations.

4.2.2 Embedded cases

The interface between Heavy Machinery and Contractor is embedded with
many other directly and indirectly connected resources (Hakansson and
Snehota, 1995) and these leave naturally also their imprints on the design and
use of OBA in the interface (see e.g. Cooper and Yoshikawa, 1994, Alenius
et al., 2015). As these connections have been identified over the course of
the research project, the case has been expanded accordingly to include these
directly and indirectly connected resources in the form of embedded cases
(Dubois and Araujo, 2004, Yin, 2014). As the resource interface is described
in detail in the following chapter (Chapter 5), the following description is
kept short and limited to organisational resources.
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Heavy Machinery is structured into several business units (“divisions”)
that have the highest operational responsibility for their respective busi-
nesses, but share Contractor as a customer. Final develops and produces the
overall vehicle and sells it to Contractor. Core is an internal supplier to Final.
It develops and manufactures an important core component and the vehi-
cles’ electrical steering systems. It entertains also specialist engineering re-
sources that it sells to Final and several other divisions. Service had been
created shortly before the field interaction began by a merger of the after-
market businesses of several divisions, among those Final’s and Core’s. It is
accordingly responsible for providing Contractor with all maintenance-re-
lated resources. Final, Core and Service entertain facilities in several parts of
the world; the focus of this study has, however, been limited to the European
operations that develop and produce the vehicles that Contractor uses.
SalesOrg is the fully-owned sales organisation in the Asia/Pacific region that
serves Contractor. The Final and Service divisions are represented at
SalesOrg.

Final, Core and Service are responsible for their own supplier relation-
ships. Interdependencies exist, however, naturally as Service purchases and
sells maintenance-related products for Final’s and Core’s products. As part
of the study, several component supplier relationships have been selected
together with key informants and studied in more detail (Halinen and
Toérnroos, 2005). Following Araujo et al.’s (1999, 2016) typology, the corre-
sponding interfaces could be characterised as archetypical standardised, spec-
ified and translational if the connected additional maintenance-related
resource interdependencies were ignored.'? Significant maintenance-related
interdependencies exist, however, in all studied interfaces. These interde-
pendencies were accordingly carefully studied and resulted for example in the
description of three different kinds of (modified) translation interfaces (see
Chapter 5.3.1). As part of its extended production system, Heavy Machinery
draws also on several contract assemblers that pre-assemble modules based
on Heavy Machinery’s specifications.

12 No interactive interfaces could be identified as part of the study.
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The interface is also affected by competing equipment manufacturers,
other customers to Heavy Machinery and four different kinds of Independ-
ent Aftermarket Service Providers (IASP). The latter group does not develop
and manufacture any equipment itself, but provides maintenance-related
products and services in competition to Heavy Machinery and its main com-
petitors.

4.2.3 Focal actor perspective

The resources in the interface have been studied almost exclusively from the
focal actor perspective of Heavy Machinery (Halinen and Toérnroos, 2005).
The only direct interaction with other actors has been in the form of two
observed meetings between Heavy Machinery and Contractor (see Chapter
4.3.2). While a similar perspective has been adopted by many accounting
scholars before, it has also been criticised as it might potentially lead to biased
accounts (Caglio and Ditillo, 2008). The following explanations are accord-
ingly offered for why such a perspective has been adopted nevertheless.
First, the adopted philosophical position highlights that any observation
is partial and subjective and, accordingly, (un)consciously biased to some de-
gree. In contrast to highly objectivist research, the objective is accordingly
not to provide knowledge that is generalizable across situations and time
(McKinnon, 1988, Atkinson and Shaffir, 1998), but to understand specific
situations and perspectives in detail. As Easton (1995) observes, studying all
actors, their connections and perspectives on each other is impossible in
open, interconnected business networks as no researcher can be expected to
possess the required resources (on similar observations, see also Otley et al.,
1995, Halinen and Tornroos, 2005). Deliberate choices form accordingly part
of any research project that acknowledges embeddedness. As networks do
not have any natural boundaries, it remains also unclear whether and how an
extension to a few further actors could possibly ever completely eliminate
subjectivity. In contrast, the extension to several actors might make it even
more difficult to discern whose perspective is actually taken in the resulting
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research text.!® In line with these considerations, it has been decided to fol-
low one focal firm and clearly discern its perspective on a specific interface.
At the same time, it is acknowledged that Heavy Machinery’s perspective
itself is not unitary. As the empirical description will illustrate, its different
business units contribute differently to the design and use of OBA, too.

Second, while opportunities to interview Contractor and different sup-
pliers had been offered several times, it was felt that any interaction with
other actors would also have exacerbated ethical dilemmas. The author had
already to watch his tongue extremely closely when interviewing people from
different internal units as the unconscious “transfer” of some sensitive infor-
mation might have caused heated discussions (see also Scapens, 1990). Pro-
vided all the knowledge he had gained on how Heavy Machinery regulated
the information flow towards Contractor and its own component suppliers,
it appeared difficult to ask meaningful questions without conveying too
much sensitive information. Releasing any information on recent adaptations
of product documentation, product designs etc. might at the same time have
seriously harmed these relationships.

Third, the focal actor perspective of Heavy Machinery was specifically
chosen as Heavy Machinery can be regarded as a nodal firm in the wider
network

“Partners of the nodal firm may come and go, but there is, it seems, the devel-
opment of stable networks in most industries. Hence, the nodal companies
might develop the models needed and educate new partners accordingly.”
(Tomkins, 2001, p. 183).

Heavy Machinery’s position as a nodal actor has been evidenced during the
tield study in several contexts. Heavy Machinery constitutes for example one
of only a handful worldwide specialty vehicle manufacturers. In addition, it
could be observed how Heavy Machinery transferred its ways of working to
new suppliers and customers. Gaining an in-depth understanding of its point
of view appeared accordingly of particular importance.

13 This problem has been encountered and discussed by Thrane and Hald (2006). They studied a buyer and
several of its suppliers explicitly. Confronted with the need to take the perspective of one actor during the
writing of their research report, they reported the results from the perspective of the buyer only.



86 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

4.3 Data collection

As characteristic for abductive research projects, data collection took place
over an extended period of time, from March 2012 to November 2015. One
reason for such lengthy fieldwork is found in the iterative nature of the ab-
ductive research process in which the researcher switches forth and back be-
tween data collection, data analysis and readings of the literature rather than
conducting these activities sequentially (Scapens, 1990, Dubois and Gadde,
2002, 2014). Data collection has accordingly been paused at multiple times
to transcribe and analyse already collected material and connect it to existing
literature. Another reason can be found in the time-consuming (re-) negoti-
ations of access that form a natural part of abductive research projects
(Ahrens and Dent, 1998). In the present study, the extension to SalesOrg
required for example the consent of local top management. Direct discus-
sions with SalesOrg halted several times for different reasons. In SalesOrg’s
region, research co-operations between academia and industry were uncom-
mon; SalesOrg had accordingly not participated in any research projects be-
fore. Furthermore, accountants and, in consequence, accounting researchers
were seen as “chartered bean counters” without much understanding of the
business and feared as they were connected to internal audits. Moreover, hi-
erarchy was of high importance and the contact had accordingly to be backed
up by managers with the “right” seniority level at the European operations.
As the related concerns became only known over time and could only suc-
cessively be addressed, the connected discussions took several months to
complete, from September 2014 and April 2015.

As common for case study research, multiple sources of data have been
combined in the case study (see for example Scapens, 1990, Ahrens and
Chapman, 20006). The use of different data sources facilitated the discovery
of new aspects and the parallel testing of contemplated explanations (Dubois
and Gadde, 2002, Ahrens and Chapman, 2006, Lukka and Modell, 2010,
Easton, 2010). Interviews constituted the primary source of data, but these
were complemented with observations and documents (Table 6, page 87, see

also Appendix 2).
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Table 6 Collected data

Number of inter- | Total interview length | Average interview length
views (hh:mm) (hh:mm)

Core! 20 34:02 1:42

Final 17 30:41 1:48

Service! 21 36:49 1:45

SalesOrg 19 31:02 1:38

Total 77 132:34 1:43

Observa- | ¢ 2 shorter production tours at Final and Core

tions e 1 day “infernship” in Final’s production

¢ Shadowing of strategic purchaser, Core, during one work week

e Guided four af regional distribution centre, SalesOrg

e 2 meetings with Confractor: vehicle audit, monthly “customer health meet-

ing
Docu- About 1,200 pages (information package for new employees, marketing mate-
ments rial, product documentation, SalesOrg’s “standard” Life Cycle Cost model, or-

ganisation charts)

! European organisation

4.3.1 Interviews

As part of the study, 77 interviews were carried out with 68 representatives
from different hierarchical levels and functions of Core, Final, Service and
SalesOrg. Five of these interviews were carried out over the phone due to
the geographic distance to the interviewees; the remaining 72 interviews were
carried out in person. On four interview occasions, two or three interviewees
were present at the same time. Fifteen interviews constituted re-interviews
with individuals that had been interviewed before in order to follow up on
specific aspects and more recent developments. Interviews lasted between
thirteen minutes for a short meeting as part of which a longer interview was
scheduled and three hours and nine minutes. The average length was one
hour and forty-three minutes. All but three interviews were recorded and
transcribed in full by the author. The three unrecorded interviews took place
with two interviewees who expressed their discomfort about being recorded.
On these occasions, extensive handwritten notes were taken. Immediately
after the interviews, the notes were transferred to the computer and comple-
mented from memory.
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Interviewees were either located by referrals or through direct contact
subsequent to observed meetings. Interviewees were usually first contacted
by e-mail with a description of the overall research project and its relation to
the specific interview. Two to three days after this initial introduction, inter-
viewees were called up and a meeting was booked. No potential interviewee
denied an interview. Likewise, no interviewee asked for a referral denied her
help.

The abductive approach to research impacted interviewing in three re-
gards. First, it affected the scheduling of the interviews. Due to the geograph-
ical distance to Heavy Machinery’s operations in Europe and Asia/Pacific,
some trade-offs needed to be made between “efficient” data collection and
allowing time for reflection. In the beginning, data collection was mainly car-
ried out in the form of day-trips with one to three scheduled interviews. This
allowed for sufficient time to transcribe and analyse the collected material
and match it with prior theory. In later phases, when the research project had
been further specified in terms of its theoretical and empirical focus, data
collection was mostly carried out in the form of longer field trips. During
these trips, the author had access to a desk in the open office landscape of
Final’s and Core’s co-located purchasing departments and was issued a key
tag so that he could move around freely between Heavy Machinery’s differ-
ent sites and offices. In order to allow for some analysis and reflection, in-
terviews on similar technical or organisational issues were either divided up
across several field trips or at least across several days of the same trip, al-
lowing for some reflection in between. Moreover, the number of interviews
scheduled per day was limited to a maximum of three. This facilitated reflec-
tion and preparation for the following interview. Having some idle time al-
lowed the author also to follow up on spontaneous invitations for lunch and
coffee.

Second, the abductive approach affected also the preparation of the
semi-structured interviews. Whenever new questions arose in connection to
interviews, the analysis of already collected material or readings of the litera-
ture, these were noted in an Evernote database. When planning interview
trips, these questions were reviewed and re-arranged into interview guides.
The connected work could take up to one and a half workdays per interview.
This time-consuming preparation was deemed valuable for several reasons.
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To begin with, it allowed the scholar to remember and refer to specific as-
pects he had noticed before. In the manner of a detective, he could accord-
ingly confirm and extend his evolving understanding in relation to the case
as a whole and its specific embedded cases. Moreover, it was observed that
referring to particular aspects had also a reassuring, signalling effect on inter-
viewees. As the author could ask detailed questions right away, interviewees
generally understood during the first minutes of the interview that he had a
good, detailed understanding of Heavy Machinery and its external relation-
ships. Detailed questions acted accordingly as an implicit reassurance of him
as a trustworthy, well established interviewer at Heavy Machinery with whom
one could openly share specifics rather than stay in the vague and general.
This was of particular high importance as the scholar usually had not met
interviewees before the actual interview and touched upon technically and
commercially sensitive issues. Furthermore, interview guides served as an
overall structure for the rather conversational interviews and as a backdrop
to which the scholar could refer towards the end of the interview and check
whether all questions had been touched upon. They had accordingly a disci-
plining function during the otherwise rather conversational interviews.

Third, the abductive research approach affected also the execution of the
interviews. Extensive notes were for example not only taken for documen-
tative purposes in the case of the three unrecorded interviews. Extensive
notes were also taken during recorded interviews. In these latter circum-
stances, the primary objective was not to document the interview, but to
strengthen the scholar’s focus as an interviewer and to reflexively identify
and test potential explanations for what has been said before in the ensuing
discussion (Alvesson, 2003, Kreiner and Mouritsen, 2005).

4.3.2 Observations

Several observations were also carried out as part of the research project
(Scapens, 1990, Yin, 2014, see also Appendix A2.3 for a detailed list of the
observed meetings). Observations were documented with the help of exten-
sive in situ field notes. These were transferred into digital formats and com-
plemented with additional information from memory during “quiet periods”
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in the field (Ahrens and Dent, 1998) and evenings of the same day. The dif-
ferent observations can be classified into three groups.

First, the researcher took part in several tours through the European pro-
duction facilities and SalesOrg’s regional distribution centre. The objective
of these tours was to learn about these facilities and the products that are
produced and stored at these as well as any changes and challenges subse-
quent to the introduction of OBA. The visits contributed largely to the tech-
nical understanding and eased subsequent interviewing. One of the
production tours was for example in the form of a full-day “internship” in
Final’s production as part of which the author stayed with the employees of
an assembly station, but was also offered extensive guided tours to other
work stations, the prototype assembly, testing and logistics facilities. As the
machines were in the process of being assembled, he could ask many clarity-
ing questions about specific components and subcomponents, their technical
interfaces to other parts and so on. In addition, he could ask questions about
the lean production process.

Second, a strategic purchaser working at the Core division has been shad-
owed for a complete work week (Czarniawska, 2007). The objective of these
nonparticipant observations was to better understand the ways of working at
Heavy Machinery and to introduce the research project to prospective inter-
viewees. The choice of the strategic purchaser felt natural as he was one of
the main informants at that point in time, attended most meetings in pro-
duction and engineering at Core and was co-located with Final’s strategic
purchasers. In order to maximise the number of observed meetings, a par-
ticular week at the beginning of the month was selected during which Core
also had its divisional meetings. Over the course of the week, sixteen meet-
ings were attended in total. These included also a departmental meeting of
Final’s purchasing unit and a full day “commodity council meeting” with
purchasers from different divisions sourcing hydraulic components. Prior or
subsequent to the meetings, the researcher usually received an explanation
of their focus, frequency, participants and the design of any documents re-
viewed during the meeting. As Heavy Machinery applies lean principles, most
information taken up during meetings is highly visible within the respective
meeting rooms. As usual during longer trips, the scholar got issued a key tag
and used a desk next to the shadowed purchaser for note taking in between
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interviews. He could accordingly also overhear any additional (phone) con-
versations the strategic purchaser had and was also offered explicit explana-
tions of those. Several of the meeting participants were interviewed during
subsequent field trips. During these interviews, references were made to par-
ticular observations in line with the abductive research approach.

Third, two meetings between SalesOrg and Contractor were observed.
During one of these meetings, Contractor critically reviewed one of the ve-
hicles it considered buying at SalesOrg’s facilities. The other meeting took
the form of a monthly “customer health meeting” and took place at Con-
tractor’s headquarters. The meetings were highly valuable as the scholar
could learn more about Contractor and observe the use of OBA information
within the relationship. The meetings were followed up by a re-interview of
the responsible key account manager in order to better understand the back-
ground and the specifics of the discussed technical and commercial issues.
The observed meetings served also as a valuable backdrop when interviewing
other employees at SalesOrg.

4.3.3 Documents

Throughout the study, different kinds of documents were also collected
(Scapens, 1990, Yin, 2014). These included a comprehensive information
package that new employees receive on their first working day, organisation
charts, different kinds of marketing material and product documentations
and LCC calculations. These documents fulfilled different functions. The in-
formation package for new employees provided for example a good over-
view of Heavy Machinery, its different divisions and history. Organisation
charts were referred to in the beginning of interviews when interviewees were
asked to describe their current and past positions, the structure of their cur-
rent unit and other units they regularly interact with. Different generations
of marketing and product documentation material could be compared and
changes in information provided to customers could be traced over time.
SalesOrg’s “standard” life cycle cost calculation and accompanying material
provided to customers was also collected for one vehicle model.
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4.4 Data analysis

4.4.1 Consideration of alternative theoretical explanations

Following an abductive research approach, data collection and data analysis
have been highly integrated from the start of the research project (Scapens,
1990, Ahrens and Dent, 1998, Dubois and Gadde, 2002). From its start, the
project had been focused on management accounting in business networks,
drawing on the industrial network approach (Hikansson and Snehota, 1995,
Hikansson et al., 2009) as meta-theoretical lens. As first empirical insights
were gained, the focus became also relatively quickly more specifically di-
rected to OBA as a particular inter-organisational management accounting
technique (Caglio and Ditillo, 2008). Despite this relatively clear empirical
and theoretical focus, other theories have also been considered flexibly over
the course of the research project. As such flexible reference to different
domain and method theories (Lukka, 2005, Lukka and Vinnari, 2014) is re-
garded as an implicit sign of the quality of abductive research projects
(Ahrens and Dent, 1998, Lukka and Modell, 2010), some examples shall be
provided in the following,.

An interesting empirical finding has for example been that the Core, Fi-
nal and Service divisions appeared to share external business partners, but at
the same time remained independent in their decision making in relation to
those. Before the inherent tension could be connected to and explained by
Heavy Machinery’s use of OBA in capital equipment sales (see in particular
Chapters 5.3.1 and 7.3.1), alternative explanations were also considered. This
involved a close reading of texts on the organisational structure of the pur-
chasing function (e.g. Lysons and Farrington, 2006, van Weele, 2010,
Bocconcelli and Hakansson, 2008), purchasing synergies (e.g. Faes et al.,
2000, Rozemeijer, 2000, Smart and Dudas, 2007, Matthyssens and Faes,
1997) and the interrelationship of intra- and inter-organisational manage-
ment controls (e.g. Hakansson and Lind, 2004, Cuganesan and Lee, 2000,
Thrane and Hald, 20006, van Veen-Dirks and Verdaasdonk, 2009).

Similarly, following the discovery that the configuration of Enterprise
Resource Planning (ERP) systems appears to play an important role in steer-
ing internal visibility in relation to OBA (see in particular Chapter 8.2.2),
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some papers on ERP systems and management accounting have been read
(see e.g. Boland, 1999, Quattrone and Hopper, 2001, 2005, 2006, Dechow
and Mouritsen, 2005, Hyvonen et al., 2008, Brivot and Gendron, 2011). A
paper by Markus et al. (2000) was particularly helpful in gaining an overview
of the different ways in which ERP systems might be configured. This
knowledge was of high value when preparing and conducting interviews on
the subject matter.

Broader readings of some method theories (Lukka, 2005, Lukka and
Vinnari, 2014) besides the industrial network approach informed also the re-
search project. Academic visitors recommended the author for example to
read a few texts on Actor Network Theory (for example Callon, 1986,
Latour, 1990, Latour, 1992). Latour’s (1990) discussion of the different initi-
atives that hotel owners take to ensure that guests return their room key at
the reception desk proved of particular significance. It sensitised the author
to the many resource adaptations that Heavy Machinery continuously under-
takes to reduce the likelihood and impact of parallel relationships between
Contractor, Independent Aftermarket Service Providers (IASPs), major
component suppliers and competing equipment manufacturers (see Chap-
ters 6.2 and 6.3). Data collection and analysis was accordingly re-focused to
make visible the detailed arrangements that shall eliminate these potential
“anti-programmes” (Latour, 1990) and thereby stabilise the focal
information exchange (Dambrin and Robson, 2011).

In a similar manner, some limited readings on boundary objects (Star and
Griesemer, 1989, Carlile, 2002, Oswick and Robertson, 2009) sensitised the
author to study more closely the level of detail provided in operations and
maintenance manuals and accompanying spare part books and how they fa-
cilitated the work of different units. This led accordingly to the empirical
insight that these pieces of information had become less detailed following
the introduction of OBA (Chapter 6.1.1) and that Heavy Machinery increas-
ingly sold maintenance-related products as part of larger kits (see Chapter
0.3.3). Moreover, it proved also useful as the information that Heavy Ma-
chinery received from its own suppliers were discussed with engineers and
purchasers (see Chapter 7.3.1).
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The parallel reading of different domain and method theories proved ac-
cordingly useful as it facilitated data collection and the consideration of al-
ternative explanations (Alvesson and Kirreman, 2007, 2011). It thereby
contributed to an overall deeper empirical and theoretical understanding

(Scapens, 1990).
4.4.2 Formalised data analysis

The analysis of the collected data in terms of the domain theory of OBA and
the method theory of the industrial network approach was relatively formal-
ised. It included three major steps.

Empirical pattern making

In a first step, the focus lied on arranging the extensive empirical material
into larger patterns. Ahrens and Dent (1998) describe pattern making as be-

ing

“based on detail. But it abstracts from detail to concepts, grouping like with like
and tracing interconnections. (...) The theoretical demand is the processing of
detailed information into patterns that are replete, in that they account for all
observations and are holistic, in the sense that they explain observed outcomes”

(ibid, p. 28-33).

Initial pattern making was influenced by three considerations. First, it
appeared useful to distinguish between the “definition” (later: design) and
the “use” of OBA information. During data collection, it was observed that
both aspects were highly complex in themselves. Heavy Machinery and Con-
tractor exchanged for example several pieces of information and the design
of these individual pieces appeared highly complicated, too. At the same
time, the information was used to form decisions in different areas. By sep-
arating these highly interrelated aspects analytically, it was felt that the com-
plexity could be reduced for the reader. In this context, it was also decided
that design-related discussions should precede use-related discussions. In
consequence, references could be established between the two parts and rep-
etitions minimised. Second, given the empirical observations and the appli-
cation of the industrial network approach, it appeared important to
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understand who designed or used the exchanged information. Accordingly,
analytical subcategories were established for the relationship between Heavy
Machinery and Contractor, Heavy Machinery’s firm level, indirectly con-
nected component suppliers and “other” actors (different kinds of IASPs,
vehicle manufacturing competitors). Third, within these subcategories, some
additional smaller patterns could be established. The different pieces of in-
formation that Heavy Machinery and Contractor exchanged could for exam-
ple be distinguished and information on their respective characteristics
clustered.

Relating empirics to prior literature

In a second step, a switch occurred to the theoretical side of the thesis pro-
ject. Ahrens and Dent (1998, p. 30) describe the objectives of this stage as
moving from an ‘““experience-near’ understanding of the field to a reinter-
pretation through the ‘experience-far’ concepts of the reader”. The domain
literature of OBA was accordingly re-read and complemented with additional
publications that had been missed out before. While re-reading the literature,
it was felt that a more detailed analytical framework was required that facili-
tates a more fine-grained analysis of the literature and the positioning of the
present study (Ahrens and Chapman, 2000). Araujo et al.’s (1999, 2016) ty-
pology on resource interfaces appeared useful to cluster prior research. In
addition, inspiration was drawn from Gordon et al.’s (1978) and Simon et
al.’s (1954) classic works to define sub-variables on the design and use of
OBA (see Chapter 2.2). Following the refined framework, prior studies on
OBA could be analysed in a more detailed manner and a first draft of the
theoretical chapters could be written. Moreover, the empirical data were re-
arranged. Compared to the initial analysis, a chapter describing the interface
as such was for example added in bullet-point form and the analysis of the
use of OBA became more fine-grained, specifying different areas into which
attention has been directed and particular decisions that are taken on the
different organisational levels. This resulted in a detailed structure of the em-
pirical chapters that was aligned with the analytical framework and as such
could also be used as a coding scheme later on. Furthermore, a rough sketch
of the discussion chapter was established.
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Formal coding and writing of the empirical chapters

In a third and final step, all empirical material as well as the chapter-wise
coding scheme was transferred into NVivo 10, a software for qualitative data
analysis (Seale, 2010). Over the next 1.5 months, all collected material was
re-read and formally coded. As part of this process, the coding scheme and
structure of the empirical chapters were also refined. Subsequently, all codes
were printed off. In the process of writing the specific empirical subchapters,
the related codes were re-read, specific examples selected and specific quotes
were translated to English if necessary and anonymised.'* The empirical ma-
terial was accordingly “thinned out” (Ahrens and Chapman, 20006, p. 832)
extensively. Once the theoretical and empirical chapters had been written,
the discussion and summary chapters were drafted.

14 Accordingly, all empirical material has been revisited in full at several occasions. During data collection,
depending on available time, I either directly transcribed and read through interview transcripts or listened
to those before conducting additional interviews. During data analysis, I coded all material and then revisited
these codes when writing the respective subchapters.



Chapter 5

The inferface between Heavy
Machinery and Contractor

The purpose of this chapter is to describe the interface between Heavy Ma-
chinery and Contractor and thus the technical (product, facilities) and organ-
isational (business units, relationships) that are adapted between the two
firms and indirectly connected business partners. In contrast to other buyer-
supplier interfaces, where most resources are concerned with the develop-
ment and production of the focal products (see Chapter 2.3.4), interfaces
through which capital equipment is exchanged are characterised by a large
number of additional resources that are required to maintain the focal prod-
ucts during their use (see Chapter 2.3.5). In order to highlight these differ-
ences in resources and their implications for the design and use of Open
Book Accounting (OBA), the following discussion is structured into four
parts.

First, resources that are primarily connected to the development and pro-
duction of the specialty vehicles as such are discussed. These include the cus-
tomer-adapted specialty vehicle and its core component as products and
centralised production facilities and vehicle delivery centres as facilities. In
addition, they comprise different business units at Heavy Machinery and
Contractor, which primarily coordinate the exchange of new vehicles, as well
as connected relationships to contract assemblers that form part of Heavy
Machinery’s production system.
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Second, the resources that are required to maintain the vehicles are dis-
cussed. Products exchanged to this end include spare parts in the form of
components and subcomponents, labour hours of service technicians and
supplementary service products. In order to handle these maintenance-re-
lated products, Heavy Machinery and Contractor require access to facilities
in the form of maintenance workshops, component repair centres, global
and regional distribution centres and warehouses. In addition, they require
specialised business units that can coordinate the maintenance-related prod-
uct exchanges. The exchange of maintenance-related resources is also im-
pacted by four different kinds of indirectly connected Independent
Aftermarket Service Providers (IASP). These do not develop and produce
vehicles themselves, but provide some maintenance-related resources.

In a third part of the chapter, the focus rests on the indirectly connected
relationships that are affected by the parallel exchange of vehicle and mainte-
nance-related resources. These include the relationships to Heavy Machin-
ery’s component suppliers, other customers and competing vehicle
manufacturers. In turn, the fourth and final part of the chapter summarises
the made observations.

5.1 Resources primarily connected to the
specialty vehicle

5.1.1 Products: specialty vehicles and core components

The speciality vehicles

The study focuses on the specialty vehicles manufactured by one particular
division of Heavy Machinery, Final. Its product portfolio consists of several
vehicle types that customers might require to carry out different steps in their
operations. As each type includes different models, Final’s total product
portfolio includes about 200 vehicle models. Contractor requires three types
of these vehicles in its own operations. The first type of vehicles can be seen
as Final’s traditional “core” product. It carries an important core component
that is developed and produced internally by the Core division. The second
and third vehicle types do not carry the internally produced core component.
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The vehicles can be characterised as multi-technology (Brusoni et al.,
2001), customer-adapted products. A vehicle consists on average of 3,000
components, of which a few hundred components are usually exchanged in
product development projects. Developing a new vehicle or core component
takes about five years, of which about 1-2 years are dedicated to testing in
laboratories and on test sites.

The vehicles are highly customer-adapted and, accordingly, produced on
order and in low volumes. Customers can choose among hundreds of
“standard” options for each individual vehicle that are directly available from
factory. In addition, customers regularly require specific adaptations of their
vehicles to satisfy legal or site-specific requirements, mostly related to work
safety. I° These adaptations might be small, such as the attachment of addi-
tional lightening to the vehicle. However, they can also be quite drastic, re-
quiring several hundred hours of engineering work.'¢

The core component

The different models of one of the three vehicle types carry one or several
core components developed and manufactured by the Core division. These
core components might constitute only a low percentage of the vehicle’s
product cost, but they are the most important parts of the machine.

“The (core component) is the heart of the business. (...) If you look at the (spe-
cific vehicle model), all it is, it’s a fancy carrier that carries two (core components)
to where they need to be working. The (core components) are, if you like, our
pulse.” Product manager, SalesOrg, Service

Given matching interface and functional requirements, the core compo-
nent can be developed and produced independently from the rest of the ve-
hicle. Due to the modular architecture of the component’s inner design,
customers can choose among a few hundred core component variants.

15> Examples of such work safety related adaptations might be the fitting of fire-retardant hydraulic hoses,
additional safety rails and operator cabins that can withstand “roll-overs” and thus require different material
specifications compared to “standard” configurations.

16 Those more drastic adaptations are limited to about 5 percent of the total volume. Examples of these
include the exchange of a commonly fitted major component with that of another manufacturer.



100 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

5.1.2 Facilities: centralised product development and production
facilities and vehicle delivery centres

Centralised product development and production facilities

Product development and manufacturing is carried out at centralised facili-
ties. Both Final and Core entertain several R&D centres and factories across
the world, focused on particular vehicle assortments. Concentrating these
resources at a few locations enables the generation of economies of scale and
scope, despite generally low production volumes of individual vehicle mod-
els. The vehicles Contractor buys are developed and manufactured at the
European sites of Final and Core.

Final’s facilities are focused on product development, the final assembly
of pre-assembled modules and testing of the vehicle. Apart from the core
component and the electronic steering systems supplied internally by the
Core division, Final sources all components from external suppliers. Accord-
ingly, externally purchased parts stand for the vast majority of product cost.

In contrast to Final, Core has more considerable in-house production. In
particular, many of the parts of the core component are produced in a spe-
cialised workshop from raw material inputs, such as steel blocks. Most of the
core component’s product cost are accordingly attributable to in-house pro-
duction. In-house production is motivated by the importance and particular-
ity of the core component. Only direct competitors are reported to have
similar resources at their disposal. In-house manufacturing provides also the
flexibility required to offer many variants without the need to maintain ex-
cessive safety stocks.

Vehicle delivery centres

At its sales organisations, Heavy Machinery entertains vehicle delivery cen-
tres. These are larger workshops through which new vehicles entering the
respective region from the global production facilities pass. Vehicle delivery
centres employ engineers and service technicians who carry out the vehicle
adaptations that are not directly available from factory. The size of such ad-
aptations is significant. At the sales organisation serving Contractor,
SalesOrg, their assembly usually takes several weeks per vehicle.
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5.1.3 Business units with focus on venhicle sales

Business units involved at Heavy Machinery

At Heavy Machinery, the highest operational responsibility lies with the di-
visions. They accordingly contain all necessary functions of a stand-alone-
business. Divisions are held responsible for their consolidated operational
profit and net capital employed. According to Heavy Machinery’s general
principles, each division should focus on a particular assortment of products,
targeting a particular customer group. In consequence, Heavy Machinery has
also only a very small number of overhead functions, primarily located at the
corporate headquarters.'’

Product development and production of the vehicles are primarily coor-
dinated by the Final and Core divisions. The Final division develops, assem-
bles and markets its vehicle models globally to external customers. It thereby
relies on the core components, electronic steering systems and some engi-
neering services provided by the Core division.

As Heavy Machinery places great importance in interacting directly with
its customers, it entertains about 90 sales organisations worldwide. SalesOrg
is a sales organisation in the Asia/Pacific region that serves customers across
four countries, among these Contractor. As common for multinational firms
(see for example Mouritsen, 1995, Dent, 1996), SalesOrg’s legal entity is
shared by several divisions. Individual sales are, however, always conducted
through the respective divisions. Accordingly, one business line manager has
the overall responsibility for the sale of Final’s vehicles at SalesOrg, including
the core component. It is assisted by key account and product managers who
focus on vehicle sales to particular customers. Contractor is accordingly
served by one key account manager. In addition, two product managers reg-
ularly participate at monthly meetings at which overarching technical and
commercial questions are discussed.

17 Examples of centralised functions are a unit providing financing solutions for customers’ equipment and
service purchases, group accounting and treasury, corporate communications and investor relations. Re-
sponsibility for the financial structure and taxation is accordingly also left with the corporate headquarters.
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Business units involved from Contractor

SalesOrg’s market is dominated by contractors. Contractors can conduct lim-
ited or all work in the operations of site-owners. They are generally selected
through tendering processes. By hiring a contractor, site-owners can increase
and decrease their operations flexibly, while keeping internal complexity and
risk at a minimum. They do neither need to buy equipment and spare parts
nor hire own operators and maintenance staff. In addition, they can set de-
tailed work plans for contractors and attach contractual fines to these.

The advantages connected to contractors come at a certain price. Ac-
cordingly, contractors are mostly drawn upon during boom phases. In con-
trast, during downturn phases, as witnessed at the time of the study, site-
owners tend to take outsourced work back in-house to save cost and increase
the utilisation of their own in-house operations. This can result in overca-
pacities among contractors and, accordingly, fierce competition and high
cost consciousness.

Contractor is one of the largest contractor customers of SalesOrg and
Heavy Machinery in general. It has existed for more than 30 years and resides
over about a third of the local contractor market. Traditionally, Contractor
has been a particularly loyal customer of two competitors to Heavy Machin-
ery. This is also cleatly visible when visiting Contractor’s premises. Contrac-
tor’s staff wears workwear with Contractor’s own and the two competitors’
brands stitched onto. In addition, the reception area is full of marketing ma-
terial of these competitors. Contractor requires three main vehicle types for
its operations, all of which Final can supply. Contractor has purchased a
larger number of vehicles of one type from Final and uses vehicles of the
other two types from competitors. At the moment, Contractor does for ex-
ample not use any vehicle of the type featuring the core component from
Heavy Machinery. By focusing vehicle purchases per type on a specific sup-
plier, Contractor benefits from the compatibility of maintenance-related re-
sources. At the same time, as most maintenance-related resource benefits
arise on the site-level and Contractor has grown to operate on many sites, it
could use alternative suppliers for each vehicle type in the future. Final works
accordingly actively on reducing the perceived disadvantages of its vehicles
compared to its competitors’. One of those disadvantages is connected to
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the service interval length of its core component, which Final and Core try
to increase in product development.

Vehicle buying cycles are naturally long and individual purchase orders
usually encompass several vehicles of a certain type at a time, as new sites are
opened up or parts of existing vehicle fleets are replaced by new ones. While
Contractor’s purchasing department has an important role to play in partic-
ular sales negotiations, it often follows the recommendations of other units
that evaluate the operational fit of the vehicle and the ability of Heavy Ma-
chinery to match Contractor’s maintenance-related resource demands.

“The information and the recommendation will come from the other sectors
through the purchasing. So, how shall I say, you know, the purchaser really is
only the most important person as the rest of the group is convinced. Because
they put through the recommendation. And then, he will do the final negotia-
tion. But, the concept and the persuasion has to come from the logistics and
operation centres.” National Business Development Manager, SalesOrg, Service

5.1.4 Connected relationships primarily related to the vehicle as
a product: contract assemblers

Several indirectly connected relationships are involved in the development
and production of vehicles. As Heavy Machinery’s component suppliers,
other customers and competing vehicle manufacturers affect and are affected
by both the vehicle and maintenance-related product exchanges, they are dis-
cussed in an integrated manner in Chapter 5.3. Besides these relationships,
contract assemblers play an important role that is limited to the production
of the vehicles.'

Contract assemblers can be regarded as an extended arm of Final’s as-
sembly-oriented production system. Contract assemblers do not carry out
any product development on their own, but assemble components into larger
vehicle modules that are subsequently integrated into complete vehicles at

18 Contract assemblers receive accordingly also only necessary information on the components as such and
on how to assemble them into modules. They are subject to strict confidentiality clauses and do as such not
affect the information exchange between Heavy Machinery and Contractor. In consequence, they are ne-
glected in chapters 6 and 7.
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Final’s centralised production facilities. Final uses half a dozen major con-
tract assemblers and several smaller ones that are all specialised on certain
vehicle modules. Two particular arrangements with contract assemblers can
be discerned. First, for some modules, Final purchases the components re-
quired for a particular module into its own warehouses and forwards them
together as a package to contract assemblers. Second, for some modules, Fi-
nal provides contract assemblers with forecasts. Based on these forecasts,
contract assemblers plan their production and purchase components directly
from Heavy Machinery’s component suppliers, based on Final’s centrally ne-
gotiated purchasing contracts. Occasionally, these latter assemblers might
suggest smaller design or purchasing related changes, which are subject to
Final’s approval.

5.2 Maintenance related resources

Heavy Machinery commonly assumes a life cycle of about ten years for newly
produced vehicles.' Several technical and organisational resources ate re-
quired to ensure that the vehicles can be used over their extended life cycles.
Insufficient support with these results in production stops and high oppor-
tunity costs for Contractor. The exact size of these opportunity costs is at
the same time difficult to assess precisely. While Contractor might lose about
15,000 Euro in revenue per hour due to the breakdown of one of its vehicles
sourced from Heavy Machinery, additional contractual fines from site-own-
ers can result. In addition, individual machine breakdowns usually affect the
efficient use of other types of equipment and extend to the wider business
network it forms part of.

19 This is also reflected in its guarantee to supply spare parts and accompanying services during this period.
The ten year period applies from the time the last vehicle of a certain model has been produced. As a certain
vehicle type might be produced over a time period of 5-10 years, the support period for individual vehicles
is accordingly much longer. In addition, it is important to note that machine life can obviously vary and be,
in rare cases, much longer. The vehicle registry of Heavy Machinery contains some machines from the
1960s that are still in use at customers and are, based on goodwill, supplied with spare parts.
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5.2.1 Maintenance-related products: spare parts, labour and
supplementary services

Spare parts in the form of components and subcomponents for the
vehicle and its core component

Both the vehicle as such and the core component(s) require constant mainte-
nance with spate parts when used. ? Usual machine wear, exacerbated by the
dirty environments in which the vehicles are used and good or bad operating
and maintenance practices, drive the need for spare parts.

Maintenance is primarily carried out in either preventive or corrective
torms. Preventive maintenance concerns the exchange of particular parts at spec-
ified service intervals. The aim of preventive maintenance is to avoid unex-
pected breakdowns and connected high, unforeseen opportunity cost.?
Moreover, the aim is to avoid chain reactions in the technical system of the
vehicle, where a certain failing component might lead to costly failures of

other components.

“If they are not doing the routine change-outs, you know, we specify that “You
change your axels at x hours”, but they decide “Ah, we will just push them a bit
turther.” Then you have a catastrophic failure that takes out a whole lot of the
stuff. (...) So, that will throw the running costs up. (...) You know, we will back
itup to 8,000 hours, but after thatitis a wing and a prayer. So if the transmissions
goes and it screws out the up box, drop box and something else, bad luck.”
Product manager, SalesOrg, Service

Smaller preventive services might take a few hours to complete and in-
clude for example the exchange of filters, oils and some few components.
Larger preventive service intervals are scheduled twice over a vehicle’s life

20 Instead of purchasing these products separately, customers can also enter into one of the different kinds
of service agreements that Heavy Machinery offers. Based on the complexity of the contract, Heavy Ma-
chinery might take over maintenance planning on behalf of their customers and offer certain performance
guarantees. In the most complex contracts, customers pay Heavy Machinery based on the hours they use
their machines. At the time of the study, Contractor has not used any such service agreement.

2 Unexpected breakdowns of the vehicle might nevertheless occur and require immediate consideration.
About 80 percent of these unexpected breakdowns can be attributed to a single reason which are difficult
to foresee and, accordingly, difficult to avoid with pre-emptive maintenance: hydraulic hose breaks. Cus-
tomers are accordingly usually very skilled in dealing with those.
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cycle. At these points, the vehicle is parked up for two to four weeks, taken
completely apart and most of the major components are overhauled.

In contrast, corrective maintenance concerns components where the need of
a repair can be seen as a given, but its exact timing is less certain. An example
are hydraulic cylinders. During their component life cycle of about 12,000
hours, some smaller hydraulic leakage naturally occurs and requires the ex-
change of the seals included in the cylinder. When this hydraulic leakage ex-
actly occurs is however highly uncertain, even though it naturally is easily
noticeable.

“When it leaks too much, you exchange the seals of the cylinder. So either it
leaks externally so that oil drops or the piston’s seal leaks, so that the cylinder
sinks as it is load on it. Then, you know that you need to exchange the seals.”
R&D Manager, Hydraulics, Final

When the operator notices beginning hydraulic leakage, it will accord-
ingly inform the maintenance workshop, which, in turn, will either perform
the cylinder repair at the next scheduled service interval or plan for an addi-
tional service stop. Corrective maintenance is accordingly most appropriate
for parts that have an easy technical interface supporting quick exchanges,
and usually do not cause any connected failures in the larger technical system.

While most parts of the vehicle require regular maintenance with spare
parts, the core component stands out as the part of the respective machines
that requires the most frequent maintenance. Much of the perception of this
type of Heavy Machinery’s vehicles is accordingly not only dependent on the
core component’s performance, but also on the length and reliability of its
service intervals and the quality of individual component repairs.

“The (core component) is the one component that comes off the most con-
sistent time. (...) The (core component) is the one thing that comes off every
400 (operating) hours. Every 600 hours. It comes off. And it goes somewhere
to get repaired. So, those repairs have a big influence on the customer’s per-
ception of (Heavy Machinery). If he takes a component off, which will be
called a (core component), and he sends it into the branch. The branch re-
pairs the (core component), and it comes back, you have got a nice code of
paint on it, all the stickers on it, and it lasts for 600 hours. The perception of
the branch is beautiful. It’s a good place, happy, no problems. Put it on and
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it lasts 200 hours, everything falls over. So you can be as close as you like (to
a customer), but you are only as good as your last repair.” Product manager,
SalesOrg, Service

The support with spare parts is connected to at least six further complex-
ities that are important to understand (Table 7). First, Heavy Machinery does
not only need to source and administrate the components it places on its
vehicle in production, but also a multitude of subcomponents with the help
of which these larger components are repaired. To give an indication, Heavy
Machinery quoted prices for about 150,000 individual spare parts for current
and past vehicle designs to customers at the time of the study.

Table 7 Complexities in the provision of spare parts

1 A large number of components and subcomponents are required as spare parts

2 | The need for spare parts depends on the technical design of the vehicle and its com-
ponents, its use and operations and maintenance practices

3 Differences in technical progress needs to be balanced

4 Different demand patterns exist for production and maintenance

5 Customers might require certain components on a regular basis that are not offered by
or focused on by the capital equipment manufacturer

6 | Vehicle repairs might be conducted in a number of different ways, depending on cus-
tomer preferences and the availability of maintenance-related resources

Second, the technical need for individual spare parts might naturally dif-
ter widely depending on the technical design of the vehicle and its compo-
nents as well as their use, site requirements and operations and maintenance
practices. A specific part might for example be worn out much quicker on a
certain vehicle model compared to another one. In addition, an axel placed
at the back of a vehicle might for example have a longer service interval, and,
accordingly, lower spare part demands than an axel at the front of the same
vehicle. Furthermore, actual spare part consumption might vary by up to
twenty percent depending on the characteristics of the site and the skill level
of the customer’s operators and service technicians. High humidity might for
example speed up corrosion and high temperatures and sun might decrease
the service interval of rubber parts, such as hydraulic hoses.
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Third, additional complexity arises from the need to balance technical
progress in the underlying components and their subcomponents. While
suppliers might for example develop multiple new component generations
over the life cycle of an individual vehicle, Heavy Machinery’s customers
might still require the “old”, original component when repairing their ma-
chines as newer components do not fit the technical and interface require-
ments of their vehicles. This places particular demands on both Heavy
Machinery and its component suppliers.

Fourth, an additional complexity arises from differing demand patterns
for production and maintenance. For production, component demand is of-
ten rather stable and well plannable, allowing for the application of lean sup-
ply chain principles (see for example Fisher, 1997). In a company
presentation, this situation is described as similar to a birthday party — “you
know (the) number of guests and how many cakes you need”*. In contrast,
maintenance-related spare part demands are more difficult to forecast and
need to be satisfied immediately as vehicles otherwise cannot be used. De-
mand for spare parts usually only arises after several units of a certain vehicle
have been sold and reach their first service intervals. Customer-specific ve-
hicle designs and demands for items that are generally not considered spare
patts® can exacerbate the situation. Aftermarket demand is accordingly de-
scribed as a “surprise party” — “you never know (the) number of guests and
how many cakes you need”*". The supply of spare parts builds accordingly
on agile as opposed to lean supply chain principles (on the differences, see
Fisher, 1997, Christopher, 2000).

Fifth, there are some components that Contractor regularly needs to buy,
but that Heavy Machinery does either not offer or focus on for practical
reasons. An example of a component that Heavy Machinery does not offer
are tires.

“We don’t sell tires as a spare part. (...) There is only a certain number of tire
suppliers in the world and there is only a certain production quantity. We don’t

22 Presentation provided by the Vice President Purchasing, Service, during an interview.

23 Examples of components that are not usual maintenance items range from windowpanes and operator
seats to welded parts that under normal operations should not require any replacement. These can, however,
still be requited when damaged.

24 See Footnote 22.
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get hold of tires to sell on the aftermarket. And if we would do so, we would be
so expensive that we would not be competitive.” Global Fleet Manager, Service

Examples of products that Heavy Machinery could supply, but does not
focus on, are different kinds of hydraulic oils and greases that Contractor
instead buys from large oil companies.

A sixth and final complexity arises from that vehicle repairs can be per-
formed in different manners, involving complicated trade-offs and placing
different demands on connected resources. One alternative for conducting
maintenance is to stop the machine, take off the component, get it repaired
at a component repair centre, put it back on and re-start the machine. This
is, however, commonly associated with high opportunity cost, as the machine
cannot be used whenever a component is missing. It is accordingly only fea-
sible if the machine in question is not needed for a particular operational step
while other kinds of machines carry out their work in the meantime, a re-
placement machine is available or the machine is currently anyways parked
up.

Another alternative is to replace a failing component directly with a new
component. Downtime is accordingly limited and no access to a component
repair centre is needed as the used component is not repaired, but disposed
of. In addition, new components might in some cases have longer service
intervals compared to repaired ones as they are manufactured in clean factory
environments, quality tested and well packaged so that they can be shipped
across large distances and stocked in good conditions even in dirty environ-
ments. The “replace with new” strategy might accordingly be preferred in
two cases. First, if the cost to repair a component outweighs the cost of a
new one. Second, if new components have longer service intervals than re-
paired ones and individual exchanges are connected to long machine down-
times. In this case, the higher costs of new components are usually
outweighed by lower opportunity costs.

Finally, a third alternative is a compromise involving immediate replace-
ment and component repairs. It has two sub-variants. According to the first
variant, customers stock several, new and repaired components in their own
warehouses, circulate these among their machines and get them repaired at
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component repair centres operated by Heavy Machinery or Independent Af-
termarket Service Providers (IASP). According to the second sub-variant,
customers enter into component exchange agreements with Heavy Machin-
ery. In this case, whenever a component is due for maintenance, they return
the used component to Heavy Machinery and receive a repaired one in ex-
change. Heavy Machinery guarantees the quality of the repair and, accord-
ingly, the service interval length of the component. For this sub-variant to
work, Heavy Machinery needs to invest into stock and component repair
centres or coordinate repairs with external component repair centres. From
the customers’ perspective, the choice between the two sub-variants depends
on how frequently the individual components are turned around and whether
IASPs exist or not. In some cases, Heavy Machinery might for example be
able to circulate the components across different customers and organise re-
pairs more efficiently than individual customers, such as Contractor, can do
on their own or with the help of IASPs.

Labour of service technicians

In order to conduct preventive and corrective maintenance, correct any un-
expected breakdowns and conduct component repairs, the labour of skilled
service technicians is required. Contractor employs own service technicians,
but also hires service technicians from Heavy Machinery as well as Independ-
ent Aftermarket Service Providers (IASP) for a certain amount of hours or
particular repairs. Labour hours constitute accordingly another important
maintenance-related product.

Additional maintenance-related service products

Heavy Machinery offers also a range of additional maintenance-related ser-
vice products, such as training and vehicle inspections.” Heavy Machinery’s
technical training department offers for example training for customer’s op-
erators and maintenance staff. Trainings can range from short product intro-
ductions in connection to the commissioning of new vehicles to several days
of training in simulators or on customer’s sites.

25 Heavy Machinery can also assist its customers in financing purchases of vehicles and maintenance related
products. This is however not characteristic for the capital equipment interface and, accordingly, side-lined.
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As part of formal vehicle inspections, error codes and other diagnostic
information are retrieved from vehicles and combined with manual compo-
nent inspections, following a structured protocol. The result is an explicit
“health” status of the respective vehicle as well as a list and prioritisation of
necessary repairs, including an indication of associated costs and downtime.

5.2.2 Maintenance-related facilities: Maintenance workshops,
component repair centres, distribution centres and warehouses

The support with spare parts, labour and supplementary maintenance-related
services builds on access to supporting facility resources. These include
maintenance workshops, component repair centres and global and regional
distribution centres and warehouses.

Maintenance workshops

Both Heavy Machinery and Contractor entertain maintenance workshops.
Heavy Machinery entertains more than a dozen maintenance workshops
across SalesOrg’s region, which feature the necessary equipment and tooling
to perform maintenance work. Service technicians working at these work-
shops are multi-skilled and accordingly expected to be able to conduct
maintenance work on any of Heavy Machinery’s vehicles. While some
maintenance work, in particular that conducted at larger service intervals,
might be carried out at Heavy Machinery’s workshops, service technicians
regularly travel over large distances to customers and assist those in repairing
their vehicles on site.

In order to take care of their machines, most customers, including Con-
tractor, entertain also own maintenance workshops on their respective sites.
These maintenance workshops are staffed around the clock so that any un-
expected breakdown can be corrected for immediately. Apart from fixing
breakdowns, Contractor’s service technicians repair vehicles sourced from
both Heavy Machinery and competing vehicle manufacturers. In order to
balance demand, Contractor occasionally calls in service technicians from
Heavy Machinery and IASPs to conduct maintenance work at its workshops.
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Component repair centres

As we have observed, many components are not replaced with new ones, but
refurbished with subcomponents. These include the core component, but
also many other major components, such as hydraulic cylinders, hydraulic
pumps, axels, transmissions and engines. The quality of these repairs is im-
portant in order to ensure that the repaired components keep their subse-
quent service intervals and do not cause any unexpected breakdowns.
Component repairs might require a particularly clean work environment, cer-
tain equipment and tooling, particularly skilled professionals and test
benches, which are only available at specialised component repair centres.

At SalesOrg, Heavy Machinery entertains a number of own repair centres
for core components and certain other vehicle components. Some other
components are channelled to independently owned component repair cen-
tres. In addition, the vehicles contain one component, Component X, for
which Heavy Machinery neither performs nor organises any maintenance
services. Instead, it asks its customers to directly interact with Supplier X’s
local component repair centres.

Global and regional distribution centres and local warehouses

Heavy Machinery’s global and regional distribution centres (DC) and local
warehouses are specialised logistics facilities. They accordingly focus on in-
ventory planning, ordering from suppliers, stock keeping, picking, packaging
and local and international shipping.

Global DCs are responsible for purchasing and distributing spare parts
related to the vehicles developed and produced in the same part of the world.
The European DC accordingly supplies SalesOrg every working day with
spare parts for the vehicles produced at Core and Final’s European facilities.
Upon customs clearance, packages with spare parts are either automatically
forwarded to local warehouses, which serve customers and Heavy Machin-
ery’s maintenance workshops, or go into SalesOrg’s two regional distribution
centres located at major regional transport hubs. As the long transportation
times (1-2 weeks) from distribution centres clash with the need to swiftly
supply spare parts when needed, considerable stocks are held at local ware-
houses.
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Contractor entertains also some local warehouses at each of its sites.
These order and stock spare parts from Heavy Machinery, competing vehicle
suppliers, Heavy Machinery’s component suppliers and IASPs. Contractor’s
service technicians collect spare parts from these stocks when required for
maintenance.

5.2.3 Business units with focus on maintenance-related product
sales

Business units involved at Heavy Machinery

At Heavy Machinery, all aftermarket-related resources are coordinated by the
Service division. Service has been established a few years ago by merging the
service units of several “product divisions”, among those Final and Core’s,
based on the insight that maintenance-related support requires the resources
of a consolidated, independent division.

“(As Service), we have got bigger muscles in order to be able to drive resource
intensive projects. That was not so easy before for a small aftermarket unit to
say “Now, I would like to have this tool.” — “Yeah, but that costs a (million
Euro)?!” We have the financial strength now, when we have the whole (after-
market), and that is a very large gain that we can have a more resource intensive
development unit when we go together and say “Yeah, but (one million Euro),
that’s not so much (...) considering a aftermarket business of (several billions).”
Global Engineering Manager, Service

Moreover, the organisational split should also ensure that considerable focus
is put on both the vehicle and maintenance-related parts of the business and
that both parts are growing on their own.

“Earlier, when (Final) as a division included parts and services, whether it grew
or remained stable, it got measured at the total business level, not on a capital
equipment or a parts and services level, which means that in a good year you can
have all the growth from equipment sales and probably end up not growing your
parts and services. It doesn’t matter, because, as a division, you were still growing
and nobody went too much into the details, as long as you see growth at a divi-
sional level. But when you separate the parts and service business out, and then
still say that you have to grow, which means that (Final) has to grow by itself,
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selling equipment and (Service) has to grow by itself selling parts, so each one of
us is then looking at the opportunities to grow the business. Not very difficult
for capital equipment, because they still have the products and that is nothing
we have changed for them when the divisionalisation happened, but for us, when
it becomes parts and services businesses, we need to find new ways to grow our
business without exposing ourselves to our suppliers.” VP Marketing, Service

In addition, as a consolidated division, Service can also align the mainte-
nance-related product portfolio, tools and processes across Heavy Machin-
ery’s different products. This eases their use by general-skilled service
technicians and other staff at the sales organisations, providing service for
different products in parallel.

A regional service sales manager and a technical reliability manager from
the Service division at SalesOrg participate in monthly meetings with Con-
tractor to discuss overarching maintenance-related questions. In addition,
service technicians and warehouse staff, also belonging to the Service divi-
sion, interact with Contractor on a daily level to coordinate maintenance-
related product exchanges.

Business units involved at Contractor

Most units involved from Contractor in the relationship are also concerned
with maintenance-related questions. The fleet asset manager, several mainte-
nance area managers responsible for maintaining the equipment on particular
sites, and a maintenance reliability controller, coordinating vehicle reliability
issues across Contractor’s different sites, participate in monthly meetings
with Heavy Machinery. As noted above, these units have also a major impact
on vehicle purchase decisions. On a daily level, operators, service technicians
and warehouse staff working at Contractor’s individual sites interact with
SalesOrg’s service technicians and warehouse staff.

5.2.4 Indirectly connected relationships primarily related to
maintenance-related products: Independent Aftermarket
Service Providers

Several connected relationships are important in providing both the vehicle
and aftermarket-related products and are as such discussed in an integrated
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manner in the third part of the chapter. Independent Aftermarket Service
Providers (IASPs), however, constitute a different group of competitors for
Heavy Machinery that are purely focused on providing maintenance-related
products. They shall therefore be discussed as part of this subchapter.

The relationship of Heavy Machinery with IASPs is regulated in compe-
tition law (see also Shapiro and Teece, 1994, Shapiro, 1995). According to
these regulations, Heavy Machinery is not allowed to tie vehicle sales upfront
to spare part sales and maintenance agreements. In addition, it is not allowed
to limit the access of IASPs to components and subcomponents. This means
that once Heavy Machinery has offered a specific spare part in a certain form
to one of its vehicle-owning customers, IASPs have the right to purchase it
in the same form from Heavy Machinery. Moreover, anticompetitive con-
cerns might already be raised if Heavy Machinery should make spare parts
available to its own maintenance workshops in different “packages” than it
sells these externally. Finally, IASPs have the right to use Heavy Machinery’s
own article number when marketing spare parts and services. They might
accordingly sell both genuine and non-genuine spare parts to Heavy Machin-
ery’s customers while retaining their original “resource identity”.

Several IASPs are active in SalesOrg’s region. For analytic reasons, these
can be clustered into four groups based on the part of the product they focus
on as well as the resources they have access to (Table 8, page 116).% In the
following, a concrete example for each of the groups is provided.

VehicleRepairer

VehicleRepairer is specialised in providing maintenance services for vehicles
sourced from Heavy Machinery and other competing manufacturers. It con-
ducts smaller and larger maintenance services on those vehicles and hires out
service technicians as temporary workers to Contractor, as well as other con-
tractors and site owners in its area. Many of the service technicians have pre-
viously worked for Heavy Machinery, competing vehicle manufacturers, site
owners or contractors before and are, accordingly, well trained. As part of its
maintenance services, VehicleRepairer uses a mix of spare parts sourced
from Heavy Machinery, directly from Heavy Machinery’s suppliers and/or

26 Similar IASPs are reported to exist in all of Heavy Machinery’s major geographical markets.
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Table 8 Four IASPs and their resources

Vehi- Com- CorelASP FinallASP
cleRe- | ponen-
pairer tRepair
er
Resource in focus Vehi- Certain | Core compo- | Vehicle, in partic-
cle major nent, in particular | ular  commonly
com- commonly ex- | exchanged me-
po- changed me- | chanical  parts,
nents chanical and some major
components in- | components
cludedin it
Resources necessary to | X X X X
conduct maintenance (ac-
cess to spare parts, work-
shops / component repair
centres)
Resources to identify and | X X (X) X
purchase components
from other sources than
g | Heavy Machinery
% Resources to analyse com- | - - X X
& | ponent specifications (ma-
E terial analysis and
'g measurement techniques,
'§ 3D scanners), produce and
< | distribute  non-genuine
copies (CNC machines,
warehouses) and to exper-
iment with design im-
provements
Marketing and sales re- | - - - X
sources (internet product
catalogues, EDI ordering,
sales staff)

X = specialised resources available, (X) = available to limited degree, - = not available

larger IASPs, such as CorelASP and FinallIASP. VehicleRepairer is well
known to potential customers in the proximity of its hometown. It does
therefore not require any superior marketing resources.
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ComponentRepairer

ComponentRepairer is focused on particular component repairs, such as ax-
els, transmissions, up boxes and dropboxes of a number of popular brands,
among those the brands that Heavy Machinery uses in its vehicles. It operates
nine authorised component repair centres across SalesOrg’s region. As an
authorised component repair centre, it sources the required subcomponents
from the component manufacturer, which also provides it with overhaul in-
structions, training and required tooling.

CorelASP

CorelASP is focused on conducting overhauls of the core components of
Final’s and a competing manufacturer’s vehicles. It is the only of its kind in
SalesOrg’s region. It was founded by former employees of Heavy Machinery
and one of its competitors about fifteen years ago. CoreIASP entertains three
centralised component repair shops in different parts of SalesOrg’s territory
to which customers can send their core components. In addition, it dis-
patches technicians to conduct overhauls on site at major vehicle-users.

Initially, CoreIASP bought most of the parts used in component over-
hauls from another IASP, operating the same business model in another part
of the world. However, in recent years it has built up own engineering and
production facilities in order to produce non-genuine copies of the mechan-
ical parts included in the core component. In order to produce these parts,
Corel ASP does not need to have access to all resources that are necessary to
develop and produce complete core components and integrate them with the
rest of the vehicle.”’ It is enough for CoreIASP to invest into 3D scanners,
measurement and material analysis equipment and flexible CNC machines,
supporting small batch production. These technologies have advanced dras-
tically and become cheaper during the past years, easing the copying of Heavy
Machinery’s mechanical parts.

27 In recent years, CoreIASP has also tried to enlarge its scope and launched some own core components
that could be seen as copies of Core’s older product designs. Even though it continues to sell these self-
developed components, according to interviewees, this has not been a major success for CoreIASP. It is
therefore sidelined from the discussion.
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”’Is it four, even four years ago, we could make a part and if it was complex to
produce, no one could really copy it. But, in the last four years, the technology
of CNC machines, in material analysis and everything has progressed. It’s very
hard to have a machined part that someone cannot easily copy today. And that’s
something we did not face four years ago. This has been a huge contributor in
starting to see our market share (on spare parts for core components) decline.”
Product manager, responsible for core component, Service

In order to convince customers of the advantages connected to purchas-
ing its parts, CorelASP has also experimented with design changes of some
mechanical parts that have caused troubles at customers.

“They started with taking a look at our (core component). Then, they saw that
there are some weaknesses that they could improve and so they did a modifica-
tion of the part of the (core component) and sold it as a kit to the customer and
said “Test this!” And the customer tested it and it perhaps didn’t go so well the
first time, but one was quickly there again and came up with a solution, because
one was there. “Test this instead.” And, in the end, they found something that
perhaps worked better than our components for some customers. And then they
had a foot in the door and began to sell such parts to the (core component) and
continued to exchange more and more parts and started to do overhauls for the
customers.” Product portfolio manager, Core

Corel ASP can, however, neither produce all parts in-house nor identify
and purchase them elsewhere. This concerns in particular hydraulic seals,
which have a high impact on the performance of the core component and
require careful designs and material specifications. Following competition
law, CoreI ASP buys these parts from SalesOrg.

As Corel ASP is meanwhile well known to SalesOrg’s customers, it does
not require any particular marketing resources. Losing a customer’s core
component to CorelASP is extremely hurtful for SalesOrg, as it is almost
impossible to revert. As part of the first maintenance service, CoreIASP sys-
tematically machines the housing of the core component in a way so that
some of Core’s original spare parts do not match it anymore. The result is a
“captured” core component that SalesOrg cannot serve if it does not com-
pletely exchange the housing, which is extremely costly and therefore
avoided by customers.
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FinalIASP

Like CoreIASP, FinallASP focuses on the production and distribution of
non-genuine mechanical parts for Final’s and other manufacturer’s vehicles.
However, it focuses on other parts of the vehicle than the core component.
In addition, it does perform some component overhauls. In order to be able
to provide customers with repaired components, it also buys used compo-
nents from prior users and recycling companies and refurbishes them. Fina-
ITASP has own centralised production facilities and entertains warehouses
and service workshops across SalesOrg’s region, which sell parts and fit them
on customer’s vehicles. In addition, FinallASP has representative offices in
three additional countries outside SalesOrg’s region, which are all also im-
portant markets for Final’s vehicles. FinallASP has built up particular inter-
net marketing and sales resources, making it easy for customers to locate and
order spare parts, e.g. via online catalogues and Electronic Data Interchange

(EDI).

5.3 Indirectly connected relationships related to
both vehicle- and maintenance-related
resources

The parallel exchange of vehicle and maintenance-related resources in the
interface between Heavy Machinery and Contractor places also particular de-
mands on indirectly connected relationships with component suppliers,
other customers and competing vehicle manufacturers. These relationships
are discussed in the following.

5.3.1 Component suppliers

Apart from the core component, Final purchases all components of its vehi-
cles from external suppliers. These components are either standardised (e.g.
bolts and nuts), produced on Heavy Machinery’s designs (e.g. vehicle frames,
hydraulic oil tanks) or developed and produced by suppliers on Heavy Ma-
chinery’s functional and interface requirements (e.g. hydraulic pumps, axels,
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engines).” The interfaces with the suppliers of these components show ac-
cordingly similarities with those described by Araujo et al. (1999, 2016) and
studied by prior research on Open Book Accounting (see Chapter 3). How-
ever, as component suppliers are not only involved in the development and
production of the vehicle, but also the provision of maintenance-related re-
sources, important differences can be noted. These are most substantial for
translation interfaces, but smaller differences can also be observed for stand-
ardised and specified interfaces.

Modified standardised buyer-supplier interfaces

Relationship interfaces with suppliers of standardised components are pri-
marily affected by the organisational split into product (Final, Core) and
maintenance-related (Service) business units at Heavy Machinery, the de-
mand of standardised components as spare parts and the availability of global
distribution centres (DC) in the interface. While standardised components
are generally seen as predestined for global sourcing as they are standardised
and do not require any joint product development resources (see for example
Lysons and Farrington, 2006, van Weele, 2010), these resources have facili-
tated the further adoption of global sourcing of standardised components at
Heavy Machinery.

The Service division requires higher volumes of some standardised com-
ponents than any of Heavy Machinery’s product divisions (e.g. Core, Final).
This is so as a high amount of standardised components is usually required
in the maintenance of individual vehicles. In addition, the Service unit is re-
sponsible for supporting vehicles and other equipment produced by different
product divisions around the world. These different products often contain
the same standardised components, further increasing Service’s total demand
of them.

The Service division disposes also over global DCs, containing important
resources in the form of purchasing professionals, expertise in international
shipping and warehousing capacities. DCs have purchasing departments,
which entertain relationships with a large number of suppliers, both existing,
pre-qualified suppliers delivering to any of Heavy Machinery’s product units

28 No interfaces with component suppliers that can be characterised as interactive could be identified as
part of the study.
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and alternative suppliers that do not deliver to any product unit. Purchasers
at Service have accordingly access to price information from several suppliers
for individual standardised components, facilitating comparisons. Global
DCs are also specialised in international logistics. Accordingly, when re-
quired, they can distribute parts from local suppliers that are not able to con-
duct international exports themselves. Moreover, global DCs have also the
capacity to store components and can therefore serve as buffers should dis-
ruptions in global supply chains occur.

The Service division’s specialised resources contrast accordingly with
those of production units (Core, Final). For those units, standardised com-
ponents constitute only a minor purchasing value. In addition, due to lean
production they do not dispose over larger warehouses and manage risks
related to supply chain disruptions by primarily purchasing from local, flexi-
ble suppliers.

As an own division with specialised purchasing and logistics resources,
Service accordingly aims for global sourcing of standardised products. Prod-
uct divisions, such as Final and Core, however, often follow Service’s deci-
sions for standardised components in order to benefit from better deals,
turther increasing its effects on external relationships.

Modified specified buyer-supplier interfaces

Specified interfaces are mainly affected by the different demand patterns of
specified products for production and maintenance (see Chapter 5.2.1). Pro-
duction requires a stable, lean supply of components at higher quantities,
which often can be forecast. In contrast, the demand for specified spare parts
is more difficult to forecast. This concerns in particular parts that are required
less regularly, are only placed on a few vehicles, not used in production any-
more or not considered regular maintenance items. This puts Heavy Machin-
ery in a naturally challenging position. It is on the one hand expensive to
keep large stocks of these parts. On the other hand, if these are directly avail-
able when needed, this reduces customers’ equipment downtime and Heavy
Machinery can accordingly charge premiums on both its equipment and
spare parts.

In order to cope with these challenges, product (Final, Core) and service
divisions (Service) can use different suppliers for some specified parts. The
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product divisions (Core, Final) interact with suppliers focusing on relatively
cheap volume production of specified components. In contrast, Service en-
tertains parallel relationships with suppliers that can produce components
flexibly and in low batch sizes. The higher prices charged by these latter sup-
pliers are outweighed by higher margins on spare parts that are available on
short notice, lower working capital needs and lower scrapping costs con-
nected to excess stock. As a result, specified interfaces differ from archetyp-
ical ones as production of single designs is not necessarily delegated to single

suppliers (see Chapters 2.3.3 and 3.2).
Modified buyer-supplier translation interfaces

Heavy Machinery sources many of its major vehicle components, such as
hydraulic pumps, cylinders, axels, transmissions and engines, through trans-
lation interfaces. It relies accordingly on its suppliers to develop components
that are adapted to the functional and interface requirements of its different
vehicles and to provide these to its own production facilities and/or to those
of its contract assemblers. At the same time, the need to maintain these com-
ponents during the vehicles’ use adds additional resource demands. Transla-
tion interfaces that are indirectly connected to capital equipment sales differ
from archetypical ones in particular with regard to the exchanged products,
the required facilities to support maintenance and the organisational units
involved in their coordination (Table 9, page 123).

With regard to the exvhanged products, four differences shall be highlighted
in particular. To begin with, additional dependence arises from the need of
Heavy Machinery to not only source components, but also different kinds of
subcomponents from these suppliers. In contrast to archetypical translation
interfaces, subcomponents are accordingly not only exchanged as parts of
larger components, but also as products themselves. Relying on the same
supplier for multiple components and component generations does accord-
ingly not only provide cost advantages in the development and production
of the components themselves. It also reduces the need for maintenance-
related investments (e.g. investments into stocks, maintenance workshops,
component repair centres) and maintenance-related costs. The number of
spare parts that need to be administrated, purchased, stocked and distributed
can for example be reduced while spare parts availability increases.
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Table 9 Modified translation buyer-supplier interfaces connected to the inter-
face between Heavy Machinery and Contractor

Translation interface 3:
Larger component repairs
executed by component
supplier

Translation In-
terface 1: Inter-
nal component
repairs
Maintenance- Components and subcomponents are exchanged as products

related product | ¢  Alignment of subcomponents across components eases spare part support and re-

resources duces investment needs

e Increase of interdependence in terms of time

e Packaging for global distribution and agile as opposed to lean supply

e Suppliers with own commercial interests in spare part sales

HM needs to HM might still needs to purchase com- | HM does - under normal
purchase com- ponents and subcomponents in lower conditions — only need to
ponents and volumes (as number of internally con- purchase consumables,

subcomponents ducted repairs might vary across sales but not components and

organisations and customers might other subcomponents
nevertheless require subcomponents) needed in larger repairs
o SalesOrg with no own component e Consumables ex-

Translation Interface 2: Component
repairs channelled to external compo-
nent repair centres (multiple exist)

Maintenance- o SalesOrg re-

Supplier: Prod-
uct unit; sales
org.

related facility quires own repair centre & lower spare part changed by SalesOrg or

resources component stocks customer
repair cen- e External component repair centres, e Supplier’s maintenance
tre(s) and multiple exist workshops and compo-
spare part nent repair centres
stocks

Business units HM: Final/Core, HM: Final, Service, SalesOrg (coordina- | HM: Final, Service,

Service tion with repair centres) SalesOrg

Supplier: Product unit, sales org, local

component repair centres

Supplier: Product unit, Af-
termarket unit, local unit
Contractor: with local sup-

plier unit

Second, spare part supply extends resource dependence also in terms of
time. Heavy Machinery generally requires its suppliers to provide spare parts
for at least ten years after the last vehicle with a certain component has been
manufactured. This requitement holds also should the technology and/or
subcomponents of subsequent component generations differ significantly.
Even when suppliers decide to discontinue support after this period, they are
required to inform Heavy Machinery. Heavy Machinery might then either
stock a certain quantity of components and subcomponents or investigate,
together with the supplier, the possibility to provide customers with upgrade
kits that allow them to shift between component generations in their existing
vehicle fleets. Even when Heavy Machinery occasionally changes component
suppliers for new vehicle generations, it depends on its suppliers to continue
the supply with spare parts for existing vehicles for several years.
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Third, the parallel supply for production and maintenance leads also to
different packaging and supply requirements. Lean supply to production is
commonly based on minimalistic packaging facilitating safe transports be-
tween the supplier’s and Heavy Machinery’s production facilities. Any exces-
sive packaging is resource consuming, as it requires packing and unpacking
and leads to waste. In contrast, components and subcomponents sold for
maintenance purposes are sent around the world and stocked at distribution
centres and local warehouses for longer periods. Spare parts packaging needs
accordingly to be more extensive. At the same time, it should not be too
bulky, as this might lead to excessive transport and storage costs. Smart, dif-
terent packaging solutions are accordingly required. In addition, the demand
of spare parts is a “now”” demand that is more difficult to foresee. Heavy
Machinery depends accordingly on its suppliers’ ability to provide spare parts
swiftly for both new and old components. At the same time, demand in pro-
duction can be forecast with higher accuracy and based on lean principles.

Fourth, suppliers might have their own interests with regard to spare
parts sales. In particular, they might aim to benefit from team effects (Alchian
and Demsetz, 1972) on two levels. First, they aim to benefit from team ef-
fects on the product level by applying price differentiation depending on the
end product in which their components are integrated.”” Second, they aim to
benefit from team effects on the component level by charging high prices on
the subcomponents required to maintain the focal components.

“That is a small classic thing that a few suppliers can, or might, try to accomplish.
If spare parts exist for a product, then, most often, one earns money on the spare
parts in our industry. So then, they always want to continue selling in as many as
possible main products so that they can sell their accompanying products, spare
parts, afterwards with high margins and never have a development with price
reductions on their spare parts. Instead, it is always and will always be the main
components that are exposed to competition among suppliers. But if they have
unique spare parts to these components, you” will always be in a much worse

2 Interviewees observed suppliers using price discrimination between components integrated in Final’s
products and those integrated in the products of another division, producing products for a supposedly less
profitable end customer market.
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negotiation position as purchaser.” Project manager, Purchasing Department,
Final

An additional group of differences with regard to translation interfaces
arises from the need for maintenance-related facilities, such as specialised com-
ponent repair centres. As part of the study, three different arrangements
could be discerned, which are also connected to particular coordination de-
mands.

The first kind of interface concerns components, which Heavy Machin-
ery repairs at its own component repair centres. The kind and number of
internally conducted repairs varies between sales organisations and over time.
Besides several repair centres for core components, SalesOrg entertains two
larger component repair centres at which different major components are
repaired. SalesOrg sources subcomponents required for these repairs from
suppliers via Service’s global distribution centres. The relationships to sup-
pliers providing these components are accordingly mainly coordinated on a
global level. Product divisions (Final, Core) coordinate issues related to prod-
uct development and vehicle production with product development and sales
units of the suppliers. In addition, the Service division coordinates mainte-
nance-related matters, mainly with the suppliers’ sales units.

The second kind of interface concerns components that Heavy Machin-
ery does not repair itself in-house, but channels to third parties. At SalesOrg,
these third parties take mostly the form of local service organisations of the
original component manufacturer.

“At the moment, we have our (Supplier 1) valves, pumps and motors and our
(Supplier 2) motors repaired by the OEM (Original Equipment Manufacturer).
Ok? The main reason for that is that these are far more technically developed
than a cylinder, ok? So and before they come back to us, they need to be tested.
To have a hydraulic test bench, to do some of those big valves and pumps, that’s
quite expensive and (SalesOrg) hasn’t had the volume that would warrant buying
a test bench that big. So (Supplier 1) and (Supplier 2) both have sizable test
facilities. They can do full flow and full pressure, so they can simulate a proper
working environment, whereas you need to test both of those together. Some-
times, small hydraulic companies could probably do the pressure, but they
couldn’t do the flow. Or if they could do the flow, they wouldn’t be able to get
it up to the right pressure. So (Supplier 1) and (Supplier 2) have both put good
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money into test benches, which we will need to do if we are gonna do that in-
house. And training.” Purchasing manager, SalesOrg, Service

These external component repair centres conduct accordingly their own
facility investments and source usually also directly the required spare parts.
As the number of repairs conducted internally or channelled to third parties
differs between sales organisations, some purchasing of spare parts via global
distribution centres, however, nevertheless occurs, too. Individual repairs are
coordinated locally between SalesOrg and the component repair centre. In
parallel, other issues related to product development, production and spare
parts are dealt between the suppliers’ product development and sales units
and the product (Final, Core) and service (Service) divisions at Heavy Ma-
chinery, as under the first interface. As different companies are expected to
be able to conduct such repairs in general, the availability of local repair cen-
tres does not affect supplier selection as such.

The third kind of modified translation interfaces concerns an important
component of Final’s vehicles, Component X, for which only the original
component supplier resides over the necessary resources for exchanges and
larger repairs. Heavy Machinery sells accordingly only some consumables,
such as filters, for the respective component, but does neither own compo-
nent repair centres nor channel components to third parties. For all larger
maintenance-related matters, Heavy Machinery advices its customers, such
as Contractor, instead to take direct contact with Supplier X’s component
repair centres. Heavy Machinery and Contractor are accordingly highly de-
pendent on the availability of component repair centres close to its opera-
tions, the coordination and quality of individual repairs and the supplier’s
pricing.” In addition, it is dependent on a concurrent view on the benefits
and (opportunity) costs attached to either a “replacement with new” or “re-
place with repaired component” strategy (see Chapter 5.2.1).

Maintenance-related resource requirements limit accordingly also the
choice of supplier. Supplier X has been selected due to the supreme geo-
graphical fit of its service workshops with the location of Heavy Machinery’s

30 The item in question is of such commercial importance that adverse pricing strategies of replacement
components might make it impossible for Heavy Machinety/SalesOrg to sell vehicles in the first place (see
Chapter 7.3.3).
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customers. A potential supplier change would accordingly not only require
both considerable technical changes in the vehicle design, but also high in-
vestments into new service workshops on the side of the new supplier or
similar in-house competence on the side of Heavy Machinery. The relation-
ship is, however, not completely unbalanced, as Heavy Machinery stands for
a large market share of vehicles requiring the specific component. Supplier
X might therefore experience efficiency problems at its production facilities
and service workshops following a supplier change.

Coordination for Component X occurs both centrally in order to manage
product and maintenance-related questions upfront and locally with regard
to individual repair issues that might arise. The supplier has a global product
unit with engineers and sales managers that liaise with Final’s engineers and
purchasers and a central aftermarket unit coordinating maintenance-related
issues with Heavy Machinery’s Service division. In addition, its local unit co-
ordinates particular repairs directly with Contractor. Occasionally, SalesOrg
might be involved in these local discussions, too (see Chapter 7.3.3).

5.3.2 Other customers to Heavy Machinery

Heavy Machinery’s other customers also affect and are affected by the par-
allel exchange of product and maintenance-related resources between Heavy
Machinery and Contractor. To begin with, customers naturally use Heavy
Machinery’s vehicles in a slightly different manner and accordingly have dif-
ferent ideas about which new product features Heavy Machinery should in-
tegrate into those. An example of this is that Heavy Machinery has
historically prioritised site owners as customer group and their preference for
speed over long service intervals of core components. As these preferences
stand in contradiction to contractors’, Contractor has purchased vehicles car-
rying the core component from a competing manufacturer. However, as con-
tractors have become a larger customer group, Heavy Machinery has in
recent years adapted its product development strategy to focus more on the
length of service intervals. Furthermore, customers might require different
customer-specific adaptations of existing machines, which might be incom-
patible with those required by other customers. Contractor’s ability to con-
vince Heavy Machinery of new product features and adaptations depends
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accordingly on its own commercial importance and the compatibility of its
own demands with those of other customers (on other accounting studies
with similar observations, see for example Dent, 1987, Hakansson and Lind,
2004, Hakansson et al., 2010).

Moreover, other customers to Heavy Machinery affect also the availabil-
ity of important maintenance-related resources to Contractor. If other cus-
tomers use the same or similar vehicles at sites in its proximity, this can serve
as a reassurance to Contractor that SalesOrg has spare parts available at local
warehouses nearby, trained its own service technicians and either invested
into component repair centres or liaised with third-parties which are pre-
pared to conduct the necessary work when needed.

5.3.3 Competing vehicle manufacturers

Heavy Machinery competes in the upper medium and premium market seg-
ment. While several smaller regional competitors exist, Heavy Machinery and
its two major global competitors hold significant shares in this market. As
mentioned before, Contractor buys different vehicle types from these three
major manufacturers. It thereby benefits from the compatibility of mainte-
nance-related resources between the different vehicle models of a certain
type, sourced from a single supplier. At the same time, after some years of
growth, Contractor could use multiple suppliers per vehicle type.

The relationship between Heavy Machinery and its major competitors is
a complicated one. On the one hand, the firms compete fiercely with each
other with the combined performance of their vehicles and accompanying
maintenance-related resources. They have about the same technical and or-
ganisational resources for developing and producing vehicles. In addition,
each of them disposes of significant maintenance-related resources, focused
on supporting their own vehicle fleets.

On the other hand, the vehicle manufacturers share some of their sup-
pliers for different reasons and even sell some non-critical parts to each
other. Reasons for this are found in the characteristics of their own and sup-
plying industries. In particular, there are just a few global manufacturers of
the major components Heavy Machinery and its competitors source through
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modified translation interfaces. Neither Heavy Machinery nor its major com-
petitors would have the resources to develop and produce all of these com-
ponents on their own. It would only make their vehicles utterly expensive
and therefore impossible to sell. In addition, the number of available suppli-
ers is in some cases further reduced by the need to select suppliers with com-
ponent repair centres close to customers. Heavy Machinery and one of its
competitors have accordingly also traditionally relied on the same supplier
for Component X.

5.4 Chapter conclusions

As the discussion proceeded above, a complex interface between Heavy Ma-
chinery and Contractor emerged. Some resources in this interface appear pri-
marily connected to the development and production of the customer-
adapted vehicles and similar to those discussed as translation interfaces in
prior literature (see Chapters 2.3.3 and 3.3.1). However, a large number of
additional resources are required to maintain Heavy Machinery’s vehicles
over their extended life cycles. Heavy Machinery and Contractor exchange
for example large amounts of spare parts and labour hours as maintenance-
related products. In addition, specialised facilities, such as maintenance work-
shops, component repair centres and global and regional distribution centres
and warehouses, are required to support these maintenance-related product
exchanges. These exchanges and the supporting facilities have also particular
coordination demands. Both Heavy Machinery and Contractor entertain sev-
eral specialised units that coordinate maintenance-related issues across their
firm boundaries. In addition, several indirectly connected relationships are
affected to significant degrees by maintenance-related coordination de-
mands. These concern in particular those to component suppliers, but also
those to other customers of Heavy Machinery and competing vehicle manu-
facturers. Furthermore, several different kinds of Independent Aftermarket
Service Providers (IASPs) emerge in the capital equipment interfaces. These
actors do not develop and produce any vehicles themselves, but provide
maintenance-related products in competition to Heavy Machinery and its
major vehicle-producing competitors.
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The need to maintain capital equipment over its extended life cycles gives
accordingly rise to a large number of additional technical and organisational
resource interdependencies. Given the focus of this thesis, these observa-
tions give rise to follow-up questions on how the design and use of Open
Book Accounting (OBA) between Heavy Machinery and Contractor might
have to look like in order to support the management of these interdepend-
encies. These questions are focused upon in the following two empirical
chapters.



Chapter 6

The design of Open Book Accounting
in the interface between Heavy
Machinery and Confractor

The focus of this chapter lies on describing the Open Book Accounting
(OBA) design applied in the interface between Heavy Machinery and Con-
tractor. The chapter sets accordingly out by describing the data items Heavy
Machinery and Contractor exchange with each other in order to manage their
resource interdependencies. As their relationship is embedded with other
firms, the second part of the chapter considers the influence of parallel in-
formation exchanges with additional participants, in particular between Con-
tractor and Heavy Machinery’s component suppliers, Independent
Aftermarket Service Providers (IASP) and competing vehicle manufacturers.
The data exchanged between Contractor and these indirectly connected
firms poses a significant challenge to Heavy Machinery as it might cause
doubt on and destabilise its information exchange with Contractor and re-
duce its ability to sell maintenance-related products. Heavy Machinery has
accordingly implemented different means by which it indirectly reduces the
likelihood and impact of these parallel information exchanges. Some of these
build on co-operations with component suppliers and some are based on
different kinds of internal adaptations in product development and logistics.
These adaptations constitute an important part of the overall OBA design



132 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

and are accordingly reviewed in the third part of the chapter. As usual, the
fourth subchapter summarises the made observations.

6.1 The design of Open Book Accounting
between Heavy Machinery and Contractor

6.1.1 Data items provided by Heavy Machinery to Contractor

Heavy Machinery provides Contractor with several data items. These include
prices for vehicles and maintenance-related products and services, Life Cycle
Cost (LCC) calculations, different indicators of opportunity and labour cost,
operations and maintenance manuals and information on new product de-
velopment projects.

Vehicle price

SalesOrg maintains general price lists for local “standard” versions of Final’s
different vehicle models. List prices include accordingly the local adaptations
that are required for legal reasons, but not any customer-specific adaptations
or discounts.

”If they then want to go further, well, then we obviously talk about the options
they want and how many machines they want to buy. And then, we make a
structured discount based on volume or, you know, we may offer some spare
parts or we may offer some technicians on site. Thus, it generally comes down
to that you’ve got to qualify the customer. (...) So there is quite a bit that goes
into it. We don’t just straight price it out there and open the bid. We are trying
to understand what they need to get the job done, and we try to tailor our offer
the best we can.” Business line manager, SalesOrg, Final

Much time is accordingly spent on identifying the quantity and types of
vehicles that are required for a new site or as replacements, specific adapta-
tions Contractor demands and any maintenance-related products it wants to
have included in the initial offer price. SalesOrg can price some of the vehicle
adaptations quite easily, as they are similar to those made on the same or
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similar vehicle models for Contractor and/or other customers before. Oth-
erwise, costs for components, their engineering and fitting and connected
warranties are investigated and added to the vehicle list price. The kind and
number of included maintenance-related products varies greatly between ve-
hicle types and Contractor’s prior experiences with the respective vehicle
type. If Contractor purchases a particular vehicle model for the first time, it
usually asks for a number of replacement components and some training of
its operators and maintenance staff to be included. As part of the discussion,
Heavy Machinery tries also to understand which potential discounts might
create most value for Contractor.

List prices of the individual elements of a particular offer might be taken
up with Contractor in order to illustrate their value and the implicitly offered
discount. Associated cost information of the included products are, however,
never shared with Contractor. Interestingly, the key account manager pre-
senting the offer to Contractor does also not have access to this information
himself. The offers are prepared by Final’s business line and product manag-
ers at SalesOrg in cooperation with global marketing units and presented to
him in the same format as he forwards them to Contractor, without any mar-
gin information. As customers have historically formed their equipment pur-
chasing decisions based on vehicle prices, vehicles have been priced highly
competitively.

Prices for spare parts, labour of service technicians and
supplementary maintenance-related products

Initial vehicle sales are naturally followed by a large number of transaction
episodes over the vehicle’s life cycle as part of which maintenance-related
products are exchanged. Competition law generally precludes the upfront
binding of vehicle sales to the sale of service contracts. At the time of the
study, Contractor did also not use any such service contract itself.’ Pricelists

31 Law precludes the upfront binding of machine and service contract sales. The two elements can of course
still be offered separately. Heavy Machinery provides accordingly also some service contracts for its vehi-
cles. These focus either on particular components or the complete vehicle and either include only spare part
related cost or even all necessary labour cost. These service contracts benefit also from the general OBA
design as applied between Heavy Machinery and Contractor as it stabilises their pricing and provides Heavy
Machinery with certain sales and performance related advantages compated to its competitors in the after-
market.
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for spare parts, labour and supplementary maintenance-related products are
accordingly important to assign an economic value to individual, mainte-
nance-related transaction episodes.

Heavy Machinery applies a global pricing strategy for the 150,000 com-
ponents and subcomponents it sources and distributes as spare parts via its
global distribution centres. Global standard prices follow an overarching
structure that specifies value drivers for homogeneous groups of spare parts.
The pricing of a particular filter might for example depend on whether it
constitutes a main or secondary filter, its filter medium and size. Heavy Ma-
chinery’s spare parts pricing is accordingly independent of the purchase cost
of a part and its original supplier. Global standard prices are adapted to the
geographical market in terms of currency and purchasing power and to the
specific customer by applying a structured discount based on the customer’s
annual spare parts purchasing volume.

This formal approach to spare parts pricing is motivated by considera-
tions of internal consistency and the competitive situation. Internal con-
sistency helps to avoid incidences of customers questioning the pricing of a
particular part based on the pricing of another, similar part and limits grey
imports from other countries. In addition, the structured approach helps to
extract the maximum price for a particular part, given its particular competi-
tive situation.

The spare part prices offered to Contractor are revised once per year and
communicated as customer net prices.’* Specific reasons for price changes
are usually not provided.” While SalesOrg resides over its volume-based dis-
count schemes, it has itself also no insights into why prices of specific parts
are changed by Service’s global pricing unit. The raw material of individual
parts is also not specified. Due to the large number of part numbers and
prices, Contractor checks individual part prices in Heavy Machinery’s online
catalogue or by calling the local warehouse closest to its respective site.

32 With some of its customers, Heavy Machinery signs agreements as to which it does not adapt its net
customer prices in local currency for certain spare parts over a certain amount of time, usually 1-3 years, if
the customer signs up to a service agreement. Contractor has, however, not signed any such agreement.

3 Exceptions might be drastically changing exchange rates between the currency in which Service’s global
distribution centres source parts from suppliers and the local currencies in which SalesOrg bills its custom-
ers. As exchange rates have been rather stable for the respective countries, such changes have, however,
not been implemented during the studied period.
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Service technician’s /abonris charged in two different ways by Heavy Ma-
chinery. The first variant applies when Contractor asks Heavy Machinery to
support their maintenance workshops with service technicians for a given
amount of time. Service technicians’ labour is then charged based on the
booked time, multiplied by the applicable houtly labour rate. Any potential
travel costs and consumed spare parts are added to this sum, too. SalesOrg
communicates the applicable labour rates per workshop and qualification
level of its service technicians to Contractor once per year. No customer-
specific discount is offered on labour charged this way. The exact calculation
of applicable labour rates remains internal to SalesOrg.*

The second variant of pricing labour applies for components repaired at
component repair centres and larger vehicle overhauls. In these cases, a fixed
price might be offered for the respective repair. The fixed price is calculated
based on the expected time for the repair, multiplied by the applicable labour
rate for service technicians employed at the component repair centre, and
expected spare part consumption. A particular discount might be applied on
the sum of its parts, depending on the competitive offers by IASPs at the
specific site of Contractor. On the initiative of the regional service sales man-
ager, such discount offers are prepared by product managers for mainte-
nance-related products and authorised by the business line manager for
Service at SalesOrg.

Supplementary maintenance-related products might or might not include a tan-
gible product as well as a labour part. They are accordingly charged in a sim-
ilar manner as either spare parts, flexible or fixed price repairs.

Life Cycle Cost calculations

While Heavy Machinery has always provided customers with vehicle prices
and prices of maintenance-related products and services, it got confronted
with requests for an additional set of information about ten years ago: infor-
mation on the Life Cycle Costs (LCC) of its vehicles. Falling together with

3 The internal calculation is, at the same time, as common in the industry, based on a few elements: the
salaries for service technicians (incl. social insurance costs and holiday allowances), overhead cost alloca-
tions, the number of productive hours for the year (excluding any internal training) and a relatively low
profit margin.
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the first signs of a downturn in the industry, the information demand marked
a change in customers’ buying behaviour that was there to stay.

”’I think the market was not particularly mature before. Instead, one bought ma-
chines from a known brand. (Heavy Machinery), one knew that we had good
machines, one got the production speed and productivity one expected to get.
And, I think, one still buys much like this today. However, today, one wants to
support the choice and to be able to compare models and manufacturers much,
much more and in a different way. The industry has matured a lot during the
past years. Before, one did not care that much about prices in certain segments.
It was not important.” Global Fleet Manager, Service

This industry-wide change has also been reflected in the relationship be-
tween Heavy Machinery and Contractor. Before buying its first vehicles from
Heavy Machinery, Contractor requested detailed LCC calculations from
Heavy Machinery, adapted to the site on which it intended to use the ma-
chines. Since then, LCC calculations have been commonly exchanged in con-
nection to vehicle purchases and Contractor’s tenders for specific jobs.

Heavy Machinery’s LCCs give an indication of “the running cost on cer-

3% in terms of spare part-

tain componentry over the life of that machine
related cost. LCC calculations generally follow a two-dimensional structure.
Columns show the expected component-related costs accruing during a par-
ticular future year for a specific vehicle, depending on its age and its assumed
use during the year. The forecasted costs are broken down by subsystem in
the rows below, theteby following a maintenance-perspective.’® All compo-
nents and subcomponents related to the breaking system or core component
are for example listed under their respective categories.

Customers can receive the calculations both in an overview or detailed
format. The overview format (Figure 3, page 137) lists the subtotals of the

respective categories, while the detailed format provides a complete

3 Product manager, Service, SalesOrg

36 This contrasts to a production perspective where cost breakdowns are structured according to the bill of
material of a particular vehicle module, supplied by a contract assembler or produced internally. Modules
naturally include parts of many different subsystems. The maintenance-focused structure shall facilitate the
tracking of errors (e.g. breaking system shows potential problem) to their causes (e.g. a valve in the breaking
system requites replacement) and the tracing of costs on the level of the respective sub-system (see also
Chapter 7.1).
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Figure 3 lllustration of a Life Cycle Cost calculation for a particular vehicle
model in the overview format - 5-year model

From To

Year1l XXX XXX

Year2 XXX XXX

Year3 XXX XXX

Year4 XXX XXX

Year5 XXX XXX
1 2 3 4 5
A XXX XXX XXX XXX XXX
B XXX XXX XXX XXX XXX
C XXX XXX XXX XXX XXX
D XXX XXX XXX XXX XXX
E XXX XXX XXX XXX XXX
F XXX XXX XXX XXX XXX
G XXX XXX XXX XXX XXX
H XXX XXX XXX XXX XXX
| XXX XXX XXX XXX XXX
J XXX XXX XXX XXX XXX
Oils & Lubricants 0 0 0 0 0
Fuel 0 0 0 0 0
Tyres 0 0 0 0 0
Total XXX XXX XXX XXX XXX

Figure 4 Graphical illustration of the Life Cycle Cost of a particular vehicle
model - 5-year model
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specification of the spare parts that are to be consumed and the related
costs per article. The information is also illustrated in accompanying figures
that show the development of spare part related cost over time (Figure 4,
page 137).

Depending on the purpose, Heavy Machinery might provide “Zheoretical”
ot ‘practical’” 1.CC calculations. Theoretical LCCs ate based on Heavy Ma-
chinery’s assumptions, while practical ones are based on the actual running
cost of the respective vehicle model at a certain customer. Practical LCCs are
accordingly regarded as more credible by customers. Their exchange is, how-
ever, naturally complicated due to their competitive sensitivity. As contrac-
tors compete in tenders, they do neither want that their competitors nor their
customers (site-owners) learn about their cost levels and choices in terms of
vehicles and operations and maintenance practices that drive potential dif-
ferences. Similarly, as site-owners require their operations departments to
compete with external contractors for jobs at irregular time intervals, those
are also opposed to the sharing of internal data with their (potentially future)
external competitors. While Contractor and other customers accordingly reg-
ularly provide Heavy Machinery with some details on its LCC, it is under-
stood that Heavy Machinery does not forward those to other customer
without their explicit consent. The exchange of practical LCC calculations is
accordingly limited to the relatively few vehicle models used on sites at which
Heavy Machinery performs all maintenance-related activities itself in the
form of full-service contracts. In these contexts, the exchange of the related
information is regarded as less sensitive as maintenance-related choices are
primarily formed by Heavy Machinery and not its customers.

Theoretical LCC calculations can be standardised or specifically adapted
to the customer. Standardised, theoretical . CCs give customers an indication of
the maintenance-related costs of brand new “standard” vehicles and based
on assumed “standard” operations and maintenance practices in SalesOrg’s
region. As discussed before, “standard” vehicle configurations include adap-
tations that are required from a legal point of view in SalesOrg’s region, but
not any customer-specific adaptations. Standard operating practices assume
a certain amount of hours in operations by well-trained operators on sites

37 Words used by Contractor’s general manager in an observed discussion with a key account manager and
a product manager of Heavy Machinery.
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with specific variables. Standard maintenance practices, in turn, foresee for
example the exchange of used components with new components in contrast
to the use of repaired or service exchange components. In order to avoid
heated discussions with customers, these “standard” configurations and
practices are defined with considerable prudence and stated explicitly in ac-
companying disclaimers. Any customer-specific discounts are also not con-
sidered in standardised, theoretical LCCs.

Heavy Machinery and Contractor mostly use specifically adapted, theoretical
LCC calenlations in their relationship. Calculations are accordingly adapted to
the resources in their interface, in particular the specific vehicle design, Con-
tractor’s use of the vehicle, Contractor’s operating and maintenance practices
and the local pricing of SalesOrg (on the complexity of spare parts supply,
see also Table 7 in Chapter 5, page 107). To begin with, the LCC calculation
considers the particular vehicle design, including some of its major customer-
specific adaptations. In order to arrive at a realistic LCC, service interval
lengths and related spare part costs are estimated for most vehicle compo-
nents that require preventive or cotrective maintenance.”® Component-level
design differences across vehicles are thereby also considered.

Second, the calculation is also adapted to Contractor’s use of its vehicles
and operational settings. Contractor’s use is for example specified in terms
of how many hours it has used the vehicles before, how many hours it aims
to use the vehicle during a subsequent year on average, the number of years
it plans to use them and their exact application. Moreover, Contractor’s op-
erational setting is also considered, for example in terms of its climatic con-
ditions and the skill level of its operators.

Third, the calculation is adapted to Contractor’s maintenance practices,
in particular how closely it follows Heavy Machinery’s recommended prac-
tices, whether it exchanges components with new or repaired ones and

38 The required spare part need and timing can be assumed with some certainty for preventive maintenance
items. For corrective maintenance parts, the occurrence of the required repair is also given, while its exact
timing can be more uncertain (see Chapter 5.2.1). Accordingly, the related spare part need can be forecast
for these components with some certainty, too. The timing of the corrective maintenance is however usually
based on best guesses. Resealing of hydraulic cylinders might accordingly for example be assumed to occur
once in the middle of the component’s life cycle of 12,000 operating hours. It can, however, naturally occur
at 4,000 or 7,000 operating hours. The connected potential inadequacies with regard to the timing are known
and accepted by customers.
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whether it uses any service exchange agreements. This latter choice takes ac-
cordingly care of both Contractor’s own preferences as well as the mainte-
nance-related resources available at SalesOrg and indirectly connected
component repair centres.

Finally, the calculation is also adapted to SalesOrg’s pricing. At SalesOrg,
this concerns in particular the local pricing and customer-specific discount
offered to Contractor.

Theoretical, specifically adapted LCC calculations consider accordingly
many of the complexities involved in the interface (see Table 7 in Chapter 5,
page 107) and allow a very specific and detailed overview of some of the
related costs. At the same time, they remain an zncomplete representation of all
vehicle- and maintenance-related costs, as they exclude costs related to some im-
portant resources. As Contractor knows about these limitations, it can how-
ever collect the information from its own accounting systems, Heavy

Machinery and third parties (Table 10).

Table 10 Cost elements not included in Life Cycle Cost calculations

1 Machine price, potential salvage value and tax refunds

2 | Spare parts not sold by or prioritised by Heavy Machinery and/or not considered regular
maintenance items

Operator costs

Fuel and energy costs

Investments into maintenance workshops and warehouses

Labour costs

N[O | MW

Opportunity costs arising during scheduled maintenance or unexpected breakdowns

First, the price of the vehicle, its salvage value and any tax refunds based
on its depreciation are not included in the calculation. Contractor receives
the sales price, including the costs of specific vehicle adaptations, separately
from Heavy Machinery. Heavy Machinery does, however, not provides any
guarantees for salvage values or any information on depreciation amounts as
depreciation schedules differ largely among its customers, depending on their
life cycle expectations and tax schemes.
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Second, some components are excluded from the LCC calculation.
These concern parts that Heavy Machinery does not offer (e.g. tires, over-
hauls or exchanges of Component X), Contractor generally buys from other
sources (e.g. oils and greases) and components that are not considered regu-
lar maintenance items.

“We do for example not include seats, armrests, rear mirrors, window panes or
windscreen wipers (in the life cycle cost calculation) because they are no regular
maintenance items. But, I do not say that they do not get broken. They do under
guarantee get broken. But it has nothing to do with maintenance. It is as if you
buy a car today and get a life cycle cost calculation with it. I promise you, there
are no windowpanes, rear mirrors or mats included, as these should not get bro-
ken in “normal operations”, when you drive your car or operate your machine.”

Global Fleet Manager, Service

Third, any costs related to operators are excluded from the calculation.
This is so as Heavy Machinery does not get involved in its customers’ opet-
ations and staffing decisions.

Fourth, no fuel and energy costs are included in the calculation. Heavy
Machinery provides only some general, separate values for fuel and energy
consumption. This is so as fuel and energy consumption can differ largely
depending on operator skills and, as in the case of Contractor, site-owners
often pay separately for fuel and energy. The related cost is accordingly irrel-
evant for Contractor when evaluating vehicles.

Fifth, any investments into maintenance workshops and warehouses are
excluded due to the involved complexities. Some site owners might for ex-
ample provide contractors with workshop space and some equipment, while
others do not. As part of its product design process, Heavy Machinery aims
to avoid the need for particular workshop equipment and therefore usually
expects its customers to have generally equipped workshops in place. The
size of stocks depends mainly on the distance from the site to Heavy Ma-
chinery’s distribution centres and warehouses and the stock available from
there. Heavy Machinery aims to match its stocks with customers’ vehicle fleet
and to deliver the required spare parts as quickly as possible, minimising the
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need for customers to keep excessive stocks themselves. The related invest-
ments are accordingly seen as comparable across vehicle manufacturers and
vehicles and thus negligible in comparisons.

Sixth, any labour costs required for conducting maintenance work is ex-
cluded from Heavy Machinery’s cost models. This is explained by the com-
plexity involved in calculating required labour, travel times of service
technicians and complexities on the maintenance workshop level. The calcu-
lation of required labour is for example complicated by that it does usually
not only take time to exchange an individual component, but also to access
and disconnect it from interfacing components. Any assessments of labour
would accordingly need to be based on specific time and motion studies for
each individual vehicle and each conceivable maintenance operation. Neither
Heavy Machinery nor any of its vehicle producing competitors do at the mo-
ment have the resources to conduct such studies. In addition, time spent
travelling by service technicians and associated travel costs can be substantial
and differ largely, depending on the location of the closest maintenance
workshop. Moreover, customers usually consider a range of additional fac-
tors than those related to particular vehicles when planning the staffing of
their own internal maintenance workshops. These include the need to correct
any unexpected breakdowns, requiring permanent staffing, different staff
categories besides service technicians (e.g. maintenance planners, logistics
staff) and the sharing of maintenance resources across different kinds of
equipment, sourced from different suppliers. Heavy Machinery can generally
provide checklists that help calculating labour cost. Contractor, however,
prefers to use its own models to calculate these costs.

Finally, opportunity costs that arise when customers cannot use their ve-
hicles due to maintenance or unexpected breakdowns are ignored. This neg-
ligence is motivated by the complicated nature of calculating opportunity
costs related to machines that form part of a larger production system.

Indicators of opportunity and labour cost

In order to make it possible for Contractor to assess the size of opportunity
and labour costs, Heavy Machinery provides several other data items. Those
include indicators of expected machine availability, the service interval
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lengths of major components, the ease of serviceability of vehicles and the
availability of maintenance-related resources.

When asked, Heavy Machinery can for example provide some indicators
on machine availability through expected values for meantime between failure
(MTBF) and meantime to repair (MTTR) over the life cycle of machines. At
the beginning of the life cycle, meantime between failure is relatively high
and meantime to repair low, translating into a high overall machine availabil-
ity. During later years, for which larger overhauls are scheduled, meantime
between failure is naturally lower and meantime to repair higher, followed by
a change to similar values as at the beginning of the vehicle’s life cycle.

A second set of data that customers demand and critically review are the
service interval lengths that Heavy Machinery advises for the replacement of ma-
jor vehicle components, such as core components, engines or transmissions,
as these correspond to relatively long machine downtime and connected op-
portunity cost.

When considering the purchase of new vehicles for a particular project,
Contractor demands also information about the ease of serviceability of the specific
vehicle in question from Heavy Machinery. Information to these ends is in par-
ticular collected through informal “vehicle audits”, as part of which Contrac-
tor visits SalesOrg’s vehicle delivery centre and inspects vehicles of the type
it considers buying.

General manager, Contractor: “Ok, so how do I need to service the (specific
vehicle model)?”

Product manager, Final: “Well, it is a weekly small service in the workshop
and then with X hours.”

General manager, Contractor: “Ok.” (Looking at colleague)

Maintenance manager, Contractor: “Yeah, that’s what we usually do.”
General manager, Contractor: “Ok, so where and how do we service the ma-
chine?”

Product manager, Final: “Yes, we positioned all the parts you need to service
on this side of the vehicle over here.” (Switching sides of the vehicle)

General manager, Contractor: “Oh, that’s nice.” (Looking at the parts that are
accessible on that side of the vehicle by opening and closing the respective
hoods) — “Ok, maybe, we should also get up onto the vehicle.” (Climbing onto
the vehicle with product manager to inspect the placement and ease of service-
ability of further components.) (Observation of customer meeting, 2015-04-21)
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Besides inspecting the physical placement of components, Contractor
asks a range of additional questions during these audits on the availability of
maintenance-related resources. These include questions on the geographical loca-
tion of other vehicle users, what this means in terms of the location of spare
part stocks required to maintain the vehicle and whether Heavy Machinery
is prepared to invest into additional stock at its closest local warehouse if
Contractor bought the vehicle. Moreover, it asks Heavy Machinery to specify
the supplier Component X in order to assess the available support from the
suppliet’s local service organisation.

Operations and maintenance manuals and spare part books

With every vehicle Contractor buys, it also receives specifically adapted op-
erations and maintenance manuals and spare part books from Heavy Ma-
chinery in both printed and soft copy formats®. Operations manuals describe
the functions of the vehicle and their operating requirements, while mainte-
nance instructions provide information on for example recommended ser-
vice intervals. Spare part books, in turn, include exploded views of the
vehicle, its modules, components and subcomponents. Based on the draw-
ings and accompanying part lists, Contractor’s service technicians can ac-
cordingly identify individual parts and understand how they are connected
with each other. They find also information on whether individual parts are
sold as spare parts and in which form: individually, as part of a larger assem-
bled component or as part of a kit including several parts. Spare part books
state also Heavy Machinery’s article numbers under which the respective
parts can be ordered. As the main objective is to ease operations and mainte-
nance, the technical information is kept on an overarching level with no de-
tails on the design of specific components being provided.

Information on new products: systematic interviews, prototype
reviews and testing

Heavy Machinery is highly restrictive about information on new products
and base development projects it carries out. Both key account managers and
their customers usually only learn about new vehicles and core components

3 Machines are delivered with a printed copy and several USB sticks which entail an identical soft copy.
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when these are released onto the market, often at larger trade fairs. In the
case of Contractor, some other forms of systematic interaction exists, how-
ever, with regard to new products.

First, Heavy Machinery regularly interviews important customers in a
systematic manner in order to learn about their perception of its products
and, in particular, how they compare to major competitor’s products. These
interviews are directly carried out by Final’s and Core’s global marketing
teams. An example are “card games” in which customers, such as Contractor,
are asked to rank the importance of certain features and to then assess how
Heavy Machinery’s machines compare to those of one of its major compet-
itors the respective customer is most knowledgeable about.

Second, when Heavy Machinery has developed a new vehicle or core
component, it verifies its design with selected customers by means of proto-
type reviews and tests. As part of prototype reviews, customers are invited
to Final’s product development facilities in order to critically review the ser-
viceability and functional design of a new vehicle model. The objective is to
correct for potential problems that otherwise might come up as challenges
in “vehicle audits” when customers make purchase decisions. A certain num-
ber of vehicles and core components are also directly tested at customers for
about a year during prototype tests before serial production starts. The aim
of these tests is to detect any design related problems and to record mainte-
nance-related costs in practice.

Heavy Machinery applies utmost care when selecting customers for pro-
totype reviews and tests. Global marketing units contact business line man-
agers of regions in which customers are known to use similar equipment.
These contacts are accordingly selective and take only place once the design
has been finalised and reviews and tests are planned in detail. As part of these
consultations, potential customer candidates are critically reviewed. Custom-
ers should be considered “close” to Heavy Machinery, fulfil certain opera-
tions and maintenance-specific criteria, be known in the industry and agree
on being named in marketing material. Moreover, the particular test site
should be located close to one of Heavy Machinery’s maintenance work-
shops and competitive activity, both from competing vehicle manufacturers
and IASPs, should be very low or non-existent to minimise the spread of
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rumours and technical information before the vehicle‘s official launch. Cus-
tomers that match these criteria are accordingly short listed. Only when their
choice becomes confirmed by global marketing units, responsible key ac-
count managers and their customers are contacted. Customers that partici-
pate in specific prototype tests need to sign stringent confidentiality
agreements and other contractual documents specifying how the tests are to
be conducted, which data is to be recorded and transferred to Heavy Ma-
chinery and guaranteeing site access to Heavy Machinery’s statf. Customers
are at the same guaranteed spare part supply and a certain machine availability
in connection with these tests. At the time of the study, Contractor has been
involved in several prototype reviews and tests. Some of these have involved
the product types it has not bought from Heavy Machinery before.

6.1.2 Data items provided by Contractor to Heavy Machinery

In exchange for this information, Contractor provides Heavy Machinery with
different data items. These include information on current tenders and future
vehicle demands, the current status of their vehicles and different kinds of
feedback.

Information on current tenders and future vehicle demand

Future vehicle demand is either driven by new tenders in which Contractor
participates and as part of which it will require new vehicles or replacement
purchases. Tenders have usually short timelines included. The winner of a
tender scheduled to begin in September might for example only be an-
nounced at the end of June. Given the long lead-times for vehicles, Contrac-
tor accordingly usually prepares its tenders with utmost care, discussing
individual vehicle configurations, delivery schedules, prices and LCCs with
Heavy Machinery. In a similar manner, Heavy Machinery regularly reviews
with Contractor the age of its fleet and potential replacement purchases. This
provides Heavy Machinery with a clear indication of its future sales potential
for new equipment.

This information is highly sensitive. If Heavy Machinery for example in-
formed other contractors on Contractor’s choices in terms of vehicles and
operations and maintenance practices, this might reduce its possibility to win
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the tender. Heavy Machinery tries to minimise the spread of information and
rumours among its customers by assigning different key account managers
to them. The key account manager responsible for Contractor does for ex-
ample not cater any other larger contracting customers.

Current vehicle status

Heavy Machinery puts great emphasis on collecting information on the cur-
rent status of Contractor‘s vehicles. This concerns in particular information
on the number of operating hours of all vehicles and certain major compo-
nents, their current geographical locations and whether they are currently in
use, parked up or undergoing a larger overhaul at a workshop. The infor-
mation is collected via service sheets in which service technicians document
their work, via mobile phone applications that service technicians and key
account managers draw upon when visiting customers and phone and e-mail
contact between maintenance staff. The collected information is stored cen-
trally in Heavy Machinery’s fleet management tool, FleetData, which also
contains additional information on the vehicles, e.g. their date of production
and commissioning and the article and serial numbers of their major compo-
nents. In recent years, Heavy Machinery has extended its tools so that it can
also collect information on vehicles Contractor has sourced from competi-
tors.

Feedback on spare parts pricing and labour rates

As spare parts and connected labour constitute the vast majority of the over-
all costs of a vehicle, customers frequently comment on their pricing. As
Heavy Machinery applies a value-based, premium pricing strategy, it is im-
portant to distinguish between unjustified, general critique on its pricing and
legitimate claims.

“A lot of our sales people are closely aligned with our customers and the cus-
tomers will tell them the price is too high. I tell the sales people. “If I hear a
customer telling me that our prices are OK or that they are cheap, then I know
that you aren’t doing your job properly.” So the more noise that I get from them
that the prices are too high, means that we are not underselling our parts.”
Business Line Manager, Service, SalesOrg
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In contrast to unjustified, general critique, legitimate claims are charac-
terised by the information customers provide. Heavy Machinery expects
Contractor accordingly to provide the article number of the concerned part,
the name of the competitor selling this part cheaper, its price, preferably in
the form of a concrete quote and information on the required quantity. In
addition, Heavy Machinery expects Contractor to provide an indication of
the price it would be prepared to pay to receive it directly supplied by Heavy
Machinery. Legitimate claims might accordingly primarily include infor-
mation from competing vehicle manufacturers selling similar parts as spare
parts for their own vehicles and sub-suppliers to Heavy Machinery compet-
ing in the aftermarket. They might also involve IASPs. In order to underline
the credibility of its claims, Contractor has then, however, to prove that the
involved parts are either genuine or, in the case of non-genuine copies, of
comparable quality in terms of design and service interval length.

Receiving legitimate feedback on parts pricing is seen as important and a
sign of a good relationship with Contractor as it gives Heavy Machinery the
possibility to act and show its sincerity in the relationship. Spare parts pricing
is accordingly also a recurrent matter that is never taken off the agenda of
the monthly coordination meetings between Heavy Machinery and Contrac-
tor. In addition, Heavy Machinery tracks Contractor’s individual, phone-
based spare part price enquiries and analyses their conversion into actual or-
ders. Based on the assumption that Contractor only inquires about the price
of a part when it needs it, unconverted quotes are seen as indications of a
potential pricing issue. In particular if the connected commercial value is
high, they might accordingly be taken up with Contractor.

Feedback on Life Cycle Cost calculations

In its internal Enterprise Resource Planning (ERP) system, Contractor tracks
the performance of individual machines, their consumption of spare parts
and maintenance-related labour costs. It has therefore a wealth of infor-
mation based on which it can provide feedback on Heavy Machinery’s LCC
calculations. This feedback comes in different kinds of formats and can relate
to complete machines as well as specific components. As noted before,
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Heavy Machinery is free to analyse this data along similar information ob-
tained in parallel from other customers. It is, however, not allowed to pass
the information on to other customers without Contractor’s explicit consent.

The first format concerns general comparisons of Heavy Machinery’s LCC
calculations with the costs internally recorded at Contractor. The following
dialogue, observed right at the beginning of a customer meeting, is repre-
sentative of this.

Key account manager, SalesOrg: “So how is the LL.C tracking going? Are we
doing OK?”

Maintenance reliability manager, Contractor: “Yes, and we are following the
suggested costs so far pretty closely.”

Key account manager, SalesOrg: “That is great to hear. Would you be able to
share that data with us at some time? We are really interested in getting better
estimations of the costs related to our machines and to decrease them.”
Maintenance reliability manager, Contractor: “Yes, we match the costs, so
no problem so far.”

(Observation of customer meeting, 2015-04-25)

The second format concerns feedback on specific spare parts that require more
maintenance compared to the model. An example are gear selectors, which
held only several hundred hours in Contractor’s vehicles instead of the vehi-
cle’s whole lifetime as suggested in the LCC model and had a list price of
several thousand Euros. As part of the investigation, further data from Heavy
Machinery’s sales system and the diagnostic tool was collected to verify the
issue.

The third format concerns the regular provision of extracts from Contractor’s
ERP system on encountered failures and performed repairs on its different
vehicles.

The fourth and final format concerns the discussion of LLCC fargets for
individual major components that Contractor wishes to achieve. One of the re-
viewed targets has for example concerned Component X.

Feedback on machine availability and logistics performance

As all customers, Contractor tracks closely and occasionally takes up indica-
tors on machine availability (meantime to repair, meantime between failure)



150 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

and Heavy Machinery’s logistics performance with regard to spare parts. In
the latter context, the measure of Delivered In Full On Time (DIFOT) is
actively monitored and discussed. It describes the percentage of spare part
orders that have been fulfilled on time and with all ordered parts included. It
is accordingly indicative of Heavy Machinery’s stock levels and effectiveness
in order fulfilment. A low number indicates supply chain disruptions, which
might result in higher opportunity costs experienced by Contractor as it can-
not repair its machines when needed.

6.1.3 Synthesis

Heavy Machinery provides Contractor accordingly with a range of data items
that can be seen as directly connected to the resource interdependencies in
their interface. Price information concerns for example not only vehicles, but
also spare parts, labour of service technicians and supplementary, mainte-
nance-related products. As the need for these maintenance-related products
varies between vehicle types, vehicle generations and suppliers, Heavy Ma-
chinery provides also additional information in the form of LCC calculations
that are specifically adapted to the vehicle design, Contractor’s use of the
vehicle, available maintenance-related resources and their local pricing.
Moreover, Heavy Machinery provides indicators that enable Contractor to
assess labour and opportunity costs. In addition, Heavy Machinery provides
operations and maintenance manuals and spare part books and involves
Contractor in selected product development projects.

In return, Contractor provides Heavy Machinery also with data items that
might be regarded as fitting well with the involved interdependencies. It pro-
vides for example information on future vehicle demands and the current
status of its vehicles and provides feedback on spare part pricing, life cycle
costs and machine availability and logistics performance.

Two interesting observations follow from this. First, particular precau-
tions appear to be taken to limit the spread of information to other buyers
and suppliers of capital equipment. Second, all commercial information ap-
pears to be based on customer-specific prices and technical information ap-
pears to be adapted so that it facilitates the operation and maintenance of
vehicles, but not a detailed understanding of their technical design. This
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might be explained by Heavy Machinery’s interest to extract the maximum
of the “team effects” (Alchian and Demsetz, 1972) it creates on the level of
the “overall package” by means of its premium pricing strategy. Neverthe-
less, Heavy Machinery is regularly challenged in its pricing by Contractor. In
order to substantiate its claims, Contractor provides information from com-
ponent suppliers, IASPs and competing vehicle suppliers. Accordingly, much
of Heavy Machinery’s ability to stabilise its pricing strategy and correspond-
ing life cycle cost calculations with Contractor appears to depend on how
well it manages its relationships with these indirectly connected firms. The
next two subchapters will accordingly focus on this aspect.

6.2 The design of parallel information exchanges
between Contractor and “uninvited” participants

At the time of the study, the interface between Heavy Machinery and Con-
tractor has been characterised by increased cost pressures, improvements in
material analysis and flexible manufacturing techniques and the internet as a
communication medium (see also Chapter 5.2.4). These developments have
facilitated, among other things, the establishment of parallel information ex-
changes between Contractor and Heavy Machinery’s own component sup-
pliers, Independent Aftermarket Service Providers (IASP) and competing
vehicle manufacturers. While Heavy Machinery does not take part in these
exchanges, they affect indirectly the information exchange it entertains with
Contractor. This subchapter describes accordingly the basic data items Con-
tractor exchanges with these — from the perspective of Heavy Machinery —
“uninvited” participants. * The next subchapter reviews then the different
means that Heavy Machinery has implemented with the intention to reduce
the likelithood and impact of these parallel information exchanges.

40 A reminder on the methodological choices described in Chapter 4 appears due here. It is important to
note that the description in this subchapter is based on the description of Heavy Machinery on the infor-
mation exchange between its customers, in particular Contractor, and these third parties. As Heavy Ma-
chinery is not part of the information exchange itself and neither Contractor nor these other parties have
been interviewed, only the basic characteristics of their OBA exchanges can accordingly also be recorded
here. See also the future research section in Chapter 9.3.
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6.2.1 Data items shared between Contractor and Heavy
Machinery’s major component suppliers

Most suppliers of major components which interact with Heavy Machinery
through modified translation interfaces (see Chapter 5.3.1) entertain either
own component repair centres or cooperate with independently owned re-
pair centres, such as those of ComponentRepairer.

The information exchanges between Contractor and these firms are
based on two basic data items: “identifiers” revealing the identity of compo-
nents and subcomponents and price information. By default, component
suppliers might “smuggle” different kinds of identifiers on their components
and subcomponents and packaging past Heavy Machinery to its end custom-
ers. These include in particular their brand names and article numbers.

”Some of the issues that we have and we haven’t been able to get on top of is
that we will get some parts from a supplier and it will be branded in the supplier
name. We will get it and we will then generate a part number in our store. Our
customers buy it on that part number, it will go out still with their (i.e. the sup-
plier’s) brand on it. So once they have bought it once, they know what it is. It’s
got the company, it’s got their part number, not our part number, our part num-
ber might be a sticker on the side, and then, after that they have seen the price
variance from a local vendor, we have lost that business.” National Business
Development Manager, SalesOrg, Service

Other identifiers include the serial number on the component itself and
the name of the component family group to which a certain component be-
longs. Own or certified repair centres can interpret serial numbers with the
help of warranty databases and thereby receive access to the exact specifica-
tion of the part. While the component family name 1s insufficient to source
a specific component that might be further adapted to Heavy Machinery’s
functional and interface requirements, it can be sufficient to identify com-
monly exchanged subcomponents, which are shared across components
within the family. An example are filters and other consumables that can be
identified easily based on, for example, the engine family.
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“So just because your filters are with (Heavy Machinery) written on them doesn’t
mean the fitter doesn’t know what the filter is. (...) It’s because they know what
the engines are, because you can’t change an engine. You get a fitter that had
more than two minutes experience, he is gonna say (component supplier’s family
name) just from looking at one end of it. He is gonna know what it is. (...)
Electronically we do program them, but that’s just a matter of a PC connection.
The physical part of the engine is not changed. It is a generic engine that you
can buy anyway. But that also comes down to the parts.” Strategic Purchasing
Manager, SalesOrg, Service

Based on the provided information on the part or its packaging, custom-
ers can accordingly identify the part and ask for competitive price infor-
mation from the supplier or independent component repair centres, such as
ComponentRepairer. Likewise, in Heavy Machinery’s relatively concentrated
industry, the owners of such vehicles are also easily identified and can be
contacted proactively with price information by suppliers and IASPs.

6.2.2 Data items shared between Contractor and Independent
Aftermarket Service Providers

Heavy Machinery is also challenged by the OBA information exchanges
Contractor entertains in parallel with different kinds of Independent After-
market Service Providers (IASP, see Chapter 5.2.4), in particular Corel ASP
and FinallASP. These produce non-genuine copies of mechanical parts that
Heavy Machinery designs internally and either produces internally or sources
through specified interfaces. They thereby focus in particular on parts that
are installed on a large number of vehicles and require regular exchange, are
not critical for work safety*! and do not lead to any larger systemtic failures
when exchanged. CoreI ASP and FinallASP use these parts in their own core
component and vehicle repairs, but sell them also directly to Contractor and
other IASPs, such as VehicleRepairer. In addition, they try to source parts
that they cannot produce themselves directly from Heavy Machinery’s com-
ponent suppliers and forward these to their customers.

4 This excludes for example parts of the steering and breaking systems.
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The information exchange between Contractor and IASPs builds in par-
ticular on four data items: Heavy Machinery’s original article number as an
identifier, Heavy Machinery’s price list and CorelASP and FinallASP’s own
part prices, labour rates and claims on the service interval lengths of their
parts. According to competition law, IASPs have the right to market genuine
as well as non-genuine parts under the vehicle manufacturer’s original article
number. Their catalogues and websites list accordingly parts by Heavy Ma-
chinery’s original article number. In addition, they can access price infor-
mation by either asking Heavy Machinery for direct quotes or by collecting
price information through their customers.* In SalesOrg’s region, CoreIASP
and FinallASP accordingly systematically place their own spare parts pricing
substantially below Heavy Machinery’s. In addition, CoreIASP and Fina-
IIASP quote cheaper labour costs for component repairs and regularly make
claims about improved service interval lengths of their parts.

6.2.3 Data items shared between Contractor and competing
vehicle manufacturers

Competing vehicle manufacturers naturally support only their own vehicles
with spare parts and maintenance-related services and follow a value-based,
premium pricing strategy similar to Heavy Machinery’s. Nevertheless, Con-
tractor’s parallel OBA information exchange with them might affect Heavy
Machinery.

The parallel exchange builds not on particular part numbers, but on the
type of component or subcomponent and its price. Competing vehicle man-
ufacturers might share some component suppliers with Heavy Machinery
(see Chapter 5.3.1), but they usually refer to their components and subcom-
ponents with the help of own internal article numbers as identifiers. The only
way in which customers can accordingly identify extraordinary price differ-

42 While Heavy Machinery is legally required to sell its maintenance-related products to IASPs, it is not
required to provide them at the same (discounted) price (see Chapter 6.1.1). Moreover, it can limit the access
to its online catalogue and price list to machine owners. Accordingly, it becomes more difficult for IASPs
to access and compare prices as they need to call Heavy Machinery for specific quotes. In addition, Heavy
Machinery becomes also aware of the interest of these actors in the specific parts. IASPs accordingly try to
access price information indirectly, via shared customers.
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ences is by considering the components and subcomponents that fulfil sim-
ilar functions in different vehicles and their pricing. These might trigger fur-
ther investigations and discussions.

At the time of the study, Contractor for example wondered why it could
buy a certain sensor for another vehicle, purchased from another vehicle
manufacturer, for a relatively low percentage of the price of Heavy Machin-
ery’s. It accordingly started to investigate the matter and found out that it
could purchase an identical sensor to the one supplied by Heavy Machinery
for about the same, much lower price directly from the component supplier.
It accordingly confronted Heavy Machinery with this information.

6.2.4 The effect of parallel information exchanges on the Open
Book Accounting exchange between Heavy Machinery and
Contractor

Heavy Machinery is not directly involved in the information and commercial
exchanges Contractor entertains with component suppliers, IASPs and com-
peting vehicle manufacturers. They have, however, an ambivalent impact on
its relationship with Contractor.

On the one hand, the parallel information exchanges can be seen as pos-
itive as they reduce the pressure on Heavy Machinery’s maintenance-related
resources. Heavy Machinery does for example not necessarily need to offer
and stock all possible spare parts. Whenever it cannot deliver a certain part,
Contractor might be able to obtain it itself from another source. In addition,
Heavy Machinery does not need to invest into component repair centres for
all possible vehicle components or channel these to third parties. Component
suppliers and IASPs might accordingly limit the impact of costly downtimes
and reduce maintenance-related costs. This can provide Heavy Machinery
with advantages in vehicle sales. These positive aspects are particularly pro-
nounced with regard to Component X (see Chapter 5.3.1). In order to service
this component, Heavy Machinery would need to invest itself substantially
in maintenance workshops, component repair centres and logistics facilities.
Limited to this component, it accordingly endorses and even facilitates par-
allel direct contact between Contractor and Supplier X. It provides for ex-
ample Contractor with information on Supplier X’s closest branch in
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connection with purchases (see Chapter 6.1.1). Moreover, it provides Sup-
plier X with extracts from its FleetData database, specifying the name and
location of customers with Component X integrated into their vehicles and
the related serial number and configuration of the components.

On the other hand, the parallel information exchanges pose a serious and
ever increasing threat to Heavy Machinery’s OBA exchange and its commer-
cial exchange with Contractor. First, they undermine Contractor’s trust in the
adequacy of Heavy Machinery’s spare parts pricing. As we have observed,
Contractor checks Heavy Machinery’s pricing and confronts it regularly with
requests for price reductions on particular parts. In addition, Heavy Machin-
ery has observed Contractor “shopping around” for component repairs and
other expensive parts.* This can be seen as the potential beginning of a vi-
cious circle as part of which Contractor might doubt the pricing of an in-
creasing number of spare parts and require less support directly from Heavy
Machinery, leading to a less efficient use of maintenance-related resources at
Heavy Machinery and even higher prices.

“Bigger volumes mean more people, the more people we have, the more expe-
rience we have, the more experience we have, the more we can offer people
support. It is like a daisy chain really. So if we don’t get the pricing right, we
cannot offer people a better service in the end and build our business. Try and
stop people like (CoreIASP)!” Key account manager, SalesOrg, Final

Second, they undermine also the trust in and use of LCC calculations, as
they might merely become an indication of “worst case” costs or as a product
manager expressed his concern:

“Customers only take the cost models and then, they bastardise them. They
know what it costs from us and then they try to get everything cheaper.” Product
manager, SalesOrg, Final

This might in turn make it more difficult to use these calculations and
connected information to manage interdependencies in the relationship.

4 Key account manager, SalesOrg, Final
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The awareness of the potentially negative impact of these parallel infor-
mation exchanges have increased during the past few years at Heavy Machin-
ery for several reasons. One is the creation of the Service division, charged
to increase maintenance-related product sales (see Chapter 5.2.3). Another
one internal analyses, underlining the proliferation of parts customers source
directly from component suppliers and IASPs.

As Heavy Machinery investigated its possibilities to reduce the likelihood
and impact of these parallel information exchanges, two major ways of work-
ing crystallised. The first way concerns an even more active use of OBA in-
formation with customers, thereby underlining its added value to customers
(see Chapter 7). The second way concerns adaptations with the aim to inter-
vene indirectly in the parallel information exchanges. It is discussed next.

6.3 Adapting Open Book Accounting information
exchanges with customers, component suppliers
and Independent Aftermarket Service Providers

As Heavy Machinery is not part of Contractor’s parallel information ex-
changes, it cannot affect those directly. However, at least ten different man-
ners could be identified which Heavy Machinery regularly and pro-actively
draws upon to affect the parallel information exchanges with component
suppliers and different kinds of IASPs indirectly. These can be clustered into
three larger groups (Table 11, page 158): adaptations with supplier involve-
ment, internal adaptations in product development and internal adaptations
in logistics.

Before the individual measures are reviewed in detail, some of their gen-
eral characteristics shall be highlighted. In particular, the measures can be
seen as remaining mostly indiscernible by Contractor, inherently dynamic,
connected to additional resource and coordination requirements and incom-
plete. The means remain mostly indiscernible by Contractor as they are im-
plemented with the help of resource adaptations on Heavy Machinery’s firm
level and with suppliers and as such do not require any conscious, active
involvement of Contractor. They are also not specifically targeted to Con-
tractor, but to Heavy Machinery’s customers and competitors in the
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Table 11 Internal adaptations and supplier co-operations to influence parallel

info

rmation exchanges

Major Re- Com- CorelASP | Final-
compo- pairer- ponent- IASP
nent sup- | IASP IASP
pliers#4
Adaptations with supplier involve-
ment
1 Implementation of unique as X (X) (X) (X) (X)
opposed to standardised de-
signs of frequently exchanged
components and subcompo-
nents
2 | Locking arficle number on com- | X (X) X (X) (X)
ponent level
3 | Sourcing subcomponents from (X) (X) (X) (X) (X)
alternative suppliers
Internal adaptations with focus on
product design
4 | Patenting - (X) -
5 | Limited use of standardisation (X) (X) -
6 | Increasing number of new prod- | (X) (X) -
uct releases
Internal adaptations of logistics re-
sources
7 | One Stop Shop to decrease in- X X X X X
direct purchasing cost
8 | Internal distribution and limiting X - (X) - -
local purchases
9 Kitting of spare parts X X X X X
10 | Re-packing of unbranded parts | X - (X) - -

X = main impact, (X) = some, reduced impact, - = no expected impact

aftermarket in general. In addition, as all competing vehicle manufactur-

ers apply similar means, they can be seen as a basic way of conducting and

securing business in the industry that remains largely unproblematised.

Moreover, individual means might often include some additional value for

Contractor. While Heavy Machinery might for example implement a certain

4 Interacting through translation interfaces (see Chapter 5.3.1).
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hydraulic filter design that is not available from other sources to secure its
sales, the filtration capacity might be increased in parallel and highlighted for
Contractor.

The means are dynamic as Heavy Machinery has increased their applica-
tion to a larger number of vehicles and components over time, based on
internal analyses® and the focused work of the rather newly founded Service
division to safeguard and recall its business. In addition, they are dynamic,
because they need to be constantly re-implemented as new products are
launched, requiring different kinds of components and subcomponents as
spare parts. An example is the integration of new engines, fulfilling new emis-
sion norms and requiring different kinds of filters.

Their implementation is connected to additional resource and coordina-
tion requirements. The implementation of new product designs that are less
susceptible to imitation by IASPs requires for example particular resources
to quantify their costs and benefits and flexible development, production and
logistics resources (see Chapter 6.3.2). Due to these resource requirements
and their combined use, the effect of individual measures is also difficult to
assess both before and after the measures have been implemented.

Finally and in consequence of the discussion above, the means can be
expected to remain always incomplete, leaving room for some parallel infor-
mation exchanges, as they cannot be implemented with regard to every vehi-
cle, component and subcomponent due to their resource demands and the
inherent dynamics. This would also not be efficient, as Heavy Machinery
wants to sometimes benefit from the availability of alternative sources in
some cases. Heavy Machinery is accordingly also constantly required to pri-
oritise between the different ways and the components and subcomponents
they should concern. In addition, they are also incomplete as most changes
affect only parallel information exchanges with regard to vehicles produced
in the future. The design, product documentation or spare parts offering of
already delivered vehicles can for example hardly be changed by Heavy Ma-
chinery once it has left its premises. Such behaviour would also raise anti-
competitive concerns.

4 In other words, the design changes can also be seen as an outcome of the analysis and thus use of OBA
data on the firm-level at Heavy Machinery. See also the piles in the framework in Chapter 2 and Chapter
7.2 on the firm level analyses conducted by Heavy Machinery.
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6.3.1 Adaptations with the involvement of component suppliers

Three kinds of adaptations with component suppliers could be discerned at
Heavy Machinery. Each of them concerns different kinds of components
and, accordingly, different kinds of supplier interfaces.

Implementation of unique as opposed to standardised component
designs

One way in which Heavy Machinery can affect the parallel information flows
between Contractor and component suppliers is to adopt unique as opposed
to standardised designs of frequently exchanged components and subcom-
ponents. As a result, it becomes more difficult for Contractor to establish
parallel information exchanges with component suppliers and IASPs for
these parts.

An example that can serve as an illustration of such an adaptation and
the involved complexities are hydraulic filters placed on Final’s vehicles. Hy-
draulic filters are frequently exchanged in order to keep the hydraulic system
free from dirt and avoid failures in connected parts. Final has traditionally
used filter housings in three different sizes on its vehicles. One to three stand-
ardised filter elements were stuffed onto each other in these housings to
achieve the required filter capacity. As the filter element was standardised,
customers needed to only stock one kind and, besides from Heavy Machin-
ery, could purchase it also easily directly from the component supplier as well
as from several IASPs. The probability of insufficient filter exchanges and
connected standstills could accordingly be seen as extremely low. A problem,
however, was that customers bought a large part of these filters not from
Heavy Machinery, but its component supplier and IASPs providing non-gen-
uine copies of it.

In order to secure spare parts sales on future vehicles, Heavy Machinery
therefore decided to change from one standardised filter element to three
kinds of particularly designed filter housings and accompanying filter ele-
ments on its vehicles. The new filter elements are developed particularly for
Heavy Machinery’s vehicles by a filter supplier and as such have a particular
geometric form and several seals attached to them. They are accordingly dif-
ficult to imitate. The filter and connected packaging is only marked with
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Heavy Machinery’s brand and article number, making it easier recognisable
by service technicians and impossible to order directly from the component
supplier. In parallel, filtration capacity is increased, leading to a higher overall
product quality.

While the new filter design might reduce the likelihood and impact of
parallel information exchanges between Contractor and component suppli-
ers, its introduction has also been connected to new coordination and re-
source requirements. First, in order to keep investments into stock and the
likelihood of supply chain breakdowns low, the unique filter designs had to
be adopted by several of Heavy Machinery’s product divisions apart from
Final. The connected alignment of commercial and technical requirements
took several years. Second, the technical drawings and connected bill of ma-
terials of all of Final’s and the other product divisions’ products had to be
adapted, consuming several hundred hours of engineering resources. Third,
Heavy Machinery’s interface with the filter supplier also changed from a
standardised to a modified translation one. Not only Heavy Machinery’s cus-
tomers, but also Heavy Machinery itself can no longer buy filter elements
from alternative suppliers. In addition, investments into dies had to be made
and any changes in quantity during the life cycle of the filters and efficiency
improvements in the supplier’s production facilities have to be coordinated
more tightly with the supplier.

Locking article number of major components at suppliers

As we have noted, Heavy Machinery’s Final division buys most of its major
components through modified translation interfaces and repairs these either
at own component repair centres or channels repairs to supplier’s compo-
nent repair centres (see Chapter 5.3.1). The components’ design is accord-
ingly adapted to the functional and interface requirements of Final’s vehicles.
An example are hydraulic pumps whose pressure and speed configurations,
tixtures and oil connections are adapted to individual vehicle designs.
Heavy Machinery does generally not have the resources to remove the
suppliers’ brands from these components. Such brand removals might also
be dysfunctional, as customers anyways know that Heavy Machinery does
not produce these components in-house and regard the brand as a reassur-
ance of component quality. In order to still limit the likelihood and impact
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of parallel information exchanges, Final has contractually agreed with almost
all of its major component suppliers that they lock the article numbers that
is displayed on the respective components in their internal sales systems.
Customers can accordingly only buy it directly from Heavy Machinery.

“So I mean if the sales organisation or the customer in (SalesOrg’s region), which
you will visit, comes and asks “I have a pump, it is a (Supplier A) pump, I want
to buy it directly from you, it has the article number 900XXX?”, so goes (Supplier
A) in and looks and says “No, sorry, that part is unfortunately locked against
(Heavy Machinery).” Strategic purchaser, Final

Interestingly, the mechanism works even against Heavy Machinery’s own
sales organisations which cannot buy the components directly from suppli-
ers, but only through Service’s global distribution centres. This limits their
ability to deviate from the global pricing concept and to avoid the unintended
spread of conflicting product cost information to customers.

As only the component itself is locked, customers can, however, still buy
subcomponents that are required for preventive or corrective maintenance
directly from component suppliers or get those repaired at IASPs, such as
ComponentRepairer. The likelihood and impact of these parallel information
exchanges are at the same time also reduced. To begin with, even though
components might be repaired several times during their component life cy-
cle, they are usually completely worn out and require complete replacement
several times during a vehicle’s life cycle. Replacement components with
matching configurations can, however, only be bought from Heavy Machin-
ery. Moreover, if customers want to repair their components with minimum
vehicle downtime, they either need to keep stocks of several components
and circulate among those or they need to enter into component exchange
agreements with Heavy Machinery or IASPs. In the latter case, the IASP has,
in turn, to either purchase completely new components from Heavy Machin-
ery at undiscounted prices or purchase used components or vehicles off the
market and repair them so that it can offer immediate replacements. The
locking of components increases accordingly the resource requirements of

IASPs.



CHAPTER 6 163

In contrast to most other adaptations, locking major components at sup-
pliers is connected to limited additional coordination and resource require-
ments. The measure is well established in the industry, which means that
Heavy Machinery has to pay no or only a small additional fee to lock the
respective article numbers. Adaptations relate accordingly primarily to con-
tracting with suppliers and the investment in and planning of stock as cus-
tomers cannot buy the components from other sources.

Sourcing subcomponents from alternative suppliers

While locking article numbers can be seen as an effective mean for disabling
associated parallel information exchanges on the level of major components,
its impact on the subcomponent level is more limited. This is in particular a
challenge for subcomponents that are frequently exchanged and shared
across larger component family groups, such as filters or expensive subcom-
ponent kits that are required during component repairs. Even if component
suppliers agree to lock the article numbers of their component, they usually
mark commonly exchanged subcomponents quite clearly with their brand
and article number and sell these also directly or via IASPs to Heavy Machin-
ery’s customers. In addition, IASPs often provide well-established, non-gen-
uine copies of these subcomponents at accordingly much lower prices
whenever these are not patent-protected.

Heavy Machinery has traditionally lacked the resources to react to these
challenges. While it has a general understanding of the basic functioning of
major components and their interfaces with other components in its vehicles
(see also Brusoni et al., 2001, Araujo et al., 2003), it naturally lacks insights
into the exact technical specification of the subcomponents combined in ma-
jor components and their related costs. In addition, it is usually dependent
on the original supplier to supply spare parts as otherwise the component
warranty might be void. Moreover, it has to fear negative impacts on the
assignment of development and production resources of the component
supplier if it was to sell non-genuine copies to its own customers. While cus-
tomers, such as Contractors, might accordingly use non-genuine copies,
Heavy Machinery has usually been “stuck” with the original component sup-
plier, which, in turn, might charge high subcomponent prices and sell in par-
allel directly to Heavy Machinery’s customers and IASPs.
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In order to react to these challenges, Heavy Machinery has built up in-
ternal resources and entered into co-operations with alternative suppliers that
develop and produce such subcomponents. These changes will be described
at greater length in Chapter 7.3.1. For the moment, it is sufficient to note
here that Heavy Machinery actively works on eliminating conflicting price
information for subcomponents by providing those itself at competitive
price levels. In addition, these items are marked with Heavy Machinery’s
brand and article number, easing the recognition by service technicians and
connected ordering.

6.3.2 Internal adaptations with focus on the design of internally
specified components

One particular reason for the proliferation of parallel information exchanges
between Contractor and CoreIASP and FinallASP can be found in the his-
torically long product life cycles in Heavy Machinery’s industry. Long prod-
uct life cycles facilitate the business of IASPs in different ways. To begin
with, long product life cycles lead to an increased number of vehicles and
core components that use the same specified components. The market vol-
ume for mechanical parts produced on Heavy Machinery’s specification in-
creases accordingly and becomes interesting to consider for IASPs. Second,
longer life cycles provide IASPs with the necessary time to examine and pro-
duce spare parts.

“Yeah, it generally takes a certain time, perhaps a year or so, until pirates have
started to produce spare parts. To begin with, they need to get hold of (core
components), measure them and copy the parts and that takes some time. But
then, they need to also get it working. Because if you just measure this part, you
don’t know which tolerances you can allow for and so on to make it still working.
(...) So it becomes a bit of trial and error even for pirate manufacturers.”
Product portfolio manager, Core

Third, after some years, even initially patent-protected parts can be copied
without the fear of any penalty and therefore do not need to be bought by
IASPs from Heavy Machinery.
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Heavy Machinery accordingly tries to affect the parallel information ex-
changes between Contractor and IASPs by regularly updating the design of
mechanical parts, limiting their standardisation and protecting them with pa-
tents.

“I think (Heavy Machinery) was quite lax in the fact that a lot of the product was
quite old and the patents had been released because of the age of the product.
And the new (core component series) has a lot of the internals on that, and I am
seeing that there’s patents on them. So, they are actually protecting the product
now. Because they never really had the competition before.” Product manager,
SalesOrg, Service

The implementation of these strategies is at the same time highly com-
plex as it is connected to additional resource and coordination requirements.
First, due to limited R&D resources, Heavy Machinery needs to naturally
prioritise between different possible R&D projects. In addition, within each
project it needs to prioritise among the individual adaptations that shall be
accomplished as each of them consumes resources and involves considerable
technical risks. Such prioritisations are supported by business plans at Heavy
Machinery that are relatively easily elaborated with regard to overall vehicle
or core component features and connected sales opportunities. In contrast,
they are much more difficult to make with regard to maintenance-related
products and sales.

“To begin with, it is difficult because I don’t know the market share we have on
the respective parts. Today, I do not know how much time it takes until we have
lost which part of the market. If we say we launch a new (core component). On
the first (core component) that we have out in the market, we should have 100
percent of all spare parts and then it (i.e. the share) sinks over time as time goes.
And the slope depends also on which price policy we have on that core compo-
nent. How much of a gap have we left to a pirate manufacturer to earn money?
(...) As I don’t know the slope and I don’t know the price policy, I have diffi-
culties calculating any differences because of these parts.” Product Portfolio
Manager, Core

Including considerations on maintenance-related product sales requires
accordingly additional information systems that support detailed analyses on
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the market for particular components and subcomponents. Potentially influ-
encing variables include Heavy Machinery’s market share and pricing, the
time it takes for IASPs to catch up and the threshold volume to make it an
attractive market for IASPs. The collection of such information is further
complicated by the complexities inherent in the interface (see Chapter 5), in
particular the use of customer-specific designs and differences in operations
and maintenance settings. These all might have an impact on the demand of
a particular part and thus the feasibility of changing its design. Without access
to such data, Heavy Machinery can only include clump sums in its business
plans from maintenance-related product sales. In addition, it cannot identify
particular components that R&D projects should focus on as they are most
susceptible to competition.

Second, new product designs often build on known technical principles
and resource combinations, which limit the ability to patent them.

“We try to get as many own patents as possible. We have had that as KPI (Key
Performance Indicator). (...) But the problem is that the more detailed one
writes a patent, the more easy it is to get around it. That’s how it works. One
should basically write them as general as possible. (...) Butit’s difficult, isn’t it?
It's known principles, so it is not possible to always come up with something
totally new. If that was the case, one could put out a very fat carpet, which would
make it very difficult (for IASPs).” Project manager, Core

Finally, the adaptation of product designs has also an impact on con-
nected resources. In particular, it requires flexible production facilities that
can deal with different product designs, such as Core entertains. In addition,
it might require the investment into additional stock and create more obso-
lescence. This creates some limits to the adaptation of product designs.
Heavy Machinery has historically balanced these demands by primarily dif-
tferentiating the design of specified components between its different vehicle
types and core component families. Differences on these levels are also easier
to motivate and maintain as size, functions and interfaces naturally differ on
these levels. The high volumes connected to particular families might how-
ever sometimes necessitate even further adaptations as they become interest-
ing to capture for IASPs.
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6.3.3 Internal adaptations with focus on logistics

As the first two groups of adaptations require many resources, they can only
be implemented on a low scale and with regard to few components and sub-
components at a time. Accordingly, Heavy Machinery works with a range of
additional internal adaptations in the area of logistics that reduce the likeli-
hood and impact of parallel information flows between its customers and
component suppliers and IASPs alike in a more general manner.

One Stop Shop

Heavy Machinery has for example integrated a One Stop Shop (OSS) solu-
tion, which means that it offers all spare parts required to maintain its vehi-
cles immediately or with only short lead-times from its logistics facilities.
While an OSS might also be interpreted as a general prerequisite to buying
machines (see Chapter 6.1.1), a well-functioning OSS reduces also the likeli-
hood and impact of parallel information exchanges.

An OSS removes for example one of the primary motivators for Heavy
Machinery’s customers to initially contact component suppliers and IASPs:
Heavy Machinery’s inability to deliver a certain part within a reasonable
timeframe.

“If we don’t have it (the spare part) available, customers search for other ways
to get it, and if they haven’t done it before, they might get their eyes opened up
for that there naturally exist different established competitors, but also pirate
manufacturers and smaller dealers which can deliver the part as well. And then,
it suddenly becomes a question of price, too, as they might find that they can
also get it cheaper from that company. (...) So this can lead to quite some con-
sequences.” Global supply chain development manager, Service

Moreover, stocking parts close to customers and delivering them quickly pro-
vides Heavy Machinery with a natural advantage over component suppliers
and IASPs as customers continue to plan their preventive and corrective
maintenance activities with rather short time intervals in mind and experience
additional unexpected breakdowns. With the help of efficient stock planning
and logistics based on OBA information, Heavy Machinery can offer spare
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parts when customers need them and outperform aftermarket competitors
which might only be able to offer the parts with extensive lead-times.

In addition, an OSS provides customers also with advantages in the form
of reductions in indirect purchasing costs, an advantage that Heavy Machin-
ery markets consciously. By purchasing from Heavy Machinery, customers
need to only process one purchase order while they might need to order from
several suppliers in parallel for a particular maintenance service otherwise. At
the time of the study, Contractor reported indirect costs of about 110 Euros
per purchase order, which accordingly need first to be set off by lower pur-
chase prices.

“Customers still want a one stop shop. So they are happy and they communicate
this openly with us and they say, they are happy to pay the OEM a little bit
more.” National business development manager, SalesOrg, Service

Moreover, Heavy Machinery’s customers are highly interested in further
cutting their purchasing costs by electronic ordering and internal alignment
of purchases. This concerns in particular large customers, such as Contractor,
which has introduced electronic ordering with Heavy Machinery a few years
ago. Electronic purchasing allows it to generate purchase orders directly from
its maintenance planning system and thereby to avoid potential mistakes and
related costs. In addition, due to Heavy Machinery’s volume-based customer
rebate scheme, Contractor has some incentives to reduce maverick spending
of its different sites. In SalesOrg’s region, all major vehicle manufacturers
support electronic purchasing, but only a few component suppliers and large
IASPs, such as FinallASP, have the resources to support it. As electronic
ordering systems build on the connection of a specific part with a preferred
vendor, the number of instances in which Heavy Machinery is exposed to
competition is reduced.*

Implementing and maintaining an OSS does not come free of charge. It
puts also particular demands on Heavy Machinery’s logistics resources. In
particular, it requires Heavy Machinery to invest into considerable amounts
of stock at local warehouses next to Contractor’s operations and regional and

46 See Cuganesan and Lee (2000) for an accounting study with similar observations and results.
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global distribution centres and expensive air transport for quick stock replen-
ishment. In addition, Heavy Machinery needs to transfer stock between its
local warehouses when Contractor moves its vehicles to new sites or discon-
tinues their use. Moreover, it needs to carry the costs connected to increased
obsolescence.

Internal distribution and limited local sourcing

In order to secure its advantage in stock keeping, Heavy Machinery is also
highly conscious about the information it provides to its component suppli-
ers. One element of this is the strategy to source almost all spare parts
through global distribution centres (DC) and to distribute them from there
internally to regional DCs and warehouses. While this might be interpreted as
a simple way of leveraging purchasing volume, it is mainly motivated by the
reduced provision of information to suppliers.*’

“What that does is that in a market like this we are selling a machine and we
haven’t bought all those components in (SalesOrg’s region), so the manufacturer
and the distributors of these components don’t know how many there is or how
big that market opportunity is. If we don’t tell them by not buying locally, then
they won’t be looking for that work. So to buy stuff through the DC at the right
price keeps us safe. It stops the local market knowing the opportunity. So the
more and more we put back to (the European DC), the local market thinks that
the opportunity is decreasing and they won’t be looking for the work. Because
as soon as times get tough, like they are now, they are all scratching for a sale.
They would do whatever they wanna do for a sale. They are gonna say “Aah, we
usually sell all those to (Heavy Machinery). I wonder where (Heavy Machinery)
uses them. I might give those guys a call.” Strategic purchasing manager,
SalesOrg, Service

Internal distribution is connected to particular resource and coordination
requirements. It for example requires Heavy Machinery to entertain own
DCs and warehouses and to coordinate transports internally. Drop ship-
ments from component suppliers directly to regional DCs and local ware-
houses are avoided, even though they might reduce total logistics costs. In

47 Purchasing volume can also be leveraged by mandating the sourcing of components from certain sources,
but asking suppliers to distribute them directly by means of drop shipment to regional Distribution Centtres,
local warehouses and customers.



170 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

addition, particular restrictions on access to information are put in place to
ensure that local sales organisations, such as SalesOrg, cannot start purchas-
ing components and subcomponents locally. One of these restrictions con-
cerns the elimination of all data that purchasers might need to conduct local
purchasing, such as supplier name, article number and purchase price. While
the ERP systems at the development, production and distribution facilities
includes all this information, it is replaced by Heavy Machinery’s internal ar-
ticle number, a generic description, the transfer price and sales price in the
sales organisations” ERP system.

“When they enter data into our stock system, it is very, very generic. So a valve
might be a valve and that’s it. You don’t get to know what size, pressure, brand,
part number. It’s a valve. And it is on a drawing and it has a stock code. That’s
it. (...) When we ask for information about a part number, whether that would
be the supplier, the manufacturer, manufacturer’s codes, specifications, we don’t
get anything. All we get is the (Heavy Machinery) part number back. It’s a pro-
tection mechanism so that we don’t buy locally.” Strategic purchasing manager,
SalesOrg, Service

In addition, sales organisations are discouraged to investigate local sourc-
ing alternatives as they are informed about and evaluated on their consoli-
dated profit and thus the combined global and local profit of their local
sales.*® Consolidated profit information is at the same time only available to
SalesOrg’s business line and product managers and per vehicle type to limit
any adverse use of the information (e.g. price reductions to customers or
local sourcing). In case sales organisations should be confronted with credi-
ble pricing related threats or observe lower prices in their local markets, they
accordingly need to contact Service’s global marketing unit. Based on the
input, the unit might discuss the issue with the strategic purchasing unit
and/or reduce transfer and sales prices in order to avoid any local soutcing

(see Chapters 7.2 and 7.3).

4 SalesOrg can accordingly only see the consolidated profit per vehicle type (which accordingly includes
many different models and their spare patts). On article level, it can only see its local profit, which is about
the same across item groups
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Kitting of spare parts

In order to secure its market and recall lost sales, Heavy Machinery has also
increased its efforts to sell spare parts in the form of kits. Selling spare parts
as kits provides Heavy Machinery with a few advantages. One of those is that
its customers cannot see the individual article numbers and prices of the parts
included in a kit. They are accordingly provided with less information and
possibilities to reflect upon whether they really need all the parts or whether
they could save some money on some of the included parts by buying them
from other sources.

Another important advantage for Heavy Machinery is that it is much
more difficult for component suppliers and IASPs to supply kits compared
to individual components and subcomponents.

“When we say kits, we sell kits for (Heavy Machinery) machine maintenance.
(...) So today, if a customer comes to us, we give him one kit which takes care
of probably the engine, compressor, the cooler, the hydraulic system. He gets
one box with all ingredients for doing the maintenance. If he decides to do it
himself, he needs to probably shop from ten different people and they may have
right things, they may have wrong things. So instead he just says ok, one part
number “scheduled maintenance kit for 250 hours” and the problem is solved.
If he chose to do it (i.e. buy from individual sources), then he probably is looking
at twenty part numbers and different vendors. So we are trying to make it easier
for them to do business with us, even though the box contains lot of other sup-
pliers’ parts in it, but it is one (Heavy Machinery) box and he has one number
for ordering.” Vice President Marketing, Service

Component suppliers and IASPs need to accordingly also invest more
resources into matching Heavy Machinery’s part numbers if they want to use
those to market their own products. At the same time, it becomes more dif-
ficult for them to buy the parts that they cannot produce themselves from
Heavy Machinery. Instead of buying them separately, they need to buy them
in the form of the offered kits themselves.

Moreover, kits provide customers with two kinds of advantages. To
begin with, they are sold at a discount compared to the price of individual
parts. Furthermore, they provide efficiency advantages that are difficult to
match by individual component suppliers and IASPs, even though they
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might be able to offer lower parts pricing. First, customers do not need to
consult the manual at multiple times and ask questions to understand which
parts they should purchase for a particular service. They also do not need to
place multiple orders. They can order kits, which include all the parts they
need for a certain service interval. Second, the occurrence of stock outs and
costly interventions by Heavy Machinery are reduced as customers are less
inclined to pick and choose individual parts based on the exploded views
included in spare part books. Third, the individual components for a kit are
only picked and packed once at a global distribution centre. As they are trans-
ported and stocked as “one” package throughout the remaining supply chain,
any further unpacking, individual stocking, picking and packing is avoided.
This reduces also workshop time, as the kit is collected from stock and
dropped next to the vehicle in the maintenance workshop as it turns up for
the respective service interval. The service technician accordingly does not
need to spend any time identifying and collecting individual parts and can
drop any used parts for recycling into the kit’s packaging. Fourth, service
quality is also standardised and improved as any remaining parts in the pack-
aging serve as a reminder at the end of the service that something has been
forgotten.

The implementation of kits poses particular resource and coordination
requirements, some of which Heavy Machinery was struggling with severely
at the time of the study. To begin with, Heavy Machinery needs to establish
policies on which resources are to be combined in which kind of kits for new
vehicles. A larger assortment of kits needs also to be offered as a conse-
quence of customers’ different operating settings. Due to differences in cli-
matic conditions, customers require for example different filters for their air
conditioning system and different oils and greases. Customer adaptation
needs at the same time to be limited to these general differences in operating
environment. Otherwise, working capital requirements might explode. In ad-
dition, the actual demand for some costly spare parts might differ depending
on the operating setting, necessitating compromises within individual kits
and the establishment of several kits for particular vehicles and components.
One kit might then include the most necessary parts, while some other, more
expensive kits include additional parts.
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Moreover, changing associated product documentation is complicated in
itself. Information on parts that could be purchased independently before
needs to be eliminated from IT systems and new product documentation. In
addition, based on old product documentation, provided with earlier vehicle
models, customers might be able to identify components and subcompo-
nents that are only sold as a kit for new vehicles. They might accordingly
order these parts on the old article numbers or require them to be set up
again. Particular processes have accordingly to be put in place to deal with
these, from a competition law perspective, sensitive issues.

Furthermore, Heavy Machinery for example needs to entertain particular
areas in distribution centres where frequently ordered kits can be packed in
an efficient manner. It also needs to purchase packaging material from exter-
nal suppliers and establish processes to ensure that kits are packed safely and
in the same manner independent of the individual employee conducting the
packaging.

Repackaging of unbranded components

Some spare parts bought from component suppliers do not carry any article
numbers and brand information on the components itself, but only on their
packaging. Accordingly, Heavy Machinery can remove the information con-
tained on the packaging by either repacking it itself at one of its global distri-
bution centres or by having it repacked by an external packaging provider.
Heavy Machinery does this in particular for parts that are seen as important
for the functioning of the machine and/or parts that are seen as important
to brand by individual sales organisations.

Repacking is also connected to particular resource and coordination re-
quirements as is evidenced by the discussions at Heavy Machinery during the
study. As Heavy Machinery considered an extension of the line of the inter-
nally repackaged parts, it formally analysed the connected investment needs.
It also observed that if the repackaging was to be performed to a larger de-
gree in-house, it might need to change the skills and attitudes of its global
distribution centres. Some of the units regarded their main resources as lying
in the distribution as opposed to the repackaging of parts. In addition, Heavy
Machinery reconsidered its global marketing policies in order to see which
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parts that should be re-packaged by default and how the packaging should
exactly look like.

6.4 Chapter conclusions

As the discussion proceeded above, a complex OBA design emerged. Heavy
Machinery and Contractor are the main participants in this design. With the
exception of the parallel information exchange between Contractor and Sup-
plier X, all other parallel information exchanges are problematized. In order
to minimise the spread of information on new product development pro-
jects, Contractor is for example required to sign confidentiality agreements
when participating in prototype reviews and tests. Similarly, Heavy Machin-
ery pledges to not forward sensitive information to other customers, such as
that relating to Contractor’s current tenders and feedback on LCC. In order
to underline its concern with confidentiality, Heavy Machinery has also de-
liberately assigned a key account manager to this account that does not inter-
act with any of Contractor’s larger competitors. Parallel information
exchanges with component suppliers and IASPs are more difficult to control
as competition law for example forbids the upfront binding of equipment
and maintenance-related sales. Heavy Machinery has accordingly imple-
mented different means by which it tries to indirectly impact parallel infor-
mation exchanges Contractor might entertain with these actors. These
include different kinds of co-operations with suppliers as well as internal ad-
aptations in product development and logistics, which accordingly form im-
portant element of the overall OBA design in capital equipment sales.
Besides the limited number of participants, the OBA design appears to
be also characterised by the particular data items that Heavy Machinery and
Contractor exchange with each other. Besides price information, Heavy Ma-
chinery provides Contractor in particular with detailed, theoretical and spe-
cifically adapted Life Cycle Cost (LCC) calculations. These illustrate the spare
part-related costs over time and are specifically adapted to Contractor’s cho-
sen vehicle designs, use of vehicles, operational settings, available mainte-
nance-related resources and practices and local pricing. At the same time,
LCCs provide limited insights into some related costs, for example labour
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and opportunity costs. Accordingly, Heavy Machinery provides some addi-
tional data items that support the assessment of the related resource interde-
pendencies. These include indicators on machine availability, the service
interval length of important components, the ease of serviceability of indi-
vidual vehicles and the availability of maintenance-related resources. Moreo-
ver, Heavy Machinery provides Contractor with operations and maintenance
instructions, spare part books and limited information in connection to new
product development projects.

Contractor appears to mirror the information provided by Heavy Ma-
chinery. Exchanged data items include feedback on Heavy Machinery’s pric-
ing, LLCCs and machine availability. In addition, it provides Heavy Machinery
with feedback on the status of its vehicles and its future vehicle demand.

As noted, Heavy Machinery provides Supplier X with information on the
geographic location and name of its customers with Component X integrated
in their machines. It also provides Contractor with the contact details of Sup-
plier X’s maintenance workshops and component repair centres. Most inter-
action concerning the maintenance of Component X takes accordingly
directly place between Contractor and Supplier X. This concerns the ex-
change of information on the use of Component X, lead time and commer-
cial price information for spare parts, replacement components and labour.

Taken together, the exchanged data items appear accordingly to focus on
making maintenance-related interdependencies more visible. Some commer-
cial and technical data is at the same time actively hidden away. We will revisit
these observations in more detail as part of the discussion in Chapter 8. Be-
fore that, we will review the use of OBA in the interface in the next Chapter.






Chapter 7

The use of Open Book Accounting in
the interface between Heavy
Machinery and Confractor

The purpose of this chapter is to describe the attention directing and decision
facilitating uses of Open Book Accounting (OBA) in the interface between
Heavy Machinery and Contractor. The chapter follows a fourfold structure.
The first part outlines the use of OBA on the relationship level between
Heavy Machinery and Contractor. The second and third parts look at its use
by Heavy Machinery and in indirectly connected relationships between
Heavy Machinery and its component suppliers respectively. The fourth part
summarises the observations.

/.1 Use of Open Book Accounting between
Heavy Machinery and Contractor

7.1.1 Attention directing use

As part of the study, three areas could be identified to which the OBA infor-
mation exchange directs particular attention on the level of the relationship
between Heavy Machinery and Contractor (Table 12, page 178).



178 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

Table 12 Areas to which Open Book Accounting directs attention on the level
of the relationship between Heavy Machinery and Contractor

1 | Long-term cost consequences of vehicle purchase decisions

2 | Attainment of theoretical, specifically adapted Life Cycle Cost (LCC) in practice and
the importance of each other’s resources in general: identification and management
of cost deviations

3 | Improvement of LCC calculations over time and identification of further possibilities to
reduce cost beyond those specified in LCC calculations

Attention to long-term cost consequences of vehicle purchase
decisions

With regard to individual purchase decisions, attention is shifted from the
price of individual vehicles to the total cost of the resource combination,
consisting of the vehicle, maintenance-related products and opportunity
costs that arise whenever vehicles cannot be used due to scheduled mainte-
nance or unexpected breakdowns. As total costs depend on the design of
individual vehicles, the intensity of their use, the setting in which they are
used and operations and maintenance practices, particular attention is ac-
cordingly placed on the interaction of these cost drivers at particular sites and
with regard to specific jobs.

Maintenance reliability manager, Contractor: “I would just like to ask
whether you could help us with alternative cost models as well. We have just the
standard model at the moment (...), but we might need to work on projects in
other conditions. So it would be good to know the costs connected to changed
parameters.”

Key account manager, SalesOrg: “Yeah, well, in our model we can accom-
modate for that. It is just important that you give us the parameters you are
looking for and then we can put it in. It is difficult for us to just give you some
general model. It is some specialist software in (Europe) which calculates that
for us. But just give us the values you are looking for, also with regard to new
jobs, and we help you with our theoretical model estimates.”

Maintenance reliability manager, Contractor: “Yeah, that would be really
good. Because otherwise we can just work out how costs develop compared to
the standard model and not discuss it with regard to specific jobs, for example
when (variable X) changes and that would be good to work out together.”
(Observation of customer meeting, 2015-04-25)
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With the help of OBA, Contractor’s and Heavy Machinery’s attention is
accordingly shifted to learning about the impact of different cost drivers on
total costs. Directing its attention to these aspects helps Contractor to submit
tenders for jobs that differ from those it has done before. Heavy Machinery
can also benefit from this attention as it can sell more vehicles and charge
premium prices if it finds ways to reduce maintenance-related and oppor-
tunity costs for Contractor.

”So they would say to us “Your machine is (X Euros) more expensive. It’s prob-
ably gonna cost us the same to run. But we are going to go with you because you
supported us in the last two years. When we have called you, you have answered
the phone. When we have asked for service or had parts problems, you have
sent them up or you have got them delivered to us as quick as possible. Your
competitor down the road hasn’t done that, but he is offering us the machine
for (X Euros) cheaper. So, that’s why we gonna go with you because of your
parts and services support.” So, the parts and service, in the end, will either kill
you, or people are willing to pay more money for a machine, if they receive that
service.” Key account manager, SalesOrg, Service

Attention to attaining theoretical, specifically adapted Life Cycle
Cost in practice and each other’s resources in the interface

Heavy Machinery’s theoretical, specifically adapted 1.CC calculations provide a
benchmark for vehicles in use that may or may not be achieved in practice.
Attention is accordingly directed to monitoring the development of costs
over time and to identifying and managing potential deviations from these
models. Realising expected, theoretical LCCs in practice creates a predicta-
bility that is of high value for both firms. As Contractor uses LCC calcula-
tions in the preparation of its own tenders, predictable, low LCCs increase
its chances of winning tenders and allow it to reduce associated risks. Unpre-
dictable cost developments over the life cycle of vehicles might in contrast
quickly turn jobs that looked profitable at the outset into highly unprofitable
ones. Delivering on the expected LCCs is also important to Heavy Machin-
ery, as Contractor usually sticks with its current supplier for a certain vehicle
type as long as it feels the vehicles deliver the lowest total cost, and that these
are “under control”. Finally, meeting predicted costs means also that fewer
reasons exist for Contractor to engage with IASPs.
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“As long our (core component) performs as it should do, they will never go to
a supplier like (CoreIASP), because they have bought it. It should last for this
service interval and then you replace these parts and then you know the costs
will be this, but if you reduce the life time or we can’t deliver spare parts, then
they start to look into different directions and then the copy-makers come in or
they change it to (Major Vehicle Producing Competitor A) or something.” Vice
President R&D, Core

The use of OBA to identify and manage deviations compared to theo-
retical, specified LCC can in particular be discerned in the relationship be-
tween Heavy Machinery and Contractor.

“You know a year or so later, after their first purchase, they came to us and said
“Can you work with us in regard to our LCCs? Because the (vehicles) are costing
more than what we have seen in your calculations.” And then, they were good
and bad. They were not saying we were doing anything wrong or we had done
anything wrong. They were saying “Are we not looking after them properly?
Why do they cost 20 or so dollars (an hour) above what we were told?” So, we
had to work pretty closely with them. And we were having a few problems.
There were some operational practices that weren’t right. And they have
acknowledged that. But, by working together, to resolve that issue, I think, today,
you’ll find that our LCCs are running very close to what they have asked for.
Key account manager, SalesOrg, Final

As many resources are directly and indirectly connected to the interface
and can cause deviations, the LCC calculations direct also attention to the
need to learn more about each other’s resources in general. Deviations might
for example be the result of poor vehicle or component designs, different
use patterns or bad operations and maintenance practices. Equally, their
management might require the adaptation of a number of resources and their
interfaces. A deep understanding of each other’s resources can accordingly
be seen as a precondition for joint investigations of deviations.

”They might say “The coupling costs us a grand and we are changing it every
200, 300 hours.” We could say “Well, you guys drive the trucks wrong.” We
could just make accusations. We don’t know that. We have got to work with
them and they need to be truthful with us and we need to be truthful with them.
And they say “Look, we do everything we can do to stop this. We don’t want to
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see it. It’s obviously costing us a lot of money and a lot of downtime. We don’t
wanna see it either.” So we have to take them on their merits and say “Alright,
is it a product issue or is it the way you are operating?” And they might say
“Come and have a look, if the problem is us, tell us.” Step on it and then you
have to have that working relationship and that’s where we can reduce costs.”
Key account manager, SalesOrg, Service

Attention is, however, not only directed to current resources of the busi-
ness partners that might have caused deviations. Additional attention is also
put on resources that Heavy Machinery and Contractor might need to de-
velop to reduce the likelihood of such deviations in the future. For example,
it directs Heavy Machinery’s attention to the need to develop resources that
help it to proactively re-design components and subcomponents that do not
keep their suggested service intervals and, accordingly, cause higher costs.

“And we also need to become a little bit more professional here and kind of start
looking at the feedback data from the field and transfer it the whole way back to
the drawing board of our engineers and say “This article here, that you have
designed four years ago and which we thought would hold 2,500 hours, holds
only 125 hours and that isn’t OK, we can’t work this way.” And, then get up the
learning curve so that one re-designs when a part didn’t work well in the field.
We do that today, but mostly based on product warranty or product safety issues.
Not proactively from a service perspective.” Global Fleet Manager, Service

Attention to the improvement of Life Cycle Cost calculations and
further cost reductions

A third area to which in particular Contractor’s feedback on LCC infor-
mation directs attention is the need to improve those estimations over time
and to find ways in which LCCs can be further reduced, beyond those spec-
itied in current cost models.

With regard to the former aspect, it is important to note that the LCC
models Heavy Machinery provides upon the release of a new vehicle model
are estimations that are naturally not without mistakes. Initial estimations are
based on prior experience from siilar vehicle models, carrying sizilar com-
ponents, and information from component suppliers for the individual com-
ponent as such as well as a low number of prototype tests carried out over
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relatively short periods compared to a vehicle’s total life cycle. The LCC
models accordingly naturally require further refinement for the specific re-
source combination a new vehicle model represents. These refinements can
be realised over time as larger vehicle fleets are used in different applications
and operating and maintenance settings. Based on the feedback provided by
Contractor and other customers, Heavy Machinery can improve its calcula-
tions and communicate these improvements to Contractor for use in future
tenders.

In addition, the feedback directs attention also to improving operations
and maintenance practices and therefore reducing costs hopefully even fur-
ther, below the costs described in initial LCC models.

“Recently we rolled out a reliability engineering process, so that, now rather than
just replacing parts on machines, we are actually gathering all the failure data on
a machine, analysing it and then identifying the root cause. So often the failures,
rather than replacing parts, it is actually a symptom of another underlying issue.
So we need to go back and correct those root causes. (...) It could be a blown
sensoft, but if you see a whole lot of blown sensors, it may turn out that there
was a harness, a defective electrical harness, that was failing prematurely and that
was blowing up the sensor on an infrequent level. So, it is only when you start
looking at this data over long periods of time and over a number of machine
that you can actually identify particular fault notes, root causes, and then put in
place maintenance and service strategies to address that. Overall, you will im-
prove the availability of the (vehicle) and the meantime between failure of the
(vehicle).” Business line manager, SalesOrg, Service

Such a focus requires accordingly also the investment into specialised
staff and tools on the side of Heavy Machinery. Occasionally, the attention
of component suppliers, such as the supplier of Component X, is also re-
quired to understand a pertaining problem and identify improved compo-
nent designs and maintenance arrangements.

7.1.2 Decision facilitating use

OBA directs not only attention to these three areas; it also supports the mak-
ing of specific decisions within them (Table 13, p. 183). Some of these deci-
sions are discussed in the following.
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Table 13 Decisions made by Heavy Machinery and Contractor that are facili-
tated by the OBA information exchange

1 | Decisions related to long-term cost of vehicle purchases

o Decisions with regard to new tenders

o Selection of vehicle design

o Decisions on how to manage delivery schedules/bridge lead time
o Decisions with regard to replacement investments

o Supplier selection decision for vehicle types

o Decision to interact and work on changing perception

o Decision of Heavy Machinery to offer and implement incentive schemes
with Contractor related to the service intervals of major components

2 | Decisions related to ensuring the achievement of expected Life Cycle Costs (LCC) in
practice

o Decisions with regard to operator abuse: additional fraining and disciplining talks,
deactivation of options on machines to reduce possibilities for abuse

o Decisions with regard to product design-related problems

o Decisions on whether and how to investigate component issues and on
whom to involve

o Decisions on how to correct for and avoid future problems
o Decisions on the distribution of associated costs
o Decisions on pricing issues
o Spare parts pricing: decision making with global pricing unit
o Labour pricing: decision making on reductions and internal follow-up dis-
cussions

3 | Decisions with regard to improvements of LCC calculations & reducing LCC further

Decision of Heavy Machinery to invest info necessary facilities

Joint decisions with regard to particular vehicle components: vehicle inspections
with particular component focus, disassembly of specific components with particu-
larly long service intervals, workshops with suppliers and customers

Decisions related to long-term cost of vehicle purchases

Contractor makes vehicle purchasing decisions mainly in connection with
tenders for new sites or larger fleet replacements. As Contractor is bound to
its fenders and often does not have much time to start its operations once it is
informed about their outcome, it usually takes most decisions related to re-
quired vehicle purchases already in the process of preparing the tender. This
includes in particular the selection of the specific vehicle model with Heavy
Machinery. In this context, Contractor usually discusses two to three vehicle
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models of a specific type with Heavy Machinery in terms of their perfor-
mance and associated long-term costs. Vehicle selection is accordingly in par-
ticular facilitated by theoretical, specifically adapted LCCs and assessments
of the vehicle’s ease of serviceability. In addition, experience from past ma-
chine purchases and Heavy Machinery’s subsequent support are also
weighted into the decision as a further appreciation of opportunity cost.

7They will say “What’s it gonna cost us to run the machine? What’s the actual
cost? If we have had one before, do we get support from them? Do they give us
help when we need it? Are they flexible in regards to seeing account manage-
ment?” And then they may make a decision based on that.” Key account man-
ager, SalesOrg, Final

Interestingly, while Contractor might consider different vehicle models,
it usually sticks to its suppliers for a particular vehicle type in its tenders due
to its experience and efficiencies with regards to maintenance-related re-
sources. This means that Heavy Machinery is usually contributing with infor-
mation on one vehicle type, while its competitors deliver information on the
other two vehicle types Contractor regularly requires in its operations. Being
involved in the preparation of tenders for the specific vehicle type is accord-
ingly also an important signal of the ongoing health of the relationship.

“If they’d stopped coming to us that means they are buying them from some-
where else, maybe just not from us. So we need to obviously feel our way around.
So when they are tendering on jobs and they are still asking us “What’s the price
of equipment? How quickly could I get a (specific vehicle)?” Then, that’s good
for us. That means that they are still working with this, they are still willing to
use our equipment.” Key account manager, SalesOrg, Final

As the timelines of specific tenders might be very tight, Heavy Machinery
and Contractor need to also form decisions on how they might bridge the
time between the start of operations and the delivery of new equipment.
Heavy Machinery might accordingly offer to temporarily lease a vehicle at a
discounted price while Contractor waits for the delivery of the new vehicle,
decide to reserve and/or move production slots or even release firm orders
in production on the “speculation” that Contractor wins the tender and ulti-
mately can confirm the order. The provision of information on Contractor’s
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participation in particular tenders can accordingly lead to concrete orders be-
ing placed by SalesOrg at central production facilities. In these cases, the
design of the vehicle is carefully selected with Contractor. By choosing a
basic configuration that might also fit other contractors in its region,
SalesOrg can reduce its risks in case Contractor should not win the tender in
the end.

As Contractor currently only sources one vehicle type from Heavy Ma-
chinery, the ability to sell vehicles of the other two vehicle types is reduced
to larger fleet replacement decisions. As part of those, Contractor decides to
slowly phase out parts of its existing fleet of a certain vehicle type and replace
it with new vehicles. Heavy Machinery puts accordingly great emphasis on
formally and informally analysing the age and use of Contractor’s vehicles
purchased from competitors. In line with these analyses, it can proactively
interact with Contractor over longer periods prior to when such decisions
are made and try to change Contractor’s perception of its vehicles. Heavy
Machinery might accordingly decide to strategically put even more focus on
supporting the vehicles Contractor already uses, invite it to participate in pro-
totype reviews and tests and invite it to look at suitable vehicle models when
these undergo adaptations for other customers at its regional vehicle delivery
centre.

In addition, Heavy Machinery has recently decided to remove some of
the fears connected to the long-term cost developments of its vehicles by
guaranteeing the service interval lengths of some major components.

“If you got a customer that had a competitor’s (vehicles) and all of a sudden they
look at (Heavy Machinery), they have got fear in their eyes, because they are
going “Well, do we really trust these guys? Do we really gonna get these hours?
Are they going to put the costs of the components up?” and that type of things.
So that’s why the cost model becomes a really important tool for us to be able
to take away a lot of that fear, so we can say “No, we’ll go and guarantee that
this component will last 8,000 hours and if it only lasts 6,000 hours and you have
to replace it, well, then you only pay to the percentage of use you’ve got. So, you
know, if it only lasts 80 % of the 8,000 hours, well, then you get it for 80 % of
the replacement costs of a new component.” And there’s triggers in there that
we can try and work with the customer and I am sure that there is certain value
in switching from one competitor to the other, because the biggest thing is “I
don’t want to buy the (vehicle).” (...) So, yeah, the industry has changed so much
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so that you need to be prepared to back your components and back the product,
because otherwise you just give business away, because competitors are doing
it.” Business Line Manager, SalesOrg, Final, emphasis in original

The OBA information provides accordingly the basis for decision mak-
ing on partially quite advanced incentive schemes. According to these, Heavy
Machinery bears some of the cost if components underperform and benefits
in case they outperform the suggested service interval lengths.

Decisions related to ensuring the achievement of expected Life Cycle
Costs in practice

Several decisions can also be identified that are taken during the use of vehi-
cles, in particular to ensure that these keep to their theoretical, specified
LCCs. Deviations are on the one hand identified by Contractor as part of its
constant analysis of vehicle-related costs and their comparison with prom-
ised LCC. On the other hand, deviations might also be identified by Heavy
Machinery’s staff while conducting service work or formal vehicle inspec-
tions on Contractor’s vehicles as part of which information is collected by
observation and with the help of diagnostic tools. Depending on the root
cause of the deviations, different kinds of decisions might be motivated.
Some costs increases might be traced back to an inappropriate use of the
vehicles by Contractor’s operators (“operator abuse”). An example that came up at
the time of the study are overspeeds. These arise when operators drive the
vehicles too fast and lead to increased fuel burn and pressure on the vehicle’s
components, thereby increasing maintenance-related costs. As part of a ve-
hicle inspection, Heavy Machinery’s service technicians could identify a large
number of such overspeeds across a number of Contractor’s vehicles. Heavy
Machinery and Contractor accordingly decided to hold disciplining talks with
Contractor’s operators and provided some additional training to them. In
addition, Heavy Machinery decided to investigate the possibility to techni-
cally deactivate a gear on the vehicles, which would remove the possibility
for operators to overspeed. The further investigation showed that such a
technical adaptation would touch upon work safety relevant aspects of the
vehicle. Accordingly, it was decided to not make this adaption locally, but to
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pass it on to Final’s global R&D department for approval and implementa-
tion.

Another group of issues are mostly product design related and as such require
smaller or larger changes in the design of a specific component and/or com-
ponent interfaces. Reacting to such problems is critical for Heavy Machinery
as customers otherwise engage with IASPs to find “quick fixes” or, if the
problems sustain, change completely to other vehicle suppliers. Such design
problems are accordingly connected to a large number of joint decisions that
might be further facilitated by the OBA information. Decisions concern for
example whether and with which priority the business partners should con-
sider the issue, how the issue should be investigated and by whom. Depend-
ing on the size and potential cause of the problem, global product
development units and component suppliers might be involved. Global
product development units might, in turn, prioritise the problem and either
immediately initiate a product care project, decide to consider it only when
designing the next vehicle generation or fully decline the request. The ad-
vantage of involving global product development units is that technical
changes are properly engineered and documented and can relatively easily
reapplied across all machine users with similar problems. Alternatively, the
problem might be managed by SalesOrg’s engineers together with alternative
local suppliers. In addition, decisions need to be made as to how costs are to
be split. Heavy Machinery might for example consider the issue free of
charge, but Contractor might purchase the improved item at full price, install
it on its vehicles at its own costs and review and report upon the new com-
ponent’s performance at regular intervals.

A problem Contractor experienced with its gear selectors can serve as an
illustration. According to its accounting records, Contractor had purchased
approximately one gear selector for each of its vehicles during the past year.
It accordingly assumed that it might require one additional gear selector per
year and vehicle over the vehicle’s life cycle. At the same time, Heavy Ma-
chinery’s LCC calculations claimed that gear selectors should usually hold
over a vehicle’s whole life cycle. As the related cost corresponded to a notable
increase in the vehicle’s LCC, it constituted a significant problem that was
seen worth further joint investigations. SalesOrg decided accordingly to con-
tact Final’s global R&D department and the supplier of the gear selectors.
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The global R&D department decided to not prioritise the issue. The supplier,
however, argued that the problem might be related to the placement and
design of the gear selector in the operator cabin. The current gear selector
was placed close to where operators might keep their beverages, which
means that spills of coffee or coke might naturally occur and reduce consid-
erably the service lengths of the component. As operators could not be for-
bidden to take beverages into the cabin and the problem caused significant
costs, it was accordingly decided by SalesOrg’s local engineering unit to iden-
tify alternative gear selector designs that might better sustain such spills and
placed elsewhere in the cabin. Accordingly, SalesOrg presented an alternative
component to Contractor that matched the existing technical interface. Con-
tractor decided to buy the component and to test it on one of its vehicles. In
addition, it promised to report on whether the problem sustained or to sub-
sequently exchange the gear selectors across all of its vehicles.

Finally, some issues might be characterised as concerning the pricing of
spare parts or certain repairs. Due to the value-based, premium pricing strategy,
reacting to pricing issues is always a delicate matter.

“The worst you can do is to send a customer an invoice for (15,000 Euros) for
a repair. He gets on the phone, sends an e-mail and he gets cranky, he gets upset.
And you, as a manager for the service department, go and say “OK, we will do
a deal. OK that was (15,000), but now we give you that for (9,000).” What’s he
gonna say? “You have ripped me offl How can you charge (9,000), when you
charged me (15,000)?” That makes it worse, because you haven’t justified any-
thing. You haven’t got the relationship to explain why it costs (15,000) and
(15,000) was probably even the right price.” Product manager, SalesOrg, Service

Accordingly, units interacting directly with the customer are not author-
ised to provide customers with any concessions. They also do not have any
insights into product cost and related profit margins, which would be re-
quired to make such decisions. Customer-interfacing units are accordingly
only allowed to record the problem and unset a decision process internally
to Heavy Machinery, the result of which they, in turn, have to communicate
to Contractor.



CHAPTER 7 189

“All they need to know is that if they give me specific market information about
the competitive price of materials, I will then find a way to support them to be
able to compete. But they don’t need to know what the cost is. Because then
they start making their own judgment on what’s fair and what’s not fair. And
that’s not their area of responsibility.” Business Line Manager, SalesOrg, Service

The internal decisions differ based on whether the issue concerns only
spare parts pricing or includes a labour component. If it only considers spare
parts pricing, the issue is prioritised by SalesOrg’s product and business line
managers based on the provided information and forwarded for considera-
tion to Service’s global pricing department. Depending on the input, the
global pricing department might, in turn, prioritise the request and investigate
potential problems that might have led to the pricing issue. In some cases,
the price might be wrong, as the item has initially been categorised wrongly
due to a poor technical description.” In some cases, the problem might un-
cover an unusually high purchasing price from component suppliers that re-
quires follow-up actions by Service’s purchasing department (see Chapter
7.3). In rare cases, a direct price change might be justified. Special prices for
SalesOrg might accordingly be implemented or a global price change might
be considered, as part of which a global benchmarking study might be con-
ducted.”” Price changes might also be limited to particular customers. If a
price change is declined on the global level, SalesOrg might, in turn, either
consider local price reductions or local sourcing as alternatives or simply in-
form Contractor of the declined request.

In contrast, if the pricing issue concerns labour cost, decisions are taken
on the local level. Depending on the amount of included spare parts, some
concessions on labour costs might be approved by SalesOrg’s top manage-
ment. If the issue has arisen out of a service quality problem, it might also be
discussed with the involved service administrators and technicians in order
to secure learning and avoid any repetitions. An incidence with a service tech-
nician conducting work on one of Contractor’s sites can serve as an illustra-
tion. As the work had not been planned properly and the technician had no

4 Depending on whether a part is for example described as a “guide” or “pipe”, its value drivers and price
might differ significantly.

50 As volume increases might not always offset price decreases across Heavy Machinery’s global markets,
such studies are necessitated to assess the consequences of changes of the general pricing model.
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overnight bag with him, he had to return home and come back on the next
day, causing delays of the repair and considerable travel costs. SalesOrg apol-
ogised by offering some concessions to Contractor and discussed the issue
with the involved staff.

Different decisions are accordingly taken depending on whether the
problem has its root cause in operator abuse, vehicle or component design
or pricing. As the analysis and resolution of problems usually takes time and
involves different units, Heavy Machinery and Contractor carefully note
reached decisions and responsible units in meeting protocols and distribute
those within their respective organisations. The notes from the prior meeting
serve also as input to the next meeting, making those “living’”” documents and
establishing a paper trail. When a particular issue is solved, it is also moved
to a separate section of the document, which serves as a “memory” of the
issues that have been resolved as part of the relationship.

Decisions with regard to improvements of Life Cycle Cost
calculations and further Life Cycle Cost reductions

At the time of the study, Heavy Machinery and Contractor have also started
to make decisions on how to improve the initially theoretical LCC estima-
tions for specific vehicle designs and on how to reduce them jointly even
further. Concrete decisions can be classified into two larger groups, First,
Heavy Machinery’s decision to invest into particular facilities that provide a
solid technical basis for such interactions. It acquired for example specialised
software that facilitates the continuous analysis of data received from Con-
tractor and other customers.

“To collect information is quite easy. We have today systems that give us all data.
The problem is to analyse it in an efficient, cost- and time-efficient, manner. (...)
We have looked at systems into which one can feed this kind of data and which
then can learn itself and tell us “In X hours, this valve will break, that we see
from experience.” (...) And then one can order and plan after that as well.”
Global Technical Service Manager, responsible for Final’s products, Service

In addition, the decision was formed to rename SalesOrg’s technical depart-
ment into “Reliability and Tech Services Department” and to recruit several
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engineers purely dedicated to analysing customer data, identifying root causes
and proposing improved maintenance strategies.

Second, some decisions are taken on a continuous basis as particular com-
ponent costs and associated resources are considered. As Contractor focused in par-
ticular on the LCCs of Component X and communicated component-level
cost targets to Heavy Machinery, it became the first component subject to
joint decision-making. Based on the identified gap between desired and ex-
perienced LCC, Heavy Machinery decided to conduct specialised inspections
of the component across all of Contractor’s vehicles and to disassemble a
component which had sustained particularly long service intervals in order
to learn about potential differences. The firms decided also to conduct work-
shops with Contractor, the supplier of Component X and Final’s global
product development unit to consider the application engineering of Com-
ponent X, the alignhment of maintenance resources and commercial aspects,
including its pricing.

/.2 Use of Open Book Accounting by Heavy
Machinery

The disclosed OBA information directs not only attention to specific aspects
on the relationship level and facilitates decision making with regard to those.
It is also used unilaterally by Heavy Machinery. In this context, the infor-
mation is mostly analysed in relation to larger customer groups and vehicle
populations rather than individual customers, such as Contractor.
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7.2.1 Attention directing use

On Heavy Machinery’s firm-level, the OBA exchange has directed attention
in particular to two larger areas: the need to consider long-term cost conse-
quences during product design and the need to invest into and efficiently
coordinate maintenance-related resources (Table 14).%!

Table 14 Areas to which Open Book Accounting directs attention on Heavy
Machinery's firm level

1 | ¢ Long-term cost consequences of vehicle and core component design choices
o Service interval lengths of major components

o LCCs/spare part cost of major components

o Ease of serviceability

2 | « Need toinvestinto and efficiently coordinate maintenance-related resources

o Specidlised maintenance-related sales and marketing resources to identify
and “hunt” maintenance-related sales opportunities

o Supplementary maintenance-related products, such as upgrade kits for
core components and plug and play modules for other vehicle parts

o Component repair centres
Logistics facilities (global and local distribution centres, local warehouses)

Long-term cost consequences of vehicle and core component design
choices: service interval lengths, Life Cycle Cost and ease of
serviceability

As we have observed, Contractor places considerable attention to the long-
term cost consequences of its vehicle design choices. Parallel to the imple-
mentation of OBA, these demands have also transpired to Heavy Machin-
ery’s firm level, in particular Core’s and Final’s product development units,
where more attention has been directed to the long-term cost consequences

5 An additional area to which attention remains directed is vehicle manufacturing-related cost, which still
contributes an important, even though much smaller, part to total vehicle cost (compared to other products
than capital equipment). No explicit link between the introduction of OBA and a change in production cost
focus could, however, be established as part of the study at Heavy Machinery. It is accordingly neglected in
the following discussion.
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of vehicle and major component design choices. In particular, more focus
has been placed on service interval lengths and LCCs of major components
and the ease of serviceability of vehicles.

The increased attention to service interval lengths and 1.CCs of major com-
ponents can in particular be observed with regards to the core component.
As noted, the core component is particular in that it requires frequent, ex-
tensive™ repairs. Heavy Machinery’s increasingly cost conscious customers
place accordingly high attention to the costs related to those frequent repairs,
including opportunity costs that arise as machines have to be stopped when
core components are exchanged. High, reliable service intervals and relatively
low maintenance cost at these intervals are accordingly seen as desirable by
customers.

Heavy Machinery had historically not put a major focus on the length
and cost related to the service intervals of its core components. Instead, it
had paid more attention to the product’s functionality, in particular its speed,
in development projects. The introduction of service interval length and cost
targets in product development marked accordingly an important historic

break.

“Some time back in time, we have often focused on making a faster, and a faster,
and a faster (core component) which has resulted in that we have the world’s
fastest (core components), but we maybe do not have the world’s most reliable
(core components). So the past few years, the focus has been on that aspect
instead, to improve (the core components) in terms of reliability and life length,
more than making them faster.” Product portfolio manager, Core

By focusing more on the service interval length and LCC in product de-
velopment, it was accordingly hoped to close the gap to a major vehicle man-
ufacturing competitor. As the competitor’s vehicles featured core
components with longer service intervals, most contractors, including Con-
tractor, and many site owners in Sales Org’s region exclusively used that com-
petitor’s equipment at the time of the study. The service interval lengths and
spare part related costs of core components could accordingly be seen as a

52 A core component repair can take about 2-3 workdays to complete at a component repair centre. Time
for transport and fitting components on the vehicle need to be added to this.
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bottleneck that precluded Heavy Machinery from selling vehicles of the par-
ticular type to Contractor and other customers at present, a situation Heavy
Machinery aimed to change.

More attention has accordingly been directed to the length of service in-
tervals, expressed in terms of operating hours between overhaul, and LCC,
articulated as spare part related cost per operating hour. Interestingly, LCC
targets for product development units have, however, not been formulated
in terms of actual prices charged to customers, but the respective spare parts’
production or external purchasing cost. The intention of this is to clarify the
specific focus of the involved business units. While engineering units should
focus on increasing service interval lengths and lowering the cost of individ-
ual parts, global marketing units are responsible for their pricing inde-
pendently of their cost.

An increased attention to the ease of serviceability of new vehicles and core
components can also be observed at Core’s and Final’s product development
units. The Service division became for example more involved in formulating
maintenance-related requirements at the concept stage of new product de-
velopment projects at Final.

“So what I do with representatives in my project team is breaking down our
aftermarket requirements. We might for example have a requirement that the
filter should not sit on the roof of the cabin, as we then cannot serve it easily. It
should maybe sit at maximum an arm length inside the vehicle and not higher
up than a meter from the floor. (...) So, this are our requirements from the
aftermarket for the engineers and then they need to follow these. Because the
problem that we historically have had is that production is quite strong and they
want to have it in one way. For example, they want to mount the engine in an
easy manner. But that’s perhaps not what we want. e want that one can /i out
the engine very quickly. And, that does not always go hand in hand, that’s why
we have started with these requirements. It is nothing we have worked with be-
fore so much, but we have started to work very much with it since May this
year.” Project Manager New Product Development, Service, emphasis in origi-
nal
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Attention to the investment into and coordination of maintenance-
related resources

The OBA exchange puts also attention to the need to further invest into and
coordinate efficiently maintenance-related resources on the firm level in or-
der to support already sold vehicles. As we noted, customers constantly mon-
itor Heavy Machinery’s maintenance-related support and make their
decisions on future vehicle purchases dependent on the support they receive
on their current vehicle fleets. The OBA data exchange further supports this
focus on the firm level through two specific kinds of analyses. These are
described in general terms in the following before their use is described with
regard to four areas to which they direct Heavy Machinery’s attention in par-
ticular.

The first set of analyses is based on Heavy Machinery’s LCC models, vehicle
status information received from customers and additional vehicle related
data saved in Heavy Machinery’s central database FleetData. By linking this
information together, Heavy Machinery can establish a relatively precise as-
sessment of the current life cycle stage of individual vehicles and their major
components, their income generating potential and their future maintenance-
related resource demands.

“Basically, it is all run on the hour meter of a machine. The hour meter, believe
it or not, that’s the most important thing to a sales company on a machine. (...)
The hour meter on a (vehicle) doesn’t turn off and that’s what generates your
income.” Regional Sales Manager, SalesOrg, Final

Establishing a link between the two sets of data in an analysis is at the
same time not without challenges. As we have noted before (see in particular
Table 7, Chapter 5.2.1, page 107 and Chapter 6.1.1, page 135 ff.), LCCs differ
depending on the design of the vehicle, its use and operating and mainte-
nance requirements. In addition, challenges arise from the need to collect
vehicle status information not only from Contractor, but a larger number of
customers, and to make them available at central locations to support firm
level analyses. Finally, customers might source certain parts not from Heavy
Machinery, but other suppliers, further complicating the interpretation of the
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results of the analysis. These challenges are managed by Heavy Machinery in
different manners.>

First, Heavy Machinery simplifies its firm level analyses by basing them
on standardised, theoretical . CC calculations in contrast to specifically adapted, the-
oretical CC calculations that are used in particular relationships (see Chapter
7.1, page 177 tf.). As noted before (see Chapter 6.1.1, page 135 ff.), stand-
ardised, theoretical LCC calculations account for vehicle adaptations that are
required from a legal perspective in order to be allowed to sell them in
SalesOrg’s region, but not for any customer-specific vehicle design adapta-
tions. In addition, they are adapted to what SalesOrg considers “standard”
operations and maintenance practices in its region. These differ from those
observed in other regions of the world. At the same time, significant cus-
tomer-specific differences naturally occur even within SalesOrg’s region, but
are neglected in this type of LCC calculations. Some customers might for
example use their vehicles “much harder”, employ less well-trained service
technicians or use repaired components or service exchange agreements in-
stead of new components during overhauls.

Second, the analyses are adapted to the current operating hours of indi-
vidual vehicles and their forecasted use, as far as such information is availa-
ble. As noted before, Heavy Machinery saves reported operating hours and
the current vehicle status (e.g. in use/parked up/scrapped) in its central da-
tabase, FleetData, together with some information on the vehicle type, its
commissioning date, its current location and the serial numbers of its major
components. If current as well as prior reported operating hours are availa-
ble, Heavy Machinery can accordingly discern the life cycle stage a particular
machine is in and estimate the average number of hours it might be used

5 Despite these adaptations, some general limitations connected to Heavy Machinery’s business model
nevertheless still remain. One of these limitations is connected to the cyclicality of Heavy Machinery’s busi-
ness. The analyses are accordingly only correct as long as machines are used in practice as forecasted. Actual
machine use can, however, change dramatically, which has been criticised by several interviewees as Heavy
Machinery does not adapt its forecasts and targets during running years. A second limitation is connected
to the need for local market knowledge in making these analyses. Accordingly, Heavy Machinery does make
such calculations mainly on the level of the sales organisation (SalesOrg) and not centrally for the whole of
Heavy Machinery. An exception are analyses on the sales potential of upgrade products for which more
rough estimates are considered sufficient by Service’s and Core’s global product management units. In order
to ensure some accuracy, this more general data is discussed and verified with some of the largest sales
organisations.
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during the following years, given persisting business conditions. In contrast,
if recent and prior operating hours are not available, Heavy Machinery can
estimate the life cycle stage and expected machine hours only based on the
vehicle’s commissioning date and assumptions on the average number of
hours a specific vehicle type might be used during a calendar year.

“If it hasn’t got a current hourage, we have to take it back from when it was
commissioned and say, well, it is commissioned such and such, the dates. So, it
should be at 5,000, 10,000, 15,000, whatever hours. (...) So you look at, in the
lifespan of five years, to get to your 25,000 hours, you work out, “OK, well, year
3, that’s where it should be.” And then you can take a dollar figure based on that,
as to where it should be.” Product manager, SalesOrg, Service

Third, as estimations based on commissioning date naturally introduce
potential errors, Heavy Machinery has invested into several resources that
facilitate and encourage the collection and updating of actual vehicle hours.
It has for example configured its I'T systems so that it can extract information
on machines whose operating hours have not been updated recently. Service
administrators, regional service sales managers and key account managers
can accordingly focus their efforts on contacting customers and updating
hours of machines Heavy Machinery’s staff otherwise might not have
touched otherwise. In addition, Heavy Machinery has introduced new de-
vices to facilitate data gathering and reduce potential mistakes in data entry.
One of these are mobile phone applications that allow service technicians to
directly enter and upload vehicle status information when visiting customers.
Another one is the introduction of remote monitoring devices on its vehicles.
If ordered by Heavy Machinery’s customers, these send continuously vehicle
status information directly to both the customer’s and Heavy Machinery’s
servers. Moreover, the need to regularly update hour meter information is
underlined by its use on the firm level, creating additional pressure on its
service administrators and sales managers.

Finally, customers might source certain parts not from Heavy Machinery,
but other suppliers. These represent an untapped potential, which Heavy
Machinery might be able to recall. At the same time, these might require
some effort as customers might have signed up to long-term supply contracts
or enjoy cheaper conditions that Heavy Machinery might need to match first.
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For attention directing and decision facilitating uses, Heavy Machinery dis-
tinguishes accordingly between four different revenue levels: the total reve-
nue potential, revenues that are achievable without extra efforts, revenues
that are achievable with extra effort from regional service sales managers with
a certain probability of success and revenues that might be achieved, but only
with a lower probability of success and with extensive support from different
local and global units within Heavy Machinery. While the total potential can
be calculated through linking LLCC and vehicle status information, the other
revenue levels require the involvement of regional sales managers knowing
more about their customers. Based on their knowledge, they for example set
the revenue level they perceive as achievable without much extra efforts.

“Well, this year, so 2015, was the first year where the marketing team would send
out a spreadsheet to all the service managers and supervisors. It was pre-popu-
lated with our machine data from (FleetData), serial numbers, customers, and
the last updated hours, and also linked into the LCCs for each machine. (...) The
service managers would go through and indicate how much of that share of wal-
let we believe we would actually get. So from a hundred percent, are we gonna
get 70 % of spare parts because the customer buys these X amount of parts from
our competitors or different peoples than (Heavy Machinery)? So we go based
on history, what we know we get. We might get 70 % and we would populate all
that information and then send that back.” Regional sales manager, SalesOrg,
Final

In addition, sales managers provide Powerpoint presentations and Excel
tiles with additional information on the additional revenue that might be re-
alised with a given probability of success or only with the help of local and
global management. The files list also the actions that service sales managers
consider necessary to this end.

While the first type of analyses accordingly concerns the complete vehi-
cle, including its major components, and is based on linking standardised
LCC calculations to vehicle status information and information saved in the
FleetData database, #he second type of analysis is limited to core component re-
pairs. It builds on internal data on important parts used during component
repairs and sold by Heavy Machinery to CorelASP and systematically col-
lected feedback from customers.
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As noted before, CoreIASP is the only major competitor for core com-
ponent repairs in SalesOrg’s region. At the same time, it is also a customer
to Heavy Machinery, buying particular parts it can neither imitate itself nor
get hold of from other sources. By comparing the number of particular spare
parts sold to Corel ASP with the number of its own executed core compo-
nent repairs, SalesOrg can accordingly estimate relatively precisely its own
market share of core component repairs.

“So, since 2010, on a yearly basis pretty much, I have gone into (the I'T system)
and I can tell every spare part that (CoreIASP) buys, every nut, bolt, everything.
So what I do, I take a specific set of seals that they buy from us, that they can’t
buy anywhere else. There’s nothing better than these two specific seals, but they
are deep inside the (core component). The only reason to buy that seal is to
repair a (core component). (...) So I look at the two main (core component
designs) we have in (our region) and two sets of internal seals. (...) If they buy
300 of those seal sets, they are repairing 300 (core components) of that type.
That’s it. That’s very simple. If they buy 200 of that other seal set, they are re-
pairing 200 (core components) of that type. And they (Service’s global product
managers) say, “How can you prove that?” I say, “Well, there is no reason to
buy that part of the (core component) unless you have it completely open and
stripped. There is no other reason to go there except you are gonna rebuilt
them.” To me, it makes sense.” Product manager, SalesOrg, Service

In addition to analysing sales data to CorelASP, Heavy Machinery col-
lects and analyses the customer feedback its local maintenance workshops
and component repair centres receive in order to locate the customers that
send their core components to CorelASP.

“So I'll talk to a branch and I say “Well, do we fix (Customer A’s) (core compo-
nents)?” “No, we don’t repair (Customer A’s) (core components), they go to
(CoreIASP).” Or like with (Customer B), where we know they have these many
(core components) and we know that they were sending 12 of their 28 (core
components) to (CoreIASP).” Product manager, SalesOrg, Service

In contrast to the first type of analysis, the second type of analysis pro-
vides accordingly the advantage that it does not require any assumptions on
the core components’ actually experienced service interval lengths, use and



200  OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

operating and maintenance practices. In addition, subcomponent level sales
cannot be interpreted incorrectly.

“I mean when they (Service’s global product managers) did a market analysis on
components, they used a part number that (CoreIASP) buys and said (Heavy
Machinery) has got, you know 95 %, of the market. We do! Bu# we sell 50 % of
it to (CorelASP). Haha! So does that really mean anything? It doesn’t, because
they can't get a better product than if they buy it from ourselves.” Product man-
ager, SalesOrg, Service

As these two sets of analyses are regularly conducted, they direct the at-
tention to at least four major areas that could be identified as part of the
study.”* Firstly, as the two sets of analyses have allowed the identification of
maintenance-related sales opportunities and large gaps between current and
potential revenues in particular, more attention has been placed on proac-
tively identifying maintenance-related sales opportunities with regard to par-
ticular vehicles, customers and vehicle types and on proactively “hunting”>>
these. In particular, more focus has been placed on the need to invest into
and coordinate efficiently speczalised maintenance-related product sales and marketing
resourees to support such work.

This new attention on maintenance-related sales contrasts with the prior
focus on selling vehicles and satisfying maintenance-related demands primar-
ily reactively, based on communicated demands by a few, relatively loyal and
large customers.

“The sales organisations were not particular professional in their business. The
business was based on the customers’ demands. One knew which customers one
had and then one did business with the customers. What we want to do is to see
which machines are in operation and that’s our customer base. We don’t care
whether they are called (Customer A), (Customer B) or Joe’s Garage, if he owns
a machine. It’s the machine that drives our revenue. Can we increase and say

5% As part of the study, no explicit use of OBA information with regard to investments into and improved
coordination of maintenance workshops could be observed. An explanation might be that customers’ use
of these workshops differs largely, depending on their own workshop resources, making any use of the two
analyses with regard to maintenance workshops less useful. Instead, Heavy Machinery tracks closely mainte-
nance workshop cost and service variance, a measute of capacity utilisation.

55 Word used by Business Line Manager, SaleOrg, Service
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“OK, these large (site owners) you work with very well, they buy from us, but
what about the others?” 30, 40 percent of our fleet hasn’t been touched before.
Why? If they can just buy two, three, four, five things each year from us, that’s
already high revenues! And, that’s what one has not been doing. Instead, one has
been quite comfortable and worked with the large customers.” Global Fleet
Manager, Service

More focus has accordingly been put on identifying the earning potential
of individual machines and customers in order to direct sales and product
managers in their work.

“There is now a bigger machine database in (the region), (FleetData), and it has
a national working team supporting the (branches) to ensure that they are getting
every cent they can get out of their clients. They are running that side of the business
like an acconntaney. Each machine should have the earning potential of X. Why we
are getting return Y? And that’s the question that service teams and regional

teams are now responding to.” Regional sales manager, SalesOrg, Final, empha-
sis added

Secondly, the analyses have also directed more attention to the possibility
to develop and sell mazntenance-related products tor already sold vehicles, such
as upgrade kits for core components and plug and play modules for larger
vehicle overhauls. Upgrade kits allow customers to convert their existing core
components to newer generations. They can thereby benefit from increased
service interval lengths and lower LCCs of newer versions and less complex-
ity in their own operations, as all their core components are of the same de-
sign. Plug and play modules are complete assemblies made up of several
spare parts. As the module is exchanged as a complete, maintenance-related
downtime and, thus, opportunity cost is reduced. Heavy Machinery has al-
ways reactively offered such products when demanded by particular customers.
Based on the analyses, a general urgency has however been created to offer
such update products more proactively and to all customers, also to avoid further

sales losses to IASPs, such as Corel ASP and Finall ASP.

“Customers expect us to be proactive in terms of the design. So there is no good
buying something from (Heavy Machinery) if we don’t come up with a modifi-
cation or improvement, but someone else. (CoreIASP) has been a good thing in
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a way to us, in that they have taken us out of a sense of comfort, thinking that
we release a product now and then in six years’ time we release another one. And
everybody is gonna be happy, because there is no alternative. But now, there is
more alternatives in the market than just us and (Vehicle Manufacturing Com-
petitor A). So that has kept us very honest in terms of how we see the product,
the (core component) product. So they have been good to us, #of good # us, but
good for us.” Product manager, SalesOrg, Service, emphasis in original

Apart from creating a general urgency for providing maintenance-related
products, the analyses help also to direct attention to particular vehicles and
core components for which the development of such upgrades is particularly
useful. Not only can the total number of vehicles with particular major com-
ponents be identified with help of the analyses, but also their life cycle stage.
As upgrade products are only economically advantageous for vehicles and
major components at a certain life cycle stage, this latter information is of
particularly high importance.

“I do not say that all customers should do this (upgrade). If you have an old
(core component), which maybe has a remaining life length of around thousand
hours left and then you mount such an (upgrade) kit on it, you do not get a new
(core component), but an old, worn out (core component) with some new parts.
So then you maybe will not benefit from this cost as you need to change the rest
of the component before as well.” Product portfolio manager, Core

Furthermore, the analyses help also in directing the sale of such mainte-
nance-related products as customers with suitable vehicles and components
can be identified. Upgrade kits and plug and play modules can accordingly
also be used as a reason to contact specific customers and offer further
maintenance-related services.

Thirdly, the analyses help Heavy Machinery to direct its attention to the
need to adapt its offering of component repairs, conduct the associated in-
vestments into component repair centres and to monitor and improve its repair
efficiency. In their quest to reduce the LCCs of their vehicles, customers have
become increasingly interested in reducing the use of new components dur-
ing overhauls. Instead, they have become interested in drawing on repaired
components and service exchange agreements. While SalesOrg has con-
ducted some component repairs and service exchange agreements before,
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the market for repairs and service exchange agreements was accordingly as-
sumed to increase dramatically, also as a large number of machines that had
been sold some years ago were about to reach their first major service inter-
vals.

The first set of analyses directed accordingly attention to the questions
of which component repairs and service exchange agreements Heavy Ma-
chinery should offer in the future and whether the volumes for specific com-
ponents might warrant the investment into own repair centres or whether
repairs should be channelled through to external business partners.

“We need to make sure that we are ready to be able to 1) support our product
and 2) grow our revenue and our market share. So, through the data coming out
of (FleetData), it is very clear: We know exactly when pretty much every single
machine in the pool is going to be due for ex-components or major rebuild. So
now we are pulling all that data together so that we can then go to the customers
and say “We can support. We can do this. We can do that.” to grow our reve-
nue.” National Service Manager, SalesOrg, Service

In addition, the analyses outline also the number and geographic location
of upcoming repairs, directing attention to the need to plan the future loca-
tion of component repair centres.

“(The component repair centre in City A) does certain (component repairs). Is
that the best locations currently for the potential growth in the (component re-
pair) area? Yes, it is at the moment. In twelve months’ time, it won't be. So that’s
why we are going out to see: “Do we have one centre of excellence where we do
all of our (repairs) and then just supply the key branches or the key areas to
support our customers?” So that’s the second part of the work we are doing.”
National Service Manager, SalesOrg, Service

Moreover, as part of the two analyses, major competition from Compo-
nentRepairer, CoreIASP and FinallASP could also be perceived for the com-
ponent repairs Heavy Machinery already offered. Attention has accordingly
been directed to how the efficiency of currently and newly offered compo-
nent repairs might be increased to match those competitors. Particular atten-
tion has accordingly been directed to the pricing of spare parts used in
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component repairs, labour cost and means to increase workshop efficiency
and turnover speed.

“I mean the other thing that we do not do very well is that a customer that brings
a (core component) in, doesn’t care whether there is another ten (core compo-
nents) out there and he is the eleventh and it’s gonna take us three weeks to get
to it. That’s not his problem. That’s our problem, but we have made it his prob-
lem. (...) So that’s the issue that we have got internally, that we need a quicker
guaranteed turnaround time.” Product manager, SalesOrg, Service

Fourthly and finally, the OBA exchange and accompanying analyses have
also directed more attention to spare parts stocking and logistics. As observed in
Chapter 6 on the design of OBA, customers regularly review Heavy Machin-
ery’s logistics performance and provide information on the status and loca-
tion of their vehicles. In addition, Heavy Machinery has put much emphasis
on establishing a One Stop Shop that allows it to deliver spare parts on short
notice and reduces the urge of customers to investigate other possible
sources. Information gained from the OBA exchange and connected anal-
yses directs attention to two aspects with regard to logistics in particular. One
of these is the need to ensure the adequate initial stocking of spare parts for
new vehicle and core component models.

“If you are (the national sales manager) and you have got a brand new machine
that you are putting into a market, which is a new opportunity, but we have no
market history or intelligence on the performance or the reliability, you have got
to make sure that you protect your interest in sales, to ensure that you have
material to support the machine in the event you have any downtime. And that’s
where it gets tricky on determining who deems what is critical. Really, anything
that’s gonna shut a machine down is considered critical.” National Logistics
Manager, SalesOrg, Service

A second aspect with regards to logistics is the need to constantly (re-)
balance the amount of stock kept at distribution centres and local warehouses
with machine fleets. Based on the OBA information and accompanying anal-
yses, Heavy Machinery can identify when customers move their machines to



CHAPTER 7 205

different locations, when a larger number of repairs with a connected in-
crease in spare part demand can be expected and when the use of certain
machines is discontinued.

7.2.2 Decision facilitating use

The OBA information and connected analyses do not only direct attention
into these areas on Heavy Machinery’s firm level, they do also facilitate deci-
sion making within them (Table 15, page 2006).

Decisions in product development to foster long-term cost focus:
service interval lengths, Life Cycle Cost and ease of serviceability

The increased attention to service interval lengths, LCC and the ease of ser-
viceability has been followed by the decision to introduce specific targets
with regard to these three areas and to follow up those consciously during
product development.

Heavy Machinery has for example decided to introduce specific targets
tor both service interval lengths and LLCC for new development projects con-
cerning core components. These targets are derived from information gained
through the aforementioned structured customer interviews (Chapter 6.1.1,
page 144). The commercial value attached by customers to increasing service
interval lengths and lowering spare part related LCC is also formally assessed
and included in the commercial business plans of new product development
projects.

“Okay, the customer wants to have this star (drawing on white board). But what
can the star give him at the end? What is the money back for this star? How
much can we invest to have the star and after that, what price can we set on the
star? It is depending on the money value for the customer, because if we make
a star that is more expensive for the customer than he actually can pay for it,
then there is no product. (...) So from the interviews with the customers, one
question I sort of ask is, if the customers say, “Abh, it is very costly for us if the
machine breaks down, if the machine breaks down in between overhauls, then I

have an unplanned stop and the whole (operation) stands still.” - “Aha, how
long does it stand still?” I might ask and he says “Ah, it can take a day or two.”
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“Okay, a day or two, it must be very expensive for you to stop the whole (oper-
ation) for a day or two.” — “Yeah, it costs like (writing a financial number on
white board)”. Then I have something, then I know, (tapping on board), how to
build a money bag, because I know if we can decrease this one to, let’s say zero
ot a lower number, then I can sort of translate it to what he believes what the
cost is to have a standstill. So then I know vaguely, how much it is worth for the
customer.” Product portfolio manager, Core

Table 15 Decisions made on Heavy Machinery’s firm level that are facilitated
by the OBA information exchange

1 Long-term cost consequences of vehicle and core component designs
e Service interval lengths and LCCs:

o Specific targets for new core component development projects, con-
nected to commercial business plans

e Ease of Serviceability

o Proactive specification of maintenance-related criteria in the concept
stage of new product development projects

o Formal service audits before release to serial production

2 Investment and coordination needs of maintenance-related resources

¢ Maintenance-related sales and marketing resources to identify and hunt mainte-
nance-related sales opportunities

o Division into *hunting” and “farming” units, employment of regional ser-
vice sales managers and product managers with knowledge in marketing,
infroduction of supporting IT tools

o Operational sales plans to coordinate sales and marketing resources

o (Revenue) targets and incentives

o Focus and timing of monthly maintenance-related sales campaigns
e Maintenance-related products

o Upgrade kits

o Plug & play modules
e Component repair facilities:

o Product portfolio, investment and location decisions

o Inifiatives to increase repair efficiency, reduce pricing of spare parts used
in repairs and improve planning

e Logistics facilities:
o Initial stocking
o Redistributions between logistics facilities

o Prolongation, fire sales and scrapping of excess stock
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The decided service interval length and LCC targets (based on produc-
tion or external purchasing cost) serve as guidelines for the responsible prod-
uct development units. As product development involves creativity and
multiple changes, detailed estimations with regard to these targets can, how-
ever, usually only be made towards the end of product development projects,
when the general technical design has been finalised and individual subcom-
ponents, their service interval lengths and production or external purchasing
costs can be broken down in Excel sheets. The relatively late estimations
limit the ability to make further larger design changes. The main contribution
of these targets is accordingly seen in guiding engineers during the project as
such.

“I mean, it is difficult and takes its time to follow it up, so that becomes (a chal-
lenge). Sometimes you need to wait five years before you have the answer and
can terminate the project. So, it is also a bit dangerous with these targets. But it
1s still an important way to express it. Customers express low running cost. Yeah,
but if it concerns this product, what is cheap? Sometimes (X Euros) are cheap,
sometimes (X Euros) are expensive, it depends on which product it is. It gets a
little bit soft, but we still have some figures to measure us against.” Project Man-
ager, Core

In order to further the ease of serviceability of vehicles and their major com-
ponents, it has been decided to introduce mandatory maintenance-related
requirement analyses and service audits in Heavy Machinery’s product devel-
opment processes. The concept stage at the beginning of new product de-
velopment projects at the Final division can for example no longer be passed
without having specified maintenance-related requirements. These mainte-
nance-related design requirements can take many different forms. They can
for example concern the physical placement of components on the machine,
the necessity to reach certain subcomponents or screws, the need to mark
certain parts in a specific manner or to alter their shape to avoid confusion
and incorrect repairs by service technicians. They can also concern limita-
tions on the need for special equipment and training when repairing vehicles
and components. In the establishment of these criteria, the Service division
acts as a spokesperson for customers based on feedback received through
OBA on eatlier generations. In addition, it invites sales organisations with a
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particular interest in the product to submit their views and interacts in sys-
tematic interviews with potentially important customers to inquire about
their views on the ease of serviceability of current and future vehicle genera-
tions.

Furthermore, formal service audits have been implemented as a require-
ment before serial production can start. These serve as a check to see whether
the initial maintenance-related design criteria have been fulfilled by product
development units in practice or not. Representatives from the Service divi-
sion visit accordingly Final’s premises to learn about and check the design of
different vehicle parts during prototype assembly and complete a final service
audit to see whether the respective service intervals can be completed easily.
While the design of the prototype itself might not be changed directly fol-
lowing the audits, due to time pressure, the observations are logged and
changes are implemented before the final vehicle design is released for serial
production. In addition, requirements and audits have led to the establish-
ment of checklists, serving as a memory of earlier discussions and improving
the ease of serviceability over time.

Decisions regarding investments into and the coordination of
maintenance-related resources

As observed, the OBA information and connected analyses have also di-
rected Heavy Machinery’s attention towards four further maintenance-re-
lated matters: maintenance-related sales and marketing resources,
maintenance-related products, component repair facilities and logistics facil-
ities. Within these areas, the information and accompanying analyses are also
regularly drawn upon by Heavy Machinery to facilitate different kinds of de-
cisions (Table 15, page 2006).

Based on the awareness of its sales potential and existing gaps, Heavy
Machinery has for example worked on improving its maintenance-related sales
and marfketing resonrces.

”The company had put people who were good technicians in roles, but whether
they were good salesmen (was unclear). There was no training, no qualification,
so what we have done is we have put that team under (the product marketing
manager), we put into place an integrated sales and marketing programme and
we have identified how we farm the business, so the day-to-day selling and how
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we look at what we are not selling and what we are, where the gaps are in our
business, compared to the potential to what we should be achieving.” Business
line manager, SalesOrg, Service

Specific decisions in this area include the introduction of a structural split
at SalesOrg into units being charged with “hunting” available maintenance-
related sales potentials and those responding to customers’ daily support re-
quirements. As part of this split, the new role of regional service sales man-
agers was introduced. Being trained in selling maintenance-related products,
their role focuses on regularly visiting customers in their territory and dealing
with the commercial aspects within the relationships, including the identifi-
cation and recalling of maintenance-related sales. In addition, a number of
product managers was employed at SalesOrg’s regional headquarters, focus-
ing on the coordination and support of regional service sales managers. They
prepare accordingly also particular discounted offers, if required. In contrast,
maintenance workshop supervisors, maintenance technicians and warehouse
staff became responsible for “farming” the business and thus supporting cus-
tomers in their day-to-day business. In addition, several IT tools were
adapted to improve the identification, tracking and conversion of mainte-
nance-related sales opportunities.

Moreover, several recurring sales and marketing related decisions are reg-
ularly supported by the two sets of analyses, including operational sales plan-
ning, target setting and the launch of maintenance-related sales campaigns.
Operational sales plans are for example established in the form of customer
specific “Heat Maps”. Heat Maps state the specific opportunities regional
service sales managers might achieve on their own and with the help of local
product management and global marketing units, their commercial value to
Heavy Machinery, their probability of success and actions that might be re-
quired.

“And then those are allocated to a (regional service sales manager) and I take
some myself and then we go out and we get the traction. If at any point in time
that we are not getting the traction, we will revisit it, and then we will talk to the
marketing team and say “Well, you know we are not really getting the traction
with our clients on this item, and we know that the potential is there. We need
to market it a little bit more.” So we will have a brainstorming session, we will
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have a look at our company already endorsed products as in such, and we might
come up with something like a (plug and play) module or something where the
client is giving us feedback “You are here and you need to be here.” So, we will
work out how we can get there, obviously increasing revenue on the way.”
National business development manager, SalesOrg, Service

Heat Maps accordingly enable joint decision making between SalesOrg’s
regional service sales managers and central product management units and
provide guidance for their further work. Heat Maps are also shared with staff
“farming the business” in order to solicit feedback and align their attention
to the overall goals. When actions on the local level do not lead to the desired
results, Service’s global product management and pricing units are involved.
The analyses and accompanying sales plans facilitate accordingly decision
making between otherwise distant local and global units involved in the
“hunting” of sales potentials and supported their joint decision-making.

“I guess it’s a way of putting it on paper. Previously you would be relying on
trying to get what’s in my head into management’s head. If you can put it on
paper in a format that everybody understands, you can provide the clarity. (...)
Now we have got an analysis by part numbers. It is all that local intel and under-
standing your position in the market that you are in.”” Regional Service Manager,
SalesOrg, Service

In addition, based on the detailed information, formal revenue targets
and incentives are set for different internal units. Potential revenues seen as
achievable with extra effort of regional service managers become the stretch
target for these managers and are reflected in their individual compensation
plans. In addition, at different levels of aggregation, these become also the
spare parts related revenue target for SalesOrg’s different local warehouses,
SalesOrg’s central product management units and SalesOrg’s maintenance-
related revenue target within the Service division. The achievement of these
targets is monitored closely by SalesOrg’s top management and further deci-
sions are taken whenever deviations become visible.

National business development manager, SalesOrg, Service: “So then, we
do a quarterly review versus the plan, which gives us an indication of what hap-
pens, which then breaks down into the branches.*
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Interviewer: “And what is that for kind of data that you are looking at here?”
National business development manager: “This is an extract from the first
quarter sales. Ok? So basically it tells me the percentage. Green is on target, like
traffic lights. Amber is “we are sort of not quite there, but you know we are not
in trouble sort of thing” and then red is “the area is not doing as well as ex-
pected” and this is where I need to pull the (regional service sales managers)
together and then target to pick up the revenue in these branches.”

In order to support regional service sales managers in their effort to close
potential sales gaps, SalesOrg’s product management has also decided to in-
troduce monthly sales campaigns. Based on the now centrally available in-
formation on the life cycle stages of vehicles and major components and
teedback from regional service managers, SalesOrg’s product managers form
decisions on the maintenance-related products that shall be offered as part
of monthly sales campaigns and the timing of specific campaigns. In addi-
tion, it contacts global product management units to negotiate special prices
for the included spare parts and global engineering units to initiate the spec-
ification of plug and play modules for specific campaigns. With the help of
campaigns, regional service sales managers are provided with reasons to pro-
actively contact customers with suitable vehicles and sign up them ahead of
time, thereby reducing the window of opportunity for IASPs to offer com-
peting products.

The OBA information and analyses are also used to support several de-
cisions with regard to maintenance-related products, such as upgrade kits and plug
and play modules. When Core develops a new core component generation,
it for example decides together with Service’s global product management
unit whether it should subsequently design and produce upgrade kits for
older product generations. The decision is mainly based on information
noted in the FleetData database, in particular the number and life cycle stage
of core components of the earlier generation. Based on this information, the
potential profitability of providing such upgrade kits can be assessed. In ad-
dition, based on the information, the Service division might launch global
campaigns subsequent to the launch of upgrade kits and SalesOrg might
identify and contact potential customers in its region. Decisions with regard
to plug and play modules are supported in a similar manner.
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Several decisions have also been supported by the OBA information and
accompanying analyses with regards to component repair centres. As SalesOrg
forecasted an increased customer demand for repaired as opposed to new
components, it conducted detailed business plans outlining the necessary in-
vestments. These concerned decisions as to which major component repairs
should be conducted at internal repair centres or channelled to external busi-
ness partners, where those component repair centres should be located, how
repair processes should look like and which investments into spare parts and
complete components this might require. The plans were in particular in-
formed by an extrapolation of the life cycle stages of already sold vehicles
and their major components over the next few years and the vehicle’s current
geographical locations.

In addition, with regard to already offered component repairs, the OBA
information has facilitated decisions with the aim to recall lost component
repairs from Corel ASP and ComponentRepairer. These include in particular
decisions with the aim to increase internal repair efficiency, lower the cost of
consumed spare parts and coordinate repairs more efficiently. In order to
increase repair efficiency, SalesOrg conducted for example benchmarking
studies across its own component repair centres and those of other sales or-
ganisations in order to identify the number of hours certain repairs should
take and identified component repair centres that required further support
to increase their efficiency. In addition, SalesOrg invested into specialised
workshop containers including all the necessary tooling and instructions to
facilitate the efficient repair of core components. Furthermore, SalesOrg
reengineered what spare parts used in internal repairs might need to cost,
based on market prices and existing local labour cost, and negotiated special
transfer and sales prices with Service’s global marketing unit.

Finally, several decisions with regard to the initial stocking and re-balanc-
ing of stock among global and regional distribution centres and local warehouses are
facilitated by the OBA information and accompanying analyses. Initial stock-
ing becomes necessary when a new machine model is launched or is sold for
the first time within a certain geographical region. It is particularly challenged
by that new machines have no history. Spare part demands can accordingly
not be based on prior demands. In addition, any failure to deliver spare parts
to early adopters of a particular machine model might severely harm both
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tuture sales of the specific machine and Heavy Machinery’s reputation in
general.

In this context, standardised LCC calculations provide product managers
with a first indication of the spare parts that might be required for preventive
and corrective maintenance during the first year of machine use. In addition,
the software used to calculate LCCs indicates some parts that might not be
required from a maintenance perspective over the life cycle of the machine,
but, when failing, might lead to immediate machine breakdowns. Product
and supply chain managers can accordingly use standardised LCC models as
a basis for their initial stocking decision.

At the same time, the initial suggestion requires manual adaptation to
cope for limitations of the standardised LCC calculations, potential perfor-
mance guarantees extended to customers, logistics requirements and cut-
rently stocked parts. Standardised LCC calculations assume for example that
components are exchanged with new ones rather than repaired ones. In order
to match its general offering of repaired components and service exchange
agreements, SalesOrg might accordingly add additional repair kits, compo-
nents and subcomponents to its stocking list. In addition, the timing of cor-
rective maintenance activities based on standardised LCCs might not
necessatily be correct.”® The respective parts might accordingly be stocked
much earlier. Some major components that usually should not be required
before major overhauls might also be added manually due to performance
guarantees extended to eatly adopters and the geographical location of
SalesOrg, prohibiting quick deliveries from global distribution centres. The
selection of additional stock on top of that suggested by standardised LCC
models is facilitated by spare part books, which product managers carefully
analyse. Moreover, the final total list is checked against spare parts stocks to
identify already stocked parts that are compatible to the new vehicles and
similar parts that have not been sold before. The respective parts are elimi-
nated from the list, which, in turn, is subsequently implemented.

Following initial stocking, continuous follow-ups are also supported by
the OBA information. Based on forecasted component repairs, SalesOrg

5 See also footnote 38, page 139.
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adapts for example its stock of repair kits over time. In addition, OBA infor-
mation is used to make decisions about stock redistributions. Redistributions
might in particular become necessary when contractors move their machines
to new sites.

“So (site owners) don’t tend to move vehicles around sites very much. But con-
tractors’, and we are pretty contractor heavy in (the region), contractors’ ma-
chines will move. So the ability for us to know our customers and know where
they are moving to and when they are moving there (is important). So if a cus-
tomer is now moving to (Region A), I'll be in touch with the (Region A) side of
(Heavy Machinery), the branch down there, and say “We have got four (vehicles)
coming your way in September of this year. You might wanna have a look at
what we need to do to support those four (vehicles).” We probably already have
(vehicles) in the areas, but is the numbers right now? And that’s where (Peter)
from the planning side of things would really have a look at it and maybe make
some recommendations to us.” Key account manager, SalesOrg, Final

In addition, stock might also be redistributed when a new machine model
begins to be used at multiple locations. Major components might then for
example be moved from local warehouses close to a specific early adopter to
more centrally located, regional distribution centres. The stock can then ac-
cordingly be used across a larger number of customers.

In addition, stock that has not been sold to customers within a certain
time period is identified by SalesOrg’s logistics unit. Based on current ma-
chine fleets and their suggested spare part needs, the stocking of non-moving
parts might either be prolonged, stock returns to global distribution centres
conducted or fire sales initiated.

Logistics Manager, SalesOrg, Service: “So maybe this material is three years
old and the DC (distribution centre) won't take it back, they don’t need it. (...)
They have certain inventory targets as well, and they may already have a number
of that product. So, we work closely with our (product management unit) here
to do fire sales campaigns. (...) So what we do is, we look at what the cost is of
the material, which customers have those machines that this material is likely to
suit and make them an attractive offer to purchase it at a substantial discount.”
Interviewer: “So here you would have then someone in (the product marketing)
team going to the (FleetData) database, looking “Ok, where do we have these
(machines)?”
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Logistics Manager, SalesOrg, Service: “Yes, and there is a “where used”
function in it that can tell us exactly which machines that product fits to and
who those customers are that purchase it globally. So not only can they target
(machines in our region). They can go “Ah, there’s a machine in Indonesia. Let’s
get onto the marketing manager or the regional manager in Indonesia and let’s

233>

let them know what we have got.

If stock redistributions and fire sales are not successful, parts might be
scrapped as a last resort. In order to avoid the revival of scrapped parts by
recycling firms and IASPs, Heavy Machinery requires recycling companies to
issue certificates of destruction.

/.3 Use of Open Book Accounting in indirectly
connected component supplier relationships

The focus of this subchapter lies on the use of OBA information gained from
Contractor and other customers in Heavy Machinery’s indirectly connected
supplier relationships. As observed before, the interface affects and is af-
fected in particular by the indirectly connected relationships with major com-
ponent suppliers interacting through modified translation interfaces (see
Chapter 5.3.1, page 122 ff. and Chapter 6.3.1, page 160 ff.). Three different
kinds of modified translation interfaces have been observed in particular, de-
pending on whether Heavy Machinery conducts component repairs in-
house, channels these to external component repair centres or asks its cus-
tomers and suppliers to directly coordinate maintenance-related matters with
each other. In line with these prior observations, the OBA exchange between
Heavy Machinery and Contractor directs particular attention to these three
kinds of modified translation interfaces and particular aspects within those

(Table 16, page 216).
7.3.1 Modified translation interface 1: Internal component repairs
Heavy Machinery interacts with most of its major component suppliers

through the first kind of modified translation interfaces. As part of the inter-
face, two kinds of products are exchanged: components that Heavy
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Table 16 Areas to which the Open Book Accounting exchange between
Heavy Machinery and Contractor directs attention in indirectly connected
supplier relationships

1 | Modified translation inferface 1: Internal component repairs
e Purchase cost of frequently exchanged subcomponents

2 | Modified translation interface 2: Channelled component repairs
e Efficient coordination of component repairs

3 | Modified translation interface 3: Component X
e Local pricing of replacement components

e Relative opportunity cost advantages of “replace with new component” strate-
gies compared to “replace with repaired component”

e Efficient coordination of repairs and replacements

Machinery technically integrates into its vehicles and offers to its custom-
ers as complete replacements parts and subcomponents which Heavy Ma-
chinery and its customers use during minor and larger component repairs.

Background: Open Book Accounting designs with regard to
modified translation interfaces (Type 1)

In order to understand the use of OBA information gained from Contractor
in this interface, it is useful to revisit the OBA design between Heavy Ma-
chinery and Contractor with regard to these major components. In addition,
we need to understand the OBA design implemented in these indirectly con-
nected relationships between Heavy Machinery and its major component
suppliers.

As part of its OBA design with Contractor, Heavy Machinery locks the article
numbers of most major components at suppliers (see Chapter 6.3.1, page
161 ft.). Accordingly, customers, such as Contractor, can only buy genuine
components fitting the technical interface and functional specification of their
vehicles from Heavy Machinery. In contrast, subcomponents included in these
components are usually not locked, but clearly marked with the original com-
ponent supplier’s brand and article numbers and sold by those directly or via
Independent Aftermarket Service Providers (IASPs) to Heavy Machinery’s
customers. ComponentRepairer for example buys subcomponents directly
from Heavy Machinery’s axel supplier and uses these in its competitively
priced axel repairs. In addition, as the market for those subcomponents can



CHAPTER 7 217

be large due to their spread across many components with slightly differing
configurations, non-genuine copies do often exist at even lower prices. An
example are filters, for which non-genuine copies are available from a large
number of sources. While Heavy Machinery aims to reduce competitive pres-
sures in its OBA design with internal adaptations (Chapter 6.3.3), it cannot
eliminate these pressures completely for all subcomponents.

“There are some really commercial products where you can’t tie them with such
(exclusivity) agreements, because those are not only used at (Heavy Machinery),
which means they are used everywhere. (...) Thus, you need to be prepared to
take the market openly in the field, because nobody is going to give you that
advantage, stops selling directly and all that. You will fight the market directly.”
Vice President Marketing, Service

The OBA design applied between Heavy Machinery and its major component sup-
pliers is in this context also important to understand. It differs largely from
the design reported by prior scholars for (traditional) translation interfaces
(see Chapter 3.3). At the same time, it shares striking similarities with the
OBA design implemented between Heavy Machinery and its own customers
(see Chapter 6). According to the OBA design, Heavy Machinery receives a
good understanding of the competitive pricing of components, but not of the
technical design and costs of their subcomponents.

”With regards to components, it is exactly as we say, it is market values that rule.
And what competitors charge. We have thus no open books on their compo-
nents so to say. But we expose them to competition all the time, more or less.”
Purchasing Manager, Final

Heavy Machinery gains insights into component level pricing through its
purchasing strategy built on multiple sourcing with single sourcing of major
components for a specific vehicle type. Heavy Machinery can hence con-
stantly check the component pricing and technical solutions of existing sup-
pliers against each other. In addition, at larger time intervals, alternative
suppliers are invited to larger tenders. Its current suppliers of hydraulic cyl-
inders have for example been selected based on a large tendering process as
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part of which Heavy Machinery mapped all major European cylinder manu-
facturers, visited a number of them and tested the durability of product sam-
ples. The same component price applies irrespective of whether Heavy
Machinery buys components for its production or in order to sell them to
customers as replacement parts.

In contrast, Heavy Machinery’s major component suppliers do not pro-
vide any information on the exact technical specification of their compo-
nents’ subcomponents and related product cost in order to protect their own
maintenance-related sales.

’I mean they are not stupid. They wanna make money. One of our biggest sup-
pliers is (Supplier D). (...) Most of the spare parts we are buying from them is
from a central warehouse in the US, like our distribution centre. So you know
how they mark up the prices on those parts.” Purchasing Manager, Final

The only financial information provided for subcomponents are accord-
ingly their list prices. Moreover, discussions during product development are
mostly facilitated by Heavy Machinery’s functional and interface require-
ments and exploded views provided by the suppliers. Exploded views, in
turn, share similarities with Heavy Machinery’s spare part books. They pro-
vide an overview of the outer measures of the components and some of their
subcomponents. Subcomponents that can be purchased as spare parts are
also marked in these. In addition, exploded views provide some general tech-
nical data. However, no information on the exact specification of integrated
subcomponents is provided, which would be necessary to understand the
design of subcomponents and to reengineer their cost.

“(Supplier A) owns the construction. We don’t own the construction of the cyl-
inder. If we want to take apart a cylinder and try to see if it says something on
the seals, but there is nothing mentioned, one can’t know what material it is. One
can only measure its dimensions, but one can’t know if it is a special material for
low friction or high pressure or high temperatures for example. We don’t know
that. That’s why I want that we use the same seals as (Supplier A) has used be-
cause there is a thought behind their construction, based on the requirements
we have had. Because we have demands on the work cycles, pressure, tempera-
ture, which oils it should work with. And then (Supplier A) weights all these
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demands together and sees to that the seals meet our demands. But I still don’t
know what kind of seal it is.” R&D Manager, Final

As part of the OBA design between Heavy Machinery and major com-
ponent suppliers, suppliers also mark spare parts clearly with their brands,
sell these primarily in the form of kits and distribute them via global distri-
bution centres. The information shared by Heavy Machinery’s suppliers re-
minds accordingly much of the one Heavy Machinery shares with Contractor
(see Chapter 6). Heavy Machinery has accordingly a good insight into the
competitive pricing of major components. At the same time, it has no visi-
bility with regard to the product cost of major components and their sub-
components.

This becomes even clearer if one regards Heavy Machinery’s general
challenges connected to checking the pricing of subcomponents in its wider
network. As all of its major component suppliers apply similar OBA designs
and mark up their subcomponents, comparing the subcomponent level pric-
ing of competing suppliers with each other is relatively fruitless. Another
possibility would be to compare the costs with similar parts Heavy Machinery
buys directly from subcomponent manufacturers for other purposes or to
ask suppliers of such components for competitive price quotes. This is, how-
ever, also challenged by the large amount of subcomponents, their varying
technical complexity and Heavy Machinery’s partially quite low demands for
those. In addition, it would require extensive internal coordination as prod-
uct engineers and strategic purchasers working with hydraulic cylinders are
for example not knowledgeable about seals that are most frequently ex-
changed in cylinder repairs and that are managed by a separate “standard
parts” commodity team.

Attention directing use

In this context, the OBA exchange between Heavy Machinery and Contrac-
tor helps to direct attention to specific subcomponents and their cost. This focus
is to be understood as a joint consequence of the OBA exchange between
Heavy Machinery and Contractor and the OBA design between Heavy Ma-
chinery and its major component suppliers falling under the interface.
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As we have learned before, Contractor provides Heavy Machinery regu-
larly with feedback on the pricing of specific spare parts (see Chapter 6.1.2,
page 147 tf.)), which Contractor can identify and source apart from Heavy
Machinery from other sources. Credible feedback includes the competitive
price of the part and its source. Based on the information, Heavy Machinery
and Contractor form decisions, of which further investigations of the price
and concessions on the side of Heavy Machinery are some of the possible
actions (see Chapter 7.1.2). In addition, Contractor along other customers
provides Heavy Machinery with information on the status of its vehicles.
This information is analysed on Heavy Machinery’s firm level in order to
identify current sales gaps and make decisions on the offering of component
repairs (Chapter 7.2.2). The pricing of spare parts plays therein a major role,
as it is the most common motivator for customers to engage directly with
component suppliers and IASPs.

The importance of Heavy Machinery reacting to these challenges is fur-
ther underlined by prior observations on the design of OBA (see Chapter
6.3.1). If Heavy Machinery does not react to the connected challenges, cus-
tomers might identify and purchase additional spare parts from other
sources. In addition, sales organisations might try to react to the challenges
by buying certain spare parts locally from other sources and thereby convey
precious information to suppliers, thereby further intensifying competition
(see Chapter 6.3.3).

Service’s global pricing unit is primarily responsible for the pricing of
maintenance-related products and accordingly also for acting upon such in-
formation. It thereby acts as an internal filter of whether such requests are to
be dealt with internally or whether suppliers need to be involved. The pricing
unit considers in its analyses the input from sales organisations, including
competitive price information, along other information, such as the kind of
the part and its purchase price from Heavy Machinery’s current suppliers.

As major components are locked and not available from other sources, only
a low number of pricing requests concerns those. Heavy Machinery enjoys
also generally favourable component prices from its major component suppli-
ers. Most component-level price discussions are accordingly primarily a sign
of Heavy Machinery’s value-based, premium pricing strategy rather than an
indication of too high prices being charged by its suppliers.
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“Sometimes, when I am travelling, I get to hear from sales organisations “WTT,
we can buy a competitor’s pump for a third of the price.” And then, I can say
“Yes, but we buy it for a third of the price the competitor buys it. It is the market

analysts that have set that price level. It is not our mistake.” Strategic purchaser,
Final

Occasional requests relating to the pricing of components are accord-
ingly mostly dealt with internally by Service’s pricing unit. Heavy Machinery’s
purchasing units and major component suppliers are not involved.

In contrast, pricing requests concerning subcomponents are more frequent
as Heavy Machinery is exposed to direct competition from its own compo-
nent suppliers, their subcomponent suppliers and IASPs. Already high pur-
chasing prices from suppliers, taking benefit of the invisibility of
subcomponent level cost, leave generally also less room for further reduc-
tions of sales prices. Accordingly, these specific cases are often not dealt with
internally at Service’s pricing unit, but forwarded to Service’s strategic pur-
chasing unit for consideration with suppliers.

“We get a lot of input on wrong prices and such things from our price group,
which sits here (pointing to another part of the open office landscape). (...) So
it comes back from the (sales organisations), which say “We cannot sell this here,
because it is too expensive.” They send this input to the price group, which goes
(into the system) and looks “Oh, something has happened here. So they come
to me and say “Listen, (Alex), you need to take a look at this, something has
happened, we cannot sell this article as your supplier has increased the price and
we cannot sell it. What shall we do?”” Then, it is my job to call the supplier and
see what has happened. (...) Aslong as there are no complaints from the market,
that it is a wrong product or price, we just continue buying.” Strategic purchaser,
Service

OBA helps accordingly Heavy Machinery to direct its attention to specific
subcomponents into whose purchasing it might need to inquire more closely,
including the consideration of supplier changes. Considering the outlined
general challenges connected to such investigations, the emphasising of spe-
cific subcomponents is an important contribution of OBA. As a conse-
quence, the specific subcomponents that are considered based on customer
input change naturally also over time as customer feedback does. At the time
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of the study, the pricing of different kinds of filters and subcomponent kits
required for the repair of several major components, including axels, trans-
missions and hydraulic cylinders, were focused on particularly by Service’s
purchasing unit.

As the attention in modified interfaces depends mainly on the input from
customers and sales organisations, it might appear primarily reactive. This
might however give a false impression. Rather, particular subcomponents for
which changes could be implemented in the past are put under constant,
proactive surveillance. When new engine designs for example require differ-
ent kinds of filters to meet improved emission standards, investigations on
their pricing and replacement are undertaken proactively.

“Parts breakdown looks always if there is a supplier (for the major component).
If there is a supplier, they have historically only asked them if they offer these
(subcomponents). But we have identified a difference in the process when we
reviewed it lately. When we start to change from (Supplier A) to (Supplier B, a
supplier of non-genuine filters,) the process we have today, where we always
follow the (component) supplier, doesn’t work anymore. So there, we have said
that we need to involve purchasing into development projects. “Here is a new
machine, OK, purchasing, what do you have for input on these new compo-
nents, which suppliers do you see in contrast to the suppliers the product unit
has chosen?” (...) So purchasing must be there and see “OKk, that is these filters
that sit in the engine, that is these belts that sit on this compressot, yes, but shall
we have them (from the component supplier), or not?” Global Engineering
Manager, Service

In addition, Service’s purchasing unit proactively monitors the volume
development of particular groups of subcomponents. When subcomponent
volumes increase as a larger number of components reach their service in-
tervals, it might proactively contact suppliers, ask for price updates and initi-
ate a supplier change for those.

“If demand increases, I contact first the supplier and see what the prices are and
ask for a new offer for the new demand. If I am not satisfied with the price, I
look for other alternatives.” Strategic purchaser, Service
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Moreover, Service’s purchasing and engineering units occasionally run
projects together with the global distribution centres as part of which they
try to identify the original (sub-) supplier of a particular subcomponent.

“One pulls out lists that purchasing does and then we can go and try to look at
the components and see whether they perhaps come in packages with the sup-
plier’s sub-suppliet’s name on or whether the original (sub-) supplier’s name is
engraved on the article. Because then we maybe can check prices directly with
them.” Global Engineering Manager, Service

The OBA exchange between Heavy Machinery and its customers helps
accordingly to direct attention in indirectly connected modified translation
interfaces of the first kind to specific subcomponents, whose product cost is
generally invisible to Heavy Machinery. Initially, the attention to subcompo-
nent level cost might appear as reactive to customer demands. Over the long
term, a more pro-active approach is, however, adopted on the commercially
most important subcomponents.

Decision facilitating use

Several decisions are also facilitated by the OBA exchange between Heavy
Machinery and its customers in these indirectly connected modified transla-
tion interfaces. These can be divided into two larger groups: decisions on the
general organisational setup at Heavy Machinery and decisions with regard
to particular subcomponents (Table 17).

Table 17 Decisions facilitated in indirectly connected modified translation in-
terfaces (Type 1) by Open Book Accounting

1 | Decisions concerning the organisational setup

e Separation of purchasing and engineering units for product (Final, Core) and
aftermarket (Service) divisions

e Definifion of subcomponents that may be considered for changes

e Establishment of a coordination forum between purchasing and engineering
units

2 | Decisions with regard to particular subcomponents

e Decision to establish a business case including technical and commercial risks
e Confrontation of original supplier or supplier change

e Price reductions to Heavy Machinery's customers
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Decisions relating to the organisational setup include the decision to cre-
ate separate purchasing and engineering units at product (Final, Core) and
maintenance-focussed divisions (Service) and to recruit additional employees
to these units. The aim of this organisational split is to facilitate the technical
and commercial investigation of subcomponent level cost issues. In contrast,
when purchasing and engineering for production and maintenance had been
integrated before, concrete business cases, prepared by purchasing managers
aiming for cost savings, were often turned into toothless paper tigers by in-
tegrated engineering units.

“If I wanted to do something like that when I was here at (Final) and said, “I
have these bolts that I am buying from the original supplier. We pay, I mean this
is an aftermarket item for them, so we pay a lot of money for this. Well, I can
go to my local bolt supplier and buy the same item, exactly the same thing, but
for a third of the price. Can I do that?”” I cannot approve technically that change,
so I need to go to the engineers so I say “You know what? I have this bolt and
I have this bolt. It’s a one third of the cost, can I change it?”” And they say “No,
we need to, we need to prove that first.” — “Ok, fine, can you do that please.” —
“Well how much money are you gonna save on that?” — “Well, I don’t know,
(40,000 Euros) maybe per year” — “And they say, well you need to put a business
case together and send it up.” And when you do that and they sit and talk about
engines and transmissions, and complete machines, these (40,000 Euros) are not
worth that much really, so you never got their attention either. (...) So it was close
to impossible to make that change. So we kept buying all the items for a very
high costs. With (Service), we have our own engineering department, so we go
to them and say “Hey, I got this bolt” So you build a business case and leave it
over to them and they can sometimes make the decision “OK, go!””” Purchasing
manager, Service

Due to the split, production and service units are flexible in developing
their own strategies towards major component suppliers. They can accord-
ingly also chose different suppliers for components and their subcompo-
nents.

Another important organisational question concerned the question
whether all subcomponents should be allowed to become the focus of fur-
ther investigations or not. As the core component constitutes a carefully de-
sighed resource combination, it was decided that all connected
subcomponents should be excluded from future investigations. Service’s
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purchasers were accordingly informed of the article number series of these
parts. In addition, important technical and commercial information con-
nected to these parts were actively hidden in the I'T systems from Service’s
purchaser to make any accidental investigations impossible.

In addition, the purchasing and engineering unit of the Service division
discussed the introduction of a regular coordination forum in which subcom-
ponent level cost issues are presented and decisions as to their further prior-
itisation are jointly made.

Other decisions are taken on a continuous basis as the prices of specific
subcomponents are considered based on the feedback from customers
and/or internal analyses. An important first decision of the responsible put-
chaser at the Service division relates to whether it should establish a business
case or not. Business cases constitute the basis for posing credible threats to
major component suppliers to reduce the pricing of their subcomponents
and to brand them with Heavy Machinery’s brand in parallel.

Engineer, Service: “Yes, (John) has that commodity of (a specific group of
major components) and he is of the opinion that (Supplier A) has bad prices, so
he has started to look around for other (subcomponents). (...) Itis not a project,
yet. It is more like a case.”

Global Engineering Manager, Service: “It only becomes a project or how
one shall call it, if one has established the potential.”

Engineer, Service: “Yes, and he wants to show to our supplier that we can
order somewhere else if they do not shape up their pricing. So he does not want
to change supplier initially, but he wants to”

Global Engineering Manager, Service: “Find arguments for”

Engineer, Service: “Yes, it is just to show that “we can do it ourselves, but we
would like to keep doing business with you.””

Global Engineering Manager, Service: “So that’s how it was with (specific
subcomponents) to (a major component). It was a gigantic savings potential, but
when one showed that for the supplier, one got the same prices and stayed with
them. So there, it was not even a question (to change suppliers).”

Engineer, Service: “Yeah, they reduced their prices by (almost two thirds) and
branded it. They removed their own brand.”

Business cases are initially built on specific subcomponents. At the same
time, the findings are usually applied across a larger category of subcompo-
nents provided by the supplier. While the seal kit required for a particular
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cylinder repair might for example be investigated initially, all seal kits required
for the repair of cylinders from the same supplier might subsequently be
identified by Heavy Machinery and negotiations performed with regard to all
of them.

In order to be counted as credible threats, business cases need to detail
out the commercial potential of specific subcomponents as well as a strategy
on how commercial and technical risks might be dealt with. The savings po-
tential is established by taking out a physical sample from stocks at the dis-
tribution centre, investigating it together with other purchasers responsible
for the respective commodity into which the subcomponent falls and send-
ing out samples to alternative suppliers with a request to tender for a specific
volume. Alternative suppliers can accordingly examine the subcomponents
in their specialised R&D labs and establish an offering price. Heavy Machin-
ery, in contrast, does not need to build up any specialised in-house resources.

Interviewer: “But they said “We don’t know which filter they design into their
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machines”.
Purchasing manager, Service: “No, but for that you can draw on others” help.
That is what filter suppliers help you to understand, if you have a good filter
supplier. Because I don’t think that we are super experts on filters. I mean we
don’t have the competence, at least not at (Service). A filter producer which
demonstrably works much more with filters knows how the filter industry is
built up, which media you can use and which medium you can replace with which
other medium and so on.”

Due to the concentrated nature of industrial markets, the original sub-
supplier of the component supplier might also be revealed as it recognises
the subcomponent and informs Heavy Machinery about its parallel relation-
ship. As Heavy Machinery is a large buyer of different kinds of subcompo-
nents itself, suppliers might accordingly also offer to produce the
subcomponents directly for Heavy Machinery, in branded form and at much
cheaper prices.

In addition, technical and commercial risks are identified and further in-
vestigated. Technical risks are for example connected to that the quality of
the replaced subcomponent might be inferior. Depending on the kind of
part, the quality of alternative subcomponents might accordingly need to be
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verified in lab or field tests, which is connected to a certain cost. At the same
time, standardised subcomponents, such as screws, might pose low risks as
they are produced according to international engineering norms and might
accordingly be replaced without any further technical investigations. Com-
mercial risks include the denial of component warranty issues by the major
component supplier. The relevance of these risks is investigated with the help
of maintenance plans, contracts and Heavy Machinery’s internal warranty da-
tabases. Maintenance plans might for example state that the subcomponent
is most commonly replaced after the original component warranty has ex-
pired. Heavy Machinery might accordingly anyways not be able to recoup
any warranty claims or claims from extended service interval performance
guarantees from suppliers. In addition, alternative suppliers, specialised in
the respective subcomponents, might contractually agree to take over com-
ponent guarantees and to drive claims in court on behalf of Heavy Machinery
against the major component supplier if necessary.

“The supplier of the filters, they guarantee us that they will cover it if it is caused
by the filter, so the guarantee moves from (Supplier C) over to the filter supplier.
(...) So they said also to convince, those were actually the tipping points, “We
are willing to drive the case in court if it goes to court, because we have a much
better knowledge of this than (Heavy Machinery).” (...) So they would take our
part, drive it against (Supplier C) to get the money from them, and that’s because
they said, we have lots of cases like this, we have better knowledge and experi-
ence than you have, so we will win more cases than you do.” Purchasing man-
ager, Service

If suppliers should not concede based on the presented credible threat,
business cases are taken as decision memos and blueprints for actual supplier
changes and implemented by Heavy Machinery. As part of such supplier
changes, depending on the technical interfaces in components, suppliers
might be asked to deliver the component without all subcomponents in-
stalled onto them. Alternatively, the decision might be formed to remove
easily accessible subcomponents from vehicles in Heavy Machinery’s assem-
bly operations and to replace them with its own branded subcomponents.
Finally, cheaper prices for these most competitive subcomponents usually
lead to the subsequent decision to also reduce prices to end customers.
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7.3.2 Modified translation interface 2: Channelled component
repairs

The kind of component repairs Heavy Machinery performs in-house at its
own component repair centres differ across its sales organisations and over
time (see Chapters 5.3.1 and 7.2). At the time of the study, SalesOrg for ex-
ample conducted only a few repairs of hydraulic cylinders and hydraulic
pumps in-house. Instead, it channelled those to external repair centres, which
possess specialised facilities enabling cost-efficient, high quality repairs.
SalesOrg can generally select among a larger number of repair centres for
these components. Besides repair centres owned by the major component
supplier several independent, authorised and non-authorised repair centres
exist that can conduct such repairs. Nevertheless, SalesOrg channels, for the
time being, those repairs to the local organisations of its major component
suppliers. In parallel, Heavy Machinery buys and sells spare parts for those
components to customers. Compared to other sales organisations, the de-
mand for those is, however, lower at SalesOrg.

Accordingly, the overall interface of Heavy Machinery with these suppli-
ers can be splitinto two for analytic reasons (see Chapter 5.3.1, on compound
buyer-supplier interfaces see also Ross and Robertson, 2007). Heavy Machin-
ery and the major component supplier interact via the already described first
kind of modified translation interface to coordinate component and subcom-
ponent exchanges. In addition, SalesOrg entertains a modified translation in-
terface of the second kind with the local outlet of the major component
supplier to coordinate component repairs it does not perform itself in-house.
Having discussed the first kind of interface before, we focus on the use of
OBA information in this second interface in the following.

Attention directing use

Within these supplier interfaces, the OBA information exchanged between
Heavy Machinery and its customers directs particular attention to the ¢fficient
coordination of component repairs. As observed before, based on the vehicle status
information from customers and its LCC calculations, Heavy Machinery can
forecast the timing of specific component repairs. In addition, by combining
this data with information on its current stock of repaired components, it
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can assess the time span within which component repairs should be turned
around in order to be accessible to other customers at the right point in time.

“As long as that data is coming through, we can plan when we need to have
more staff, when we need to have our suppliers hold equipment for us and how
quickly we need to turn it around. Because, I don’t know what you know about
the (regional) fleet, but we have gone from having this many (illustrating with
small distance between his hands) to this many (illustrating with large distance
between his hands) and we are carrying spare parts for this many (llustrating
with even smaller distance between hands than at the beginning). (...) It is not
that we are running out (of replacement components) now, because the ma-
chines are relatively new. But, in six months’ time, a lot of those first wave of
machines that came to (our region) are due for component change-outs. So it is
unprecedented for us. There is no history, because the machines weren’t there.
So they are using life expectancies and projected hours to give a future plan.”
Strategic purchasing manager, Service, SalesOrg

The information obtained from a lower number of loyal customers is in
this context seen as particularly valuable as these use their machines relatively
steadily and have asked Heavy Machinery to plan overhauls on their behalf.
The business volume connected to these customers can accordingly be taken
as relatively certain while it is more uncertain for other customers.

Decision facilitating use

As external component repair centres source subcomponents directly from
the component supplier, insufficient stock presents a particular bottleneck
that might slow down the efficient turnaround of component repairs. With
the help of the OBA information received via Heavy Machinery, external
component repair centres can take informed purchasing and operational de-
cisions and thereby reduce the likelithood of stock-outs (Table 18, page 230).

“I am talking to our local vendors that are mostly doing repairs. Because they
need to have parts themselves. In pumps and motors, there is quite a few parts
that are machined, that they hold on the shelf. So, in a pump for instance they
take out some of the plates and they take new ones in. Then they take the old
ones and machine them and this keeps them flowing. So they need to have
enough of them, because the machining process can take some time.” Strategic
purchasing manager, Service, SalesOrg
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Table 18 Decisions facilitated in indirectly connected modified translation in-
terfaces (Type 2) by Open Book Accounting

| 1 | Operational and purchasing decisions of external component repair centres

7.3.3 Modified translation interface 3: Component X

The exchange of Component X gives rise to a third kind of modified trans-
lation interface (see Chapter 5.3.1). Component X is particular in that Heavy
Machinery provides only a very small number of frequently exchanged sub-
components, such as filters and different kinds of oils, for it. All repairs that
require tools, including complete component exchanges, are coordinated di-
rectly between Supplier X and Heavy Machinery’s customers, such as Con-
tractor. The concerned component needs to be exchanged completely once
or twice during the respective vehicles’ life cycle.

Background: Open Book Accounting designs with regard to
modified translation interfaces (Type 3)

In order to understand the impact of the OBA information obtained from
Heavy Machinery’s customers in the interface, it is important to first under-
stand the OBA design between Heavy Machinery and Supplier X. The price
for Component X for production and a few frequently exchanged subcom-
ponents that are distributed by Heavy Machinery is set by means of negotia-
tion. Heavy Machinery receives generally no insights into component and
subcomponent level product cost. Product development is carried out based
on Heavy Machinery’s technical and functional requirements and some ad-
ditional technical information that Supplier X shares. During larger parts of
the development process, Supplier X has also staff co-located at Heavy Ma-
chinery’s product development facilities to facilitate application engineering
and verification.

The prices of replacement components and maintenance-related services
is set locally by Supplier X’s local organisations. In order to avoid any com-
petition from Heavy Machinery on the sale of replacement components, con-
siderable contractual penalties apply should Heavy Machinery sell
components with serial numbers destined for its production as replacement
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components. As Supplier X needs to be involved in the commissioning of
replacement components and can track serial numbers with the help of its
sales and warranty systems, it can monitor the adherence to this rule relatively
easily.

Attention directing use

In this interface, the OBA exchange between Heavy Machinery and its cus-
tomers directs particular attention to the price of replacement components
charged by Supplier X’s local service organisations and issues related to
avoiding unnecessary opportunity cost. This focus became particularly visi-
ble as part of an observed major controversy between SalesOrg and Supplier
X’s local sales organisation in which Contractor was actively involved.

As Component X needs to be replaced completely once or twice over
the life cycle of a vehicle, the purchase price of replacement components constitutes
a large part of the vehicle’s total LCC. Accordingly, it is monitored closely by
Contractor and Heavy Machinery’s customers in general (see also Chapter
0.1.1). Over a period of less than two years, Supplier X’s local sales organi-
sation had doubled its sales price for replacement components. As one of
Heavy Machinery’s competitors used an in-house manufactured component
in its vehicles and left its prices unchanged and another competitor had
changed to another component supplier for its new vehicle generation, this
price increase reduced SalesOrg’s chances of completing future sales of this
vehicle type and irritated with Contractor a large current user of those.

“We have got issues with (Supplier X) at the moment, with the prices that they
are charging us. So that’s something that me and (Final’s business line manager)
are working on, too, because you know when we go up against you know (Com-
petitor A) for example. Their Component Xs are, let’s say, (X Euros). Ours is
(twice that) cost. So then, by the time we had a mark-up on that, and then you
will get your life cycle cost model, it blows out of the water. Because they (the
customers) don’t look at just the purchase price of the particular machine, they
look at, well, how much is that machine gonna cost us to run? And then inclusive
of, you know, the capital cost as well. So yeah, that’s a, that’s something myself
and (Final’s business line manager) are really driving home with (Service’s busi-
ness line manager) at the moment and even (Christian), our MD.” National mar-
keting manager, SalesOrg, Service
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Two other challenges are connected to gpportunity cost. One of those con-
cerns opportunity cost that arise whenever Component X needs to be ex-
changed. As part of the price increases for new replacement components,
Supplier X’s local service organisation tried to motivate SalesOrg’s customers
to buy cheaper repaired components instead of new ones. Supplier X’s intent
behind this move was to steer used components back to itself, strengthen its
own component repair business and reduce the business opportunities for
IASPs. Repaired Component Xs achieve, however, less than half the service
interval of new components. As individual component exchanges are con-
nected to vehicle downtimes of up to four weeks, opportunity cost would
accordingly explode drastically for Heavy Machinery’s customers if they used
repaired instead of new components.

A second challenge with regard to opportunity cost was that Supplier X
quoted lead times of several months for new components. Accordingly, cus-
tomers needed to plan their maintenance even more carefully and unforeseen
breakdowns were connected to high opportunity costs. In order to avoid this
and facilitate investments into maintenance-related resources by Supplier X,
Heavy Machinery had generally informed Supplier X about the name of its
end customers and the designated location of new vehicles.

“We provide lists to (Supplier X) on where (Components X), or, yeah, our vehi-
cles, are delivered to. (...) And, the reason for this is to secure that they know
what arrives (in their local markets). Spare parts, trained staff, tools etc. needs to
be in place. If we have a totally new (Component X) type somewhere in the
world where they have never seen such a (Component X) before, it is otherwise
difficult to expect them to have spare parts available.” Purchasing manager, Final

The new strategy of Supplier X’s local sales organisation, while coherent
in itself, was highly problematic for Heavy Machinery and its customers as it
increased the LCC and opportunity cost of Heavy Machinery’s vehicles. It
provided therefore a strong motivation for customers, including Contractor
as a current major user of these vehicles, to choose competitors’ vehicles
over Heavy Machinery’s.
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Decision facilitating use

Based on the conflict, Heavy Machinery implemented several decisions
(Table 19). One of these decisions was to start re-negotiations on the pricing
of replacement components and applicable service levels with Supplier X;
tirst, on a local level and, as these turned out unsuccessful, on a global level.
Towards the end of the empirical study, top management from Final, Service
and Supplier X have been involved in these negotiations. In addition, Con-
tractor was flown in to meetings by Heavy Machinery to provide a customer’s
perspective and convince Supplier X of its importance. In addition, Heavy
Machinery hoped to show to Contractor as a large user of these vehicles, that
it took the concerns seriously and that a solution was on its way. These ne-
gotiations were, however, taking long time and still ongoing by the end of
the field study.

Table 19 Decisions facilitated in indirectly connected modified translation in-
terfaces (Type 3) by Open Book Accounting

1 | Re-negotiations of the pricing of replacement components and service levels with Sup-
plier X on local and global levels

2 | Purchasing of replacement components via Heavy Machinery’s production and stock-
ing by SalesOrg

3 | Investigation of the ability to replace the current supplier for replacement purchases

As a consequence, SalesOrg took also several other short-term decisions
in parallel. These included the decision to buy Component X via its produc-
tion and to stock it locally in order to cutlead-time on behalf of its customers.
These purchases were connected to a substantial contractual fine. However,
they were still cheaper than buying components locally at even higher prices.
In addition, SalesOrg started to investigate other possibilities, including the
involvement of alternative suppliers.

“So now we are exploring other options at the moment. Because, effectually, we
are getting no traction or support, whatever solution of the problem through
(our Headquarters). So, we are talking to people who are going to assemble
(Component X) here in Australia. We are looking at maybe we should assemble
(Component X) here ourselves also. (...) We are also talking to (Competitor of
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Supplier X) in regard to maybe using (their Component X) instead of (Supplier
X’s) (Component X).” Business Line Manager, SalesOrg, Service

/.4 Chapter conclusions

This chapter has described the attention directing and decision facilitating
uses of OBA on three organisational levels: in the relationship between
Heavy Machinery and Contractor, at Heavy Machinery’s firm level and in
indirectly connected relationships between Heavy Machinery and its major
component suppliers.

In the relationship between Heavy Machinery and Contractor, OBA is
primarily used to (re-)direct attention from the purchase price of individual
vehicles to their long-term cost consequences, the attainment of theoretical,
specifically adapted LCC calculations in practice and the joint improvement
and reduction of LCC over time. Moreover, OBA facilitates also decision
making within these areas. Individual vehicle purchases are for example made
with both functional requirements, long-term cost and lead-times in mind.
In addition, replacement purchase decisions for existing fleets are supported
by LCC models and three proxies for opportunity cost (machine availability,
service interval lengths, ease of serviceability). Moreover, by comparing real-
ised cost levels with those mentioned in theoretical, specifically adapted LCC
calculations, deviations can be jointly identified and managed. Disciplining
talks with operators or different kinds of technical and commercial investi-
gations might accordingly be carried out jointly or certain pricing issues de-
bated. In addition, LCC calculations are improved based on Contractor’s
teedback over time and decisions are made on how cost can be reduced
jointly even further beyond those stipulated in the theoretical, specifically
adapted LCC calculations.

The use of OBA on the relationship level leads also to consequences on
Heavy Machinery’s firm level. Here, OBA directs attention to two larger ar-
eas in particular: product design from a long-term cost perspective and
maintenance-related resources. In order to improve the design of its prod-
ucts from a long-term cost perspective, Heavy Machinery has for example
implemented new targets on service interval lengths and LCC for its core
components. In addition, it proactively identifies and monitors maintenance-
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related design requirements with the aim to increase the ease of serviceability
of its vehicles. Two sets of analyses based on OBA information support the
identification of investment and coordination needs with regard to mainte-
nance-related resources. Based on these analyses, decisions on the invest-
ment and coordination of four kinds of maintenance-related resources are
facilitated. Heavy Machinery has for example created particular business
units focused on the “hunting” of identified maintenance-related sales op-
portunities. This “hunting” is further supported by customer-specific opera-
tional sales plans, revenue targets and sales campaigns that are derived based
on OBA information. Moreover, upgrade kits and plug and play modules are
proactively designed and offered to customers with suitable machines as
maintenance-related products. These can therefore benefit from product de-
sign and maintenance-related productivity improvements. Furthermore, the
investment into component repair centres is planned and decisions on effi-
ciency improvements are facilitated. Finally, OBA information supports de-
cision making with regard to initial stocking, redistributions between logistics
facilities and the management of excess stock.

The OBA exchange with Contractor directs also particular attention to
Heavy Machinery’s relationships with component suppliers, in particular
those entertained through three kinds of modified translation interfaces.
With regard to one group of suppliers, OBA directs focus to and supports
decision making with regard to the cost of subcomponents required in com-
ponent repairs. With regard to another group of suppliers to which SalesOrg
channels certain component repairs, attention is directed to the efficient co-
ordination of those repairs. As subcomponent stocks provide a potential bot-
tleneck in conducting repairs, suppliers base their purchasing on the plans
provided by SalesOrg. In the relationship with the supplier of Component
X, in turn, attention is primarily directed to the local pricing of replacement
components and opportunity cost. Opportunity costs arise due to differing
perceptions of the value of new versus repaired components and the lead-
time connected to new components. As these weak points have become vis-
ible, Heavy Machinery has decided to renegotiate the relationship, to stock
replacement components locally at SalesOrg and to investigate alternative
suppliers of replacement components.
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The use of OBA information appears accordingly well adapted to the
resources combined in the interface (see Chapter 5). Correspondingly, its use
differs also with regard to those of other OBA designs observed by other
scholars before (Chapter 3). The next chapter will discuss these differences
and similarities in more depth.



Chapter 8

Discussion

The aim of this chapter is to compare and contrast the findings of the em-
pirical study on OBA in capital equipment sales with prior literature. The
discussion is organised into three parts. As part of the first subchapter, the
tindings are analysed with the help of the analytical framework established in
Chapter 2. Similarities and differences between the observed form of OBA
in capital equipment sales and other, prior studied forms are accordingly
highlighted with regard to the framework’s individual elements and its overall
character. The subsequent subchapters expand this discussion by highlight-
ing some additional insights that could be gained as part of the study. More
specifically, the second subchapter looks at the ways through which OBA
information is exchanged, while the third subchapter takes a closer look at
the observation that OBA seems to not only encompass the provision of
information, but also its active hiding.

8.1 Open Book Accounting in capital equipment
sales: similarities and differences

With the help of the analytical framework, the results of the empirical study
on OBA in capital equipment sales can be compared with the findings on
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OBA in other, prior studied buyer-supplier interfaces (Chapter 3). The ana-
lytical framework (see Chapter 2, in particular Figure 2, page 9) constitutes a
few elements: interdependence and OBA, which, in turn, is made up of a
design and use part. These individual elements are connected to each other
by means of bidirectional links. In the following, the study’s findings are first
analysed separately for each of the framework’s elements before the links
between those are reviewed in the form of a synthesis.

8.1.1 Interdependencies in capital equipment sales

The interface between Heavy Machinery and Contractor has been the main
concern of this study. The interface is characterised by resource interdepend-
encies that arise as a consequence of the customer-adapted design of the ex-
changed capital equipment and its use and maintenance over extended time
periods (Table 20, page 239). Heavy Machinery adapts the design of its vehi-
cle models to Contractor’s specific requirements. These adaptations take sev-
eral weeks to complete and are facilitated by different facilities and
organisational units. Some adaptations are implemented directly at Final’s
centralised product development and manufacturing units, while others are
performed locally at SalesOrg’s regional vehicle delivery centre.

In order to be able to use and maintain its customer-adapted specialty
vehicles, Contractor requires spare parts in the form of components and sub-
components, the labour of service technicians and supplementary products
and services. These maintenance-related product exchanges are facilitated by
maintenance workshops, component repair centres and global and regional
distribution centres and local warehouses. Moreover, they are coordinated by
specialised business units, such as Heavy Machinery’s Service division and
Contractor’s asset management, maintenance, operations and logistics units.
Maintenance-related interdependencies affect also indirectly connected rela-
tionships with component suppliers, competing vehicle manufacturers and
competing vehicle users. In addition, we can note the presence of Independ-
ent Aftermarket Service Providers (IASPs), which do not develop and pro-
duce any vehicles themselves, but provide maintenance-related products and
services for different manufacturer brands. As the interdependencies in-
duced by product development and production, the observed maintenance-
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Table 20 The resource interface between Heavy Machinery and Contractor

Products - Capital equipment: specialty vehicle

- Maintenance-related products: spare parts, labour of service techni-
cians, supplementary products and services (e.g. training, vehicle in-
spections)

Facilities - Production-related facilities: Centralised product development and pro-
duction facilities, vehicle delivery centres

- Maintenance-related facilities: maintfenance workshops, component re-
pair centres, global and regional distribution centres and warehouses

Business units | - Supplier: Heavy Machinery

o Product units: Final, Core divisions

o Maintenance-related units: Service division
- Buyer: Contractor

o Product units: Purchasing as negotiator, but technical design de-
cided upon by units involved in the use and maintenance of vehi-
cles

o Maintenance-related business units: Asset management, mainte-
nance, operations and logistics unifs

Relationships | -  Production-related relationships: Contract assemblers

- Maintenance-related relationships: different kinds of Independent After-
market Service Providers (VehicleRepairer, ComponentRepairer,
CorelASP, FinallASP)

- Relationships impacted by production- and maintenance-related de-
mands:

o Component suppliers
o Other customers to Heavy Machinery

o Competing vehicle manufacturers

related interdependencies are highly specific. They depend for example
on the chosen vehicle design, Contractor’s use of the vehicle and its operat-
ing and maintenance practices. They also change over time as individual ve-
hicles move through their life cycles and require support with different
resources.

If we compare these interdependencies with Araujo et al.’s (1999, 2016)
typology, we can draw several conclusions. To begin with, we can observe
that the interdependencies related to the development and production of the
vehicles are similar to those described for translation interfaces. In line with
observations in prior literature (Burt et al., 2010, Benton, 2010, Hofmann et
al., 2012), we can, however, also observe that the vehicles give rise to addi-
tional, maintenance-related resource interdependencies. These have not been
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described in Araujo et al.’s (1999, 2016) original typology (see Chapter 2.3.4)
nor explicitly studied by prior scholars of OBA (see Chapter 3). Their inter-
action with product development and production related interdependencies
and their joint influence on the design and use of OBA forms, accordingly,
the main contribution of this thesis.

These observations have also consequences for our further discussion.
Burt et al. (2010) argued for example that capital equipment might take dif-
ferent forms. It might take the form of standardised products, be developed
by the supplier based on the buyer’s requirements or developed jointly by the
buyer and supplier. Accordingly, the findings of this study might be primarily
applicable for capital equipment that is designed by the supplier based on the
buyer’s requirements. Caution might accordingly be in order with regard to
drawing conclusions based on the study for other types of capital equipment
as these might be connected to different kinds of resource interdependencies.
The observations on the design and use of OBA are accordingly also primar-
ily compared with prior studies focusing on the exchange of tangible prod-
ucts via translation interfaces (see Chapter 3.3.1; Cooper and Slagmulder,
1999a, 1999b, 2004, Agndal and Nilsson, 2008, 2009, 2010).

8.1.2 Design of Open Book Accounting in capital equipment
sales

As part of the study, several observations have also been made with regard
to the design of OBA and, thus, the participants of the information exchange
and the exchanged data items (Table 21, page 241).

Participants of the information exchange

Heavy Machinery as supplier and Contractor as buyer of the capital equip-
ment are for example the only directly involved participants of the information
exchange. Neither competing buyers and suppliers nor sub-suppliers to Heavy
Machinery or IASPs are invited to take part in the exchange. The only no-
ticeable exception is Supplier X, which might coordinate repairs of Compo-
nent X directly with Contractor. The potential presence of all other business
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Table 21 Design of OBA in the studied interface

Participants of | -  Participants: supplier (Heavy Machinery) and buyer (Confractor), Sup-
the infor- plier X (limited to Component X)

mation ex- | . (Problematized participants: competing buyers and suppliers, sub-sup-
change pliers, Independent Aftermarket Service Providers)

Data items ex- | -  Supplier (Heavy Machinery) to buyer (Contractor): value-based, pre-
changed mium prices for vehicle and maintenance-related products and ser-

vices, standardised and specifically adapted LCC calculations,
indicators of labour and opportunity cost (expected machine availa-
bility, service interval lengths of major vehicle components, ease of ser-
viceability of vehicles), operations and maintenance manuals,
selective information on new product development projects

- Buyer (Confractor) to supplier (Heavy Machinery): information on ten-
ders it participates in and connected future vehicle demands, infor-
mation on the status of its vehicles, feedback (on spare parts pricing,
LCC, machine availability and logistics performance)

- Supplier (Heavy Machinery) to supplier of Supplier X: geographic loca-
fion of customers with Component X installed on their machines, par-
ficular maintenance-related problems

- Buyer (Contractor) to supplier of Supplier X: maintenance-related mat-
ters connected to Component X

- Supplier X to buyer (Contractor): commercial price information for
spare parts, replacement components and labour

actors is problematized and several kinds of controls are implemented to
limit the spread of information to and by these actors.

Contractual agreements, trust and organisational differentiation are for
example drawn upon to avoid the spread of information to competing sup-
pliers and buyers. Heavy Machinery pledges for instance to not distribute any
sensitive information obtained from Contractor to other, competing con-
tracting customers. This includes information on tenders Contractor takes
part in and connected considerations of vehicle choices and operating and
maintenance practices. It also includes information on Contractor’s vehicle
usage and different pieces of feedback information, such as “practical” LCC
calculations. Heavy Machinery understands that any undue distribution of
such sensitive information might not only destroy its relationship with Con-
tractor, but might also lead to the spreading of certain information by Con-
tractor that, in turn, might worsen its position towards other customers and
competing vehicle manufacturers. In order to further reduce the likelihood
of unintendedly spreading sensitive information across customers, Heavy
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Machinery has also deliberately assigned different key account managers to
its large contracting customers. Natural “firewalls” as to who has access to
certain information from customers result from this organisational differen-
tiation. In a similar manner, Contractor signs contractual agreements when
participating in prototype reviews and tests, limiting the premature spread of
connected information to competing equipment manufacturers and IASPs.
It is also conscious about the impact on trust that a potential undue distribu-
tion of sensitive information might have.

Contractual agreements and trust are at the same time insufficient to limit
potential parallel information exchanges between Contractor and Heavy Ma-
chinery’s component suppliers and different kinds of IASPs. Competition
law forbids the upfront binding of equipment sales to full-service contracts
(see also Shapiro and Teece, 1994, Shapiro, 1995) and stipulates that Heavy
Machinery has to sell its products to IASPs. Furthermore, Heavy Machinery
cannot rely on the good intentions of its Contractor and other customers,
which might decide to take advantage of available information and “shop
around”. These aftermarket competitors constitute at the same time a partic-
ular threat to Heavy Machinery’s value-based, premium pricing strategy and,
thus, its long-term profitability and ability to invest into its product develop-
ment, production and maintenance-related resources.

Heavy Machinery implements accordingly a large range of alternative
means with the intention to reduce the information available to these busi-
ness actors and to exclude them from the exchange (Table 22, page 243).
Some of these means build on co-operations with existing suppliers which
help Heavy Machinery to implement unique designs of frequently exchanged
spare parts and/or lock their article numbers. Others build on co-operations
with alternative suppliers, recycling companies®” and resource adaptations on
Heavy Machinery’s own firm level. The observed means have in common
that they remain to a large degree indiscernible for Contractor, require dy-
namic, active work as new vehicles with new components and sub- compo-
nents are launched, are connected to particular resource requirements and
remain incomplete at any specific point in time. Their implementation is sup-
ported by the observed organisational differentiation into product (Final,

5 The involvement of recycling companies was not discussed as part of Chapter 6.3, but emerged in the
discussion of Chapter 7.2.
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Table 22 Means implemented by Heavy Machinery to reduce available infor-
mation in the interface

Means implemented with exist- | - Unique as opposed to standardised designs of fre-
ing component suppliers quently exchanged components and subcomponents

- Locking of article numbers on component level

Means implemented with alter- | - Sourcing subcomponents from alternative suppliers
native suppliers of subcompo- marked with Heavy Machinery’'s brand and article
nents number

Means implemented withrecy- | -  Certificates of destruction to avoid the re-sale of dis-
cling companies carded excess stock to |IASPs

Means implemented oniits firm | -  Product development

level o Patenting

o Limited use of standardisation
o Increased number of new product releases
- Logistics
o One Stop Shop
o Internal distribution and limited local purchas-
ing
o Kitting of spare parts

o Re-packing of otherwise unmarked products

Core) and maintenance (Service) units. For the maintenance unit, the im-
plementation of the different means constitutes an important way of proac-
tively securing its future sales potential. An important observation is also that
it is difficult to implement some of these means retroactively. According to
competition law, Heavy Machinery can for example not decide to offer cer-
tain parts, which it has sold separately before, only in the form of kits in the
future.

If we compare these findings on the participants of the information ex-
change with prior studies on OBA in translation interfaces, several similari-
ties and differences can be noted. First, we can observe that competing
buyers and suppliers remain excluded from the OBA exchange (Cooper and
Slagmulder, 1999a, 2004, Agndal and Nilsson, 2010). In addition to contrac-
tual agreements and trust, which have been observed in prior literature, we
can, however also observe the use of organisational differentiation (Lawrence
and Lorsch, 1967, Pfeffer and Salancik, 1978, Bocconcelli and Hakansson,
2008). While organisational differentiation towards external business part-
ners has been noted in the wider inter-organisational accounting literature



244 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

before (see for example Hakansson and Lind, 2004, Thrane and Hald, 2000),
the study is the first to note its importance with regard to OBA.

Second, in contrast to prior studies, we can observe the exclusion of sub-
suppliers and IASPs. In prior studies of OBA in translation interfaces, sub-
suppliers participated in OBA and contributed for example with information
on raw materials, the design of subcomponents and necessary investments
into manufacturing facilities (Agndal and Nilsson, 2008, 2009). Information
from and on sub-suppliers have also played an important role in prior studies
of OBA in standardised, specified and interactive interfaces. In our discus-
sion of standardised interfaces, we observed for example that the buyer
might help its suppliers in negotiations with sub-suppliers (Romano and
Formentini, 2012) or even centralise sourcing decisions with regard to a cer-
tain commodity on behalf of several suppliers (Kumra et al., 2012). Prior
studies of OBA in specified interfaces noted the involvement of sub-suppli-
ers in detailed technical and commercial information exchanges within the
same (Kajlter and Kulmala, 2005, Romano and Formentini, 2012), parallel
(Yoshikawa et al., 1994, Kulmala, 2004) and complimentary supply chains
(Alenius et al., 2015). In interactive interfaces, in turn, prior research ob-
served no regular direct involvement of sub-suppliers in the OBA exchange.
However, buyers and suppliers still exchanged information on their names
and cost levels (Cooper and Slagmulder, 1999a, 1999b, 2004, Agndal and
Nilsson, 2009). The conscious, general exclusion of sub-suppliers (with the
exception of Supplier X) and information on sub-suppliers from the OBA
exchange appears accordingly highly specific for the studied interface. Fur-
thermore, different kinds of IASPs constitute a new group of excluded par-
ticipants that have not been observed in translation interfaces nor in any
other, prior studied buyer-supplier interface before (Chapter 3). In order to
exclude component suppliers and IASPs from the information exchange,
Heavy Machinery cannot draw on contractual agreements and trust. Instead,
it draws upon different means that have not been observed by prior research.
These create some incomplete invisibility for customers, component suppli-
ers and IASPs, which at the same time remains constantly challenged. Parallel
information and commercial exchanges are accordingly complicated and the
focal information exchange is stabilised (Dambrin and Robson, 2011).
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Data items exchanged among participants

Heavy Machinery as supplier and Contractor as buyer of capital equipment
exchange a long list of data itemns with each other (Table 21, page 241). Heavy
Machinery provides Contractor with data items that can be grouped into five
larger groups: 1) transactional price information, 2) standardised and specif-
ically adapted, theoretical LCC calculations, 3) indicators of labour and op-
portunity cost (service interval lengths, machine availability, ease of
serviceability), 4) different kinds of operations and maintenance manuals and
5) highly selective information on new product development projects. In re-
turn, Contractor provides Heavy Machinery with four kinds of data items: 1)
information on tenders it participates in and connected future vehicle de-
mands, 2) information on the status of its vehicles, 3) feedback on Heavy
Machinery’s maintenance-related performance (spare parts pricing, LCC,
machine availability, logistics performance) and 4) feedback on product de-
signs through systematic customer interviews and the participation in proto-
type reviews and tests.

If we compare these data items with those exchanged between buyers
and suppliers in prior studied translation interfaces, we can summarise our
observations along three lines. First, in line with prior literature on OBA in
translation interfaces, the selective sharing of information on upcoming
product development projects and the provision of product demand fore-
casts appears to remain important (Cooper and Slagmulder, 1999a, 1999b,
2004, Agndal and Nilsson, 2008, 2009, 2010).

Second, much of the commercial and technical information that has
formed an integral part of OBA in prior studied translation interfaces appears
to be exchanged in less detailed formats or not at all. Commercial infor-
mation is for example entirely kept on the level of value-based, premium
prices, based on which LCC calculations are also established. Heavy Machin-
ery does accordingly neither share detailed cost breakdowns nor information
on applied profit margins. Information on potential fluctuations in input
costs, efficiency improvements or exchange rate movements of individual
parts are also not disclosed in connection with price re-negotiations. This
stands in stark contrast to the commercial information exchanges observed
in translation interfaces by prior scholars (Cooper and Slagmulder, 1999a,
1999b, 2004, Agndal and Nilsson, 2008, 2009, 2010). According to these
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prior studies, suppliers provide detailed disclosures on product costs and
profit margins on the level of individual subcomponents. In addition, they
proactively conduct and share analyses on the impact of volume and input
cost changes and efficiency improvements that might arise over the long pe-
riods during which individual products are manufactured. Detailed product
cost breakdowns have also been observed by prior research in specified (see
e.g. Cooper and Yoshikawa, 1994, Kajuter and Kulmala, 2005) and interac-
tive interfaces (see for example Cooper and Slagmulder, 2004, Agndal and
Nilsson, 2009). In standardised interfaces, the exchange of at least some cost
information limited to purchasing (Kumra et al, 2012, Romano and
Formentini, 2012), logistics (Dekker and van Goor, 2000, Dekker, 2003,
Agndal and Nilsson, 2010) or servicing (Kulmala, 2004) could be noted. The
limitation of commercial information to information based on sales prices
only appears accordingly very peculiar for relationships in which OBA is im-
plemented. As the definition of OBA builds on confidentiality as a basic cri-
terion (see Chapter 2.2.1, page 14, and for example Lamming, 1993, Hoffjan
and Kruse, 20006, Caglio and Ditillo, 2012), the question might even be raised
whether it can be considered as OBA at all. As vehicle prices and mainte-
nance-related rebate schemes are, however, negotiated bilaterally, differ
largely from standard list prices, are not disclosed to third parties and as such
generally not available outside the relationship, an argument might be made
for regarding those as part of OBA.™

58 Contractor and Heavy Machinery are very careful to not spread the prices and configurations of vehicles
under consideration for particular tenders to competing contractors. Contractor sees potential differences
as part of its competitive advantage and Heavy Machinery aims to avoid the disclosure of specifically nego-
tiated discounts to other customers. The same applies for SalesOrg’s local standard prices and customer-
specific rebate schemes on spare parts, labour and maintenance-related products. Heavy Machinery for
example actively limits the spread of its “standard” price lists. According to the National Supply Chain
Operations Manager, SalesOrg has recently changed its policy on who is allowed to access its online spare
parts catalogue. Following legal revisions and in line with competition law, the catalogue is now only open
to “machine owners”. As competing component suppliers and IASPs usually do not own machines requir-
ing high initial investment outlays, they do not have access to the online catalogue. Accordingly, they need
to call Heavy Machinery manually and inquire about prices of specific parts. The limitation of access to the
online sales catalogue limits in consequence their ability to understand Heavy Machinery’s pricing structure
and undercut the prices of large assortments of parts by applying a fixed percentage. Prices quoted to com-
petitors in the aftermarket are usually also list prices; no volume-based discounts are offered to them. In
contrast to online price quotes, “offline” quotes are also logged in SalesOrg’s I'T systems and accordingly
traceable. Pending competitive threats can accordingly be analysed. The indirect spread of price information
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Less detail is also provided with regard to technical resources. Heavy Ma-
chinery does for example not provide information on its product develop-
ment and production processes. Neither does it provide the name and
location of its suppliers, with exception of the supplier of Component X.
Outside systematic customer interviews and prototype reviews and tests in
which Contractor might participate, no information on product development
projects is provided. The only indicator provided with regard to a vehicle’s
production is lead-time. Operating and maintenance instructions and spare
part books lack also technical information that are necessary to identify the
design, raw material and product cost of individual spare parts. This rather
opaque (Lamming et al., 2001) technical information stands in contrast to
more open information sharing in prior studied translation interfaces. In
those, suppliers were found to provide detailed information on the technical
design of their products, their product development and manufacturing fa-
cilities and their sub-suppliers (Cooper and Slagmulder, 1999a, 1999b, 2004,
Agndal and Nilsson, 2008, 2009, 2010). The exchange of detailed infor-
mation on the design of products and manufacturing processes has also been
observed in specified (see e.g. Yoshikawa et al., 1994, Kajuter and Kulmala,
2005) and interactive interfaces (see e.g. Cooper and Slagmulder, 1999a,
1999b). The active hiding of technical information appears accordingly also
rather particular for OBA.

Third, the majority of the data items exchanged in the interface is new to
the literature of OBA and focused on maintenance-related interdependencies
and connected costs. Heavy Machinery provides Contractor for example
with LCC calculations that specify both the kind and volume of spare parts
that are required to maintain the vehicles over their respective life cycles and
that are specifically adapted to Contractor’s forecasted use and operating and
maintenance practices. With the help of service interval lengths, indicators
on machine availability and assessments of their ease of serviceability, Con-
tractor can also evaluate maintenance-related labour and opportunity cost.
Moreover, Heavy Machinery provides Contractor with operating and

by Heavy Machinery’s own customers, is at the same time difficult to regulate and might occasionally be
driven by their interest to confront Heavy Machinery with competitive quotes. Still, price information can-
not be regarded as “public” in the specific case.
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maintenance manuals and spare part books in printed and electronic for-
mats.” Contractor reciprocates the disclosure of these maintenance-related
data items with information on the actual use of its vehicles and different
pieces of feedback information on the data provided by Heavy Machinery.

As Heavy Machinery lacks the necessary resources to repair and ex-
change Component X, Supplier X is to some limited degree directly involved
in the data exchange. Heavy Machinery provides Supplier X with some data items,
such as the geographic location and name of customers with Component X
integrated in their machines. SalesOrg might also discuss particular mainte-
nance issues that Contractor or other customers bring up directly with Sup-
plier X. Contractor and Supplier X, in turn, exchange information on the use of
Component X, lead time and commercial price information for spare parts,
replacement components and labour.

Synthesis

For the design of OBA, it can accordingly be concluded that additional
maintenance-related resource interdependencies compared to prior studied
translation interfaces do not lead to the exchange of simply more data items
among a higher number of participants. In contrast, as most sub-suppliers and
IASPs are excluded by different means, the OBA exchange is limited to
Heavy Machinery, Contractor and Supplier X. In addition, much of the com-
mercial and technical information that is exchanged in translation interfaces
according to prior literature is only exchanged in more abstract formats or
not at all. Some of the openness that has been observed in translation inter-
faces before is accordingly problematized and actively reduced. At the same
time, a long list of new data items is exchanged that share a common focus
on different elements of long-term, maintenance-related cost. The result is a
particular OBA design that appears new to the literature of OBA.

The observed design is accordingly also much more complex than we
might have guessed based on the descriptions provided in the engineering
(see for example Fabrycky and Blanchard, 1991, Asiedu and Gu, 1998) and
purchasing and supply management literatures (see for example Benton,

5 As these data items are specifically adapted to the customer-adapted equipment design , they are at least
initially confidential. Over time, they might, however, also be spread to IASPs as these receive access to the
information via their customers.
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2010, Burt et al., 2010, Hofmann et al., 2012), focusing almost exclusively on
LCC calculations. Based on the study, one might for example conclude that
all-encompassing LCC calculations seem very difficult to establish and ex-
change in practice due to the involved complexities in buyer-supplier inter-
faces (see in particular Table 7, page 107). Accordingly, Heavy Machinery
and Contractor draw on LCC only as an estimation of spare part related cost
and rely on a long list of additional data items as indicators of labour and
opportunity cost and necessary facility investments (see Chapter 6.1.1). In
addition, we can perceive that LCC calculations in themselves are highly un-
stable as their individual elements might be challenged. In order to become
a trusted basis for interaction, Heavy Machinery accordingly needs to stabi-
lise these calculations with the help of indirectly connected suppliers and ar-
rangements on its firm level (Dambrin and Robson, 2011). Further, it must
underline their credibility by using and living up to them proactively. This
will be discussed next.

8.1.3 Use of Open Book Accounting in capital equipment sales

Table 23 (page 250) summatrises the observed attention-directing use of OBA
on three levels: the relationship between Heavy Machinery and Contractor,
Heavy Machinery’s firm level and the level of three indirectly connected re-
lationships with suppliers of major components. Within each of the outlined
areas, OBA supports also a long list of decisions.”” Accordingly, the uses of
OBA are discussed in an integrated manner with regard to each of these lev-
els.

Between Heavy Machinery, as supplier, and Contractor, as buyer of cap-
ital equipment, the implemented OBA design draws attention to the long-
term cost consequences of equipment purchase decisions, potential devia-
tions from theoretical LCC calculations that might arise as the equipment is
used in the complex interface and the need to improve LCC calculations fur-
ther over time.

% In order to support readability, an overview table is only provided for the observed attention-direction
use of OBA in the interface. For an overview of the connected decision facilitating use of OBA, please refer
to Table 13 (page 179), Table 15 (page 202) Table 17(page 219), Table 18 (page 226) and Table 19 (page
229).
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Table 23 Attention-directing uses of OBA in the studied interface

Relationship-level - Long-term cost consequences of vehicle purchase decisions

- Aftainment of theoretical, specified Life Cycle Cost (LCC) in
practice; identification and management of cost deviations

- Improvement of LCC calculations over time and identification of
further possibilities to reduce cost beyond those specified in LCC
calculations

Supplier’s firm-level | - Long-term cost consequences of vehicle and core component
designs (service interval lengths of major components, LCCs/
spare part cost of major components, ease of serviceability)

- Need toinvest into and efficiently coordinate maintenance-re-
lated resources (specialised maintenance-related sales and
marketing resources, supplementary maintenance-related prod-
ucts, component repair centres, logistics facilities)

Indirectly con- - Modified translation interface 1: purchase cost of frequently ex-
nected relation- changed subcomponents

ships with suppliers | . Modified translation interface 2: efficient local coordination of
of major compo- component repairs

nents

- Modified franslation interface 3 (Supplier X): local pricing of re-
placement components; relative opportunity cost advantages
of "replace with new component” strategies compared fo “re-
place with repaired component” strategies, efficient coordina-
tion of repairs and replacements

On Heavy Machinery’s firm level, OBA steers attention to the need to
develop vehicles that are optimal from a long-term cost perspective and the
need to invest into and coordinate efficiently different kinds of maintenance-
related resources. These include proactive maintenance-related sales and
marketing resources, supplementary maintenance-related products, compo-
nent repair centres and logistics facilities.

In the indirectly connected relationships between Heavy Machinery and
its own sub-suppliers of major components, OBA draws attention to differ-
ent maintenance-related aspects. In some relationships, OBA draws Heavy
Machinery’s attention to the potentially excessive pricing of particular sub-
components and the need to investigate those by increasing its own visibility
of related costs. In some other relationships, it draws attention to the effi-
cient coordination of component repairs. Finally, in the relationship with
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Supplier X, it mainly draws attention to the pricing of replacement compo-
nents, potentially diverging perspectives on opportunity costs and the need
to tightly coordinate maintenance-related work.

If we compare this use with that observed in prior studied translation
interfaces (Chapter 3.3.1), several similarities and differences become visible.
First, we can note that OBA is only to a very limited extent used to direct
attention to and make decisions about product development and production
related resources on the relationship level. In contrast, this use occurs almost
exclusively on Heavy Machinery’s firm level. Heavy Machinery develops
“standardised” versions of new vehicle models based on information gained
through systematic customer interviews and demand forecasts with larger
groups of customers. It tests these products at several sites run by different
potential buyers of the product. In addition, it develops maintenance-related
products, such as upgrade kits and plug and play modules, based on analyses
of the vehicle status of larger fleets of vehicles. Significant adaptations of
these “basic” product models occur, but these are mainly performed by
Heavy Machinery without much involvement of Contractor and not sup-
ported by the disclosure of other data than individually calculated, fixed
prices without disclosed margins. This limited use contrasts significantly
from prior studies on OBA in translation interfaces, where buyers and sup-
pliers jointly conduct parallel engineering over extended periods of time
based on detailed commercial and technical disclosures (Cooper and
Slagmulder, 1999a, 2004, Agndal and Nilsson, 2008, 2009, 2010). It also dif-
fers from product design and production related discussions in specified (see
for example Yoshikawa et al., 1994, Alenius et al., 2015) and interactive in-
terfaces (see e.g. Agndal and Nilsson, 2009).

The limited joint use between buyers and suppliers of capital equipment
with regard to product development and production does at the same time
not mean that OBA is completely irrelevant in this area. It rather seems to
play a different role, limited to Heavy Machinery’s firm level. OBA allows
Heavy Machinery for example to improve its internal analyses with some
external customer data. It can accordingly better understand the demand for
new products and adapt its production capacities. Moreover, it provides
Heavy Machinery with a specific, customer-focused lens through which it
can evaluate new development projects and even motivate the development
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of entirely maintenance-focused products. As customers analyse differences
in long-term cost between vehicle models and manufacturers with the help
of OBA information, internal development projects are now not only ana-
lysed in terms of their potential impact on performance improvements and
product cost, but also in their ability to reduce spare part, labour and oppor-
tunity cost. This contrasts with a situation before the introduction of OBA,
where the focus in product development mainly rested on increasing equip-
ment performance and developing designs that are optimal from a produc-
tion rather than a maintenance perspective. In addition, Heavy Machinery
can assess whether and when it should launch maintenance-related products,
such as upgrade kits and plug and play modules.

Second, in contrast to prior studied translation interfaces, OBA is also
not used to draw attention to and facilitate decisions with regard to price
changes as input cost, exchange rates and volumes might fluctuate and effi-
ciency improvements might be realised over time (Agndal and Nilsson, 2008,
2009, 2010). Instead, vehicle prices are negotiated at the time of purchase
without any cost and margin information being presented. Likewise, the
prices of several thousands of spare parts, labour and supplementary prod-
ucts are adapted annually, usually without providing any specific reasons for
those adjustments.

Third, OBA continues to be used to draw attention to and avoid poten-
tial disruptions in the supply chain. The focus shifts, however, from avoiding
potential disruptions in product development and production along the ex-
tended supply chain (Agndal and Nilsson, 2008, 2010) to potential disrup-
tions that might be caused by insufficient stocks of spare parts. The only data
item discussed with regard to the development and production of vehicles is
lead-time, while the stock of spare parts at the warehouse closest to the Con-
tractor’s site and the DIFOT indicator (percentage of spare part orders de-
livered in full on time) are closely monitored and discussed to avoid
disruptions in the supply of spare parts.

Fourth, OBA appears to be most intensively used to direct attention to
and make decisions about investments into maintenance-related resources
and their efficient coordination. As maintenance-related costs constitute the
majority of total vehicle cost, predictability of those is of particular value to
Contractor. The provision of initial cost estimations evokes in this context a
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form of responsibility on the side of Heavy Machinery that extends a long
time after formal product warranties have expired. If the equipment does not
live up to its initial cost estimations, it becomes difficult for Heavy Machinery
to sell additional vehicles in the future. In addition, Contractor might search
the help of component suppliers and IASPs to achieve initially presented cost
levels, which might undermine Heavy Machinery’s maintenance-related busi-
ness. Heavy Machinery and Contractor put accordingly a lot of their atten-
tion into identifying potential deviations from initial estimations, removing
their root causes and finding ways to reduce costs further. The availability of
OBA information provides also the opportunity for Heavy Machinery and
its indirectly connected suppliers to plan investments into maintenance-re-
lated resources and to coordinate those more efficiently. With better plan-
ning based on OBA information received from customers, Heavy Machinery
can create important efficiency advantages over competing vehicle manufac-
turers, component suppliers and IASPs. Moreover, it can proactively lock
Contractor into maintenance-related sales deals before the latter even has
noticed its demand for them and enquired with competing component sup-
pliers and IASPs.

In conclusion, we can accordingly also observe large differences with re-
gard to the use of OBA in the studied interface compared to translation in-
terfaces studied by prior research. In particular, OBA appears to be less used
with regard to product development and production related questions and
price-renegotiations. Instead, its main focus on the three studied organisa-
tional levels seems to move to managing maintenance-related aspects, includ-
ing the proactive management of potential disruptions caused by insufficient
spare part stocks.

8.1.4 Synthesis and discussion of the implied links

In comparison to prior studied translation interfaces, the studied interface is
accordingly characterised by additional maintenance-related interdependen-
cies. This increase in interdependence appears at the same time not to be
connected with a simply more comprehensive design and use of OBA com-
pared to prior studied translation interfaces (Cooper and Slagmulder, 1999a,
2004, Agndal and Nilsson, 2008, 2009, 2010). Rather, we can observe how
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both the design and use of OBA change their characteristics. With the ex-
ception of Supplier X, most sub-suppliers are for example now consciously
excluded from the information exchange. In addition, IASPs, a new group
of business actors, are also problematized. Many data items that have been
seen as important to coordinate product development and production are
consciously and proactively removed from the interface or only presented in
less detailed formats. This includes detailed product cost calculations as well
as technical information on the design of products, product development
and manufacturing facilities and the structure of the wider supply network.
At the same time, information on different elements of long-term mainte-
nance-related cost and performance is added to OBA.

The general focus of the use of OBA appears to also shift to mainte-
nance-related considerations. Product development and production related
questions are now merely dealt with internally at Heavy Machinery. In this
context, the focus changes also from developing designs that are mostly op-
timal from a performance and production perspective to include mainte-
nance-related considerations. On an overarching level, we can accordingly
conceive a partial (dis)connection between the observed interdependencies
in product development, production and maintenance and a design and use
of OBA that is mostly centred on maintenance-related aspects on the rela-
tionship level.

Focus on particularly important (maintenance-related) problems

One explanation for this disconnection might be found in the argument that
business firms need to tailor their OBA exchanges to certain, important
problems as they are limited in their perception and information processing
capacities (see Chapter 2.1.1 and for example Kulp, 2002, Lamming et al.,
2004). As the investment into and coordination of maintenance-related re-
sources is regarded as more important compared to product development
and production related aspects, the information exchange would conse-
quently shift to the former aspects while the latter aspects are side-lined.
Some empirical support for such a line of argumentation can be found
in the study’s observations. Investments into new vehicles are significant in
financial value and impact Contractor’s ability to provide certain services to
its own customers in the medium- and long-term. At the same time, they are
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only made at distinct time intervals, usually connected to a tender or larger
replacement purchase. As vehicle prices are fixed, they can be regarded as
certain by Contractor from the moment an order is placed. They accordingly
cause also no uncertainty in Contractor’s connected tender calculations.
Moreover, product design requirements can usually be adequately com-
pressed in functional and interface requirements. Product development and
production can accordingly be mostly carried out several thousand kilome-
tres away from Contractor’s operations. Only prototype reviews and tests
and some very specific adaptations need to be performed locally.

In contrast, maintenance-related cost constitute the majority of total cost
and involve high degrees of uncertainty. While they can be depicted in #heo-
retical LCC estimations, their realisation 7 practice depends on how well a large
number of technical and organisational resources are adapted to each other
on a daily basis in the specific buyer-supplier interface. In addition, whenever
things do not go as they should, significant opportunity costs can arise. A lot
of the daily work in the interface centres accordingly on correcting any un-
expected problems as quickly as possible and limiting their further impact
within the extended business network. Pertaining problems might otherwise
quickly turn a highly profitable project into a highly unprofitable one for
Contractor and indirectly connected firms. By being better in managing
maintenance-related aspects and reducing uncertainty, Contractor can create
competitive advantages over its competitors, also as the majority of costs are
connected to these. This becomes accordingly also a top priority for Heavy
Machinery, whose ability to sell more equipment depends on Contractor’s
satisfaction not only with the functionality and performance of the vehicle as
such, but, most importantly, with its maintenance-related support.

We can accordingly see how the business partners limit their OBA ex-
change to a few, easily interpretable data items that help them manage their
maintenance-related interdependencies. Heavy Machinery and Contractor
extend their OBA exchange for example to include information to indicators
of spare part related cost (LCC, vehicle status) and labour and opportunity
cost (service interval lengths, machine availability, ease of serviceability, lo-
gistics performance). At the same time, the exchange of other data items is
reduced as it might only drown the business partners with unnecessary data
and divert attention into less important areas (Kulp, 2002, Lamming et al.,
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2004). An example of such a piece of information is the product cost of the
150,000 individual spare parts which Heavy Machinery offers. As we could
observe, the internal availability of such information within its own organisation
is highly feared by Heavy Machinery’s managers as it might divert the focus
from creating additional value to primarily distributive fixed-pie discussions
(Chang et al., 2013). Heavy Machinery works accordingly actively on hiding
such information not only from its customers, but also from its own employ-
ees working directly with those.

Avoiding the disclosure of potentially misused information

Another explanation might be found in the observation that the detailed dis-
closure of commercial and technical information might be useful to coordi-
nate product development and production related matters, but might “fire
back” when maintenance-related aspects are discussed. The potential
(mis)use of information in this latter area would accordingly preclude its dis-
closure in the first place (see Chapter 2.1.2 and for example Baiman and
Rajan, 2002a, 2002b, Jarimo and Kulmala, 2008) and only more abstract
forms of information would be provided (Miller and Drake, 2016). Some of
the findings of our study underline the relevance of this argument.

We could for example observe that most of the team effects in the inter-
face arise from combining the equipment with additional, maintenance-re-
lated resources and that the generated economic value is primarily distributed
by means of the pricing of maintenance-related products between Heavy Ma-
chinery and its customers. The reason for this lies in how customers, includ-
ing Contractor, have historically formed their buying decisions. Prior to the
introduction of OBA, customers did not have access to information on the
equipment’s long-term cost and, accordingly, based their purchase decisions
on the manufacturer’s brand, the machine’s functionality and its initial price
tag. Vehicles have accordingly been priced highly competitively. At the same
time, vehicle manufacturers could charge relatively high prices for their spare
parts as customers lacked detailed insights into differences in maintenance-
related costs and IASPs were still limited in their ability to produce non-gen-
uine copies of frequently exchanged parts. Even though OBA has increased
transparency for customers regarding total costs, initial vehicle prices have
remained highly competitive. Most profitability for Heavy Machinery arises
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consequently still from the sale of maintenance-related products and services.
If Heavy Machinery provided its customers accordingly with detailed cost
breakdowns in connection to highly competitive vehicle sales prices, it would
have large difficulties in justifying its high profit margins on spare parts and
services both internally and externally later on.

Moreover, we could also observe how major component suppliers,
IASPs and Contractor (mis)use the information available in the interface to
their own advantage. Based on identifiers, component suppliers and IASPs
for example provide Contractor with quotes for genuine and non-genuine
spare parts in competition to Heavy Machinery. In order to preclude such
(mis)uses of available information, Heavy Machinery actively works on re-
ducing its availability. It for example cooperates with major component sup-
pliers in order to provide parts with unique designs and lock article numbers
on the component level. In addition, it engages with alternative suppliers of
subcomponents and recycling companies and implements adaptations in
product development and logistics on its firm level in order to steer infor-
mation and commercial product flows to its own advantage. In this context,
we could also see how sales gap analyses and, thus, the use of OBA infor-
mation reinforces the connected conscious OBA design work.

The omission of detailed commercial and technical information from the
OBA design and the reduced use of OBA in product development and pro-
duction might accordingly be explained by the higher importance of mainte-
nance-related aspects and the potential misuse of such information.
Interestingly, the complementarity of the two lines of reasoning can be fur-
ther underlined by observations on their combined use in practice. Heavy
Machinery argues for example that the provision of spare parts in the form
of kits reduces the informational complexity for Contractor. At the same
time, it implements these changes consciously in order to reduce the amount
of information available in the interface and to strengthen its own position
vis a vis major component suppliers and IASPs.
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8.2 Open Book Accounting and the intro-
organisational level

In line with the analytical framework and the focus of prior literature on
OBA, the discussion has so far been limited to understanding which data
items firms exchange and how they use those to direct their attention and
make decisions in capital equipment sales. Accordingly, we have focused less
upon the ways in which they exchange this information. The form of trans-
mission is, however, an important element of any accounting information
system (see for example Gordon et al., 1978). As the thesis has provided
some important insights in this regard, our discussion shall be widened in the
following,.

8.2.1 Automatic and manual information exchanges

In general, OBA information exchanges might be conducted in two ways:
automatically through interlinked formal information systems and manually
as individual business units request and provide information to their coun-
terparts in other firms (Caglio and Ditillo, 2012, Cooper and Slagmulder,
1999a).

Heavy Machinery and Contractor appear to draw on automatic information
exchanges with regard to relatively few data items. Contractor accesses for ex-
ample the prices of spare parts, checks their stocking and places orders via
Heavy Machinery’s online catalogue and an EDI interface that connects its
own maintenance-planning system with Heavy Machinery’s Enterprise Re-
source Planning (ERP) system. In addition, Heavy Machinery has taken steps
to automatize the exchange of vehicle status and performance information
through the introduction of remote monitoring tools. Relegating these “rou-
tine” information exchanges to formal, interlinked information systems frees
resources of the two firms, which these, in turn, can use to identify, analyse
and manage specific problems. In addition, it provides opportunities for in-
creasing the frequency of the respective exchanges at low cost, which im-
proves their accuracy. Automatization contributes accordingly to the
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effectiveness and efficiency of the OBA exchange with regard to these fre-
quently exchanged, invariant data items (Cooper and Slagmulder, 1999a,
Kulp, 2002).

In parallel, Heavy Machinery and Contractor use mwanual information ex-
changes with regard to most data items. These include vehicle prices, LCC
information and service interval lengths provided by Heavy Machinery, but
also information on current tenders and different kinds of feedback infor-
mation provided by Contractor. As the relevance of these pieces of infor-
mation differs over time and usually requires explanation and discussion,

their manual exchange contributes to the overall efficiency and effectiveness
of the OBA exchange (Lamming et al., 2004, Caglio and Ditillo, 2012).

8.2.2 The intra-organisational dimension of manual information
exchanges

Provided the high importance of manual OBA exchanges, Tomkins (2001)
and Caglio and Ditillo (2012) argued that it might be important to study how
these are supported on the intra-organisational level by the involved firms.
Firms might for example need to ensure that their individual business units
receive access to relevant, interface-specific information in order for them to
be able to share this information with their counterparts in other firms.
Prior research on how firms support inter-firm OBA exchanges on their
firm level in practice is at the same time rather limited and includes some
controversies. Most prior literature has for example only commented in very
general terms on that access to detailed, ABC cost information and experi-
ence with advanced costing techniques on the firm-level might be seen as a
precondition to the implementation of OBA on the inter-firm level (Nicolini
et al.,, 2000, Kajiter and Kulmala, 2005, Wouters et al., 2005, Coad and
Cullen, 20006, Fayard et al., 2012). At the same time, some experimental stud-
ies have cast doubt on that the provision of detailed information to individual
negotiators might lead to its actual use by these on the inter-firm level (Drake
and Haka, 2008, Chang et al., 2013). Drake and Haka (2008) have for exam-
ple conducted an experiment that showed that negotiators with access to
detailed information share this information with their counterparts to a lower
degree than negotiators with access to more coarse information. Despite
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their general ability to identify more cost reduction opportunities compared
to negotiators with less detailed information, they accordingly achieve also
on average fewer of them compared to negotiators with access to more
coarse data. Drake and Haka (2008) explain this behaviour with inequity the-
ory according to which negotiators have an aversion towards inequitable ne-
gotiation results in general and achieving lower results compared to their
counterparts in particular. Due to the risk that their counterparts might re-
ceive a higher part of the available benefits in the following negotiations,
negotiators accordingly avoid sharing such information from the outset.

In this context, the present thesis is the first to provide a detailed account
on how firms support OBA exchanges by arrangements on the intra-organ-
isational level in practice. The so far rather implicit observations made at
Heavy Machinery are summarised in Table 24 (p. 261) and Table 25 (p. 263)
in a more explicit format. In line with our discussions on the inter-firm level,
the former table distinguishes the business units at Heavy Machinery that are
directly or indirectly involved in manual information exchanges with Con-
tractor. For analytic purposes, the many units are grouped into four larger
groups, each of which includes units primarily concerned with vehicle- and
maintenance-related sales. The table outlines also the kind of internal and
external information these groups of units have access to. The second table
summarises the areas into which this information appears to direct the units’
own attention and in which it supports their decision making. The findings
can be summarised as follows.

Directly customer-interfacing units

Directly customer-interfacing units form the first group of units. They in-
clude the key account manager responsible for vehicle sales to Contractor as
well as several units responsible for the sale and provision of maintenance
related products and services (regional service sales manager, service techni-
cians, service administrators and warehouse staff). Directly customer-inter-
facing units appear to generally have access to the same kind of internal data
items as they convey to or collect from Contractor. We could for example
observe that the key account manager has access to the sales price of partic-
ular vehicle configurations. He can also access some indicators of LCC, op-
portunity and labour cost. At the same time, he appears to neither have
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Table 24 Intra-organisational units of Heavy Machinery that are directly and
indirectly involved in the OBA exchange with Contractor

Business Unit

Internal information

External information

Customer-interfacing units

service techni-
cians, service
administrators,
warehouse staff

Final - Key account e Machine price, no insight Tenders and future vehicle
SalesOrg manager info consolidated or lo- demand
cal profit margins Vehicle status information
e Llife Cycle Cost Feedback on pricing, LCC,
e Machine availability, ser- machine availability, logis-
vice intervals, ease of tics performance
serviceability and local Internal analyses on vehi-
maintenance support cle’'s life cycle status
¢  No information on new
product development
projects unless own cus-
tomers are involved in
prototype reviews and
tests
Service - | Regionalservice | e  Net customer prices for Vehicle status information
SalesOrg | sales manager, maintenance-related Feedback on pricing, LCC,

products, no insight into
local or consolidated
cost/ margin,

LCC

Machine availability, ser-
vice infervals, ease of
serviceability and local
maintenance support
Maintenance and oper-
ations instructions, spare
part books

machine availability, logis-
tics performance

Regional service sales man-
agers only: internal sales
analyses per customer,
quotes conducted over
phone for maintenance-re-
lated products for customer

Business line and product managers

Business line and
product manag-
ers

Final -
SalesOrg

Machine price, local
cost and profit margin
Business line managers
only: consolidated profit
per vehicle category
Machine availability, ser-
vice intervals, ease of
serviceability and local
maintenance support
Information on upcom-
ing prototype reviews
and tests with customers
in the region

Same as KAM (through
KAMs), however, from mulfi-
ple customers who might
stand in competition

Sales plans
Escalated problems




262 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

Service -
SalesOrg

Business line and
product manag-
ers

Spare parts: net cus-
tomer price, local
landed cost, local profit
Labour: price, local cost,
profit levels, utilisation
Business line managers
only: consolidated profit
on spare parts by vehicle
type & price group

No information on indi-
vidual spare parts apart
from generic descrip-
tions and Heavy Machin-
ery's own article number

Operational sales plans
("Heat Maps”) and reve-
nue targets per customer
and region

Special purpose analyses
for identifying product op-
portunities, sales cam-
paigns, facility investments
Escalated problems by cus-
tomer facing staff

Global marketing units

Final
(& Core) -
Global

Marketing

Machine price and pro-
duction cost, consoli-
dated and local profit
levels

General information on
LCC, machine availabil-
ity, service intervals, ease
of serviceability, how-
ever not adapted to lo-
cal differences

Full insight into new prod-
uct development pro-
jects

Budgets of SalesOrg
FleetData via Service

Service -
Global

Marketing, incl.
pricing unit

List prices for spare parts
along cost and local
and consolidated profit
levels for specific sales
organisation, local cost

Budgets of SalesOrg

Access to FleetData, but
global analyses limited to
validation of upgrade kits
and plug & play modules

Escalations from SalesOrg

Engineering and purchasing un

its

Limited insights into sales
prices of spare parts
Limited technical infor-
mation on Core’s prod-
ucts

Final - Engineering e Information on technical Indirectly: Escalated prob-
Global design and produc- lems with existing product
tion/purchase cost designs, new product ideas
e No insight on sales prices Directly: Systematic cus-
and margins tomer interviews and infor-
mation from prototype
reviews and tests
Service - Purchasing & En- | ¢ Purchase price of spare Escalated price and brand-
Global gineering units parts ing-related problems
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Table 25 Use of Open Book Accounting on the firm-level at Heavy Machinery

Business unit

Areas to which attention is di-
rected

Decisions taken

Customer-interfacing units

service techni-
cians, service
administrators,
warehouse staff

and closure of poten-
fially existing gaps

e |dentification and cor-
rection of deviations (in
particular related to op-
erator abuse, product
design, pricing problems)
and maintenance-re-
lated problems

Final - Key account e Customers’ vehicle pur- Purchase decisions of cus-
SalesOrg | manager chases for new sites and tomer
as replacements Revenue budget
e Problems that might Prioritisation and escalation
cause deviations from of problems
LCC and other mainte-
nance-related indicators
and, accordingly, might
hinder future sales
e (Tosome degree:
maintenance-related
problems)
Service - Regional service | ¢  Maintenance-related Proactive customer contact
SalesOrg | sales manager, sales, incl. identification & sales

Customer-focused (reve-
nue) budgets and sales
plans

Prioritisation and escalation
of problems

Business line and product managers

Final - Business line e  Overall sales and com- Vehicle prices, prices of
SalesOrg | and product bined local and consoli- packages including labour
managers dated profitability in the and spare parts, bridging of
region lead-time, incentive
e  Offering of vehicles and schemes offered to custom-
local adaptations ers based on expected ser-
vice interval lengths
Prioritisation and escalation
of design-related and pric-
ing problems
Customers to contact for
prototype reviews and tests
Local sales and cost budg-
ets for SalesOrg
Service - Business line e Local vehicle and Maintenance-related prod-
SalesOrg | and product maintenance-related uct offering (upgrade &
managers product offering plug & play kits, component

repairs) and connected fa-
cility investments
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Maintenance-related fa-
cility investments and lo-
cal supplier structure
Reducing sales gaps and
ensuring LCC are keptin
practice and further re-
duced

Maintenance-related local
sales campaigns

Reallocation, fire sale and
scrapping of spare part
stocks

Choice of and coordination
with external repair centres
Local sales and cost budg-
ets for SalesOrg
Prioritisation, local resolution
or escalation of fechnical
and commercial problems

Global marketing units

Global maintenance-re-
lated product offering,
incl. facility designs and
investments

Final Marketing e Globalsales and consoli- Decisions on product offer-
(& Core) dated profitability ing and its pricing
-Global e Vehicle offering (perfor- Prioritisation of escalated
mance, total cost) problems
e Design-related problems Global budgets in alignment
with local budgets
Service - Marketing, incl. e Clobal sales and consoli- Decisions on product offer-
Global pricing unit dated profitability ing, pricing, branding of

spare parts

Prioritisation of escalated
problems

Global budgets in alignment
with local budgets

Engineering and purchasing units

and their packaging to
reduce competition in
the aftermarket

Final - Engineering e Design of new vehicles New product development
Global from a long-term (prod- projects
uct) cost perspective, Product care projects
incl. ease of serviceabil-
ity
e  Correction of specific
design-related problems
e Aftermarket-related
competition
Service - Purchasing & e  Purchase price Decisions on unique compo-
Global Engineering e Branding of spare parts nent and subcomponent
units design, locking of article

numbers

Decisions of changes with
and of suppliers for reasons
connected to the pricing &
branding of spare parts
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access to product cost nor local or consolidated profit margins of vehicles as
this information is kept private by Final’s business line and product managers
preparing these offers. Key account managers are also only informed about
new product development projects for which the involvement of their cus-
tomers in prototype reviews and testing is requested by global product de-
velopment units. This means also that, if they get access to information on
new product development projects, this happens only towards the end of the
product development process. The spread of rumours to Contractor, com-
peting vehicle manufacturers and Independent Aftermarket Service Provid-
ers (IASP) is accordingly consciously limited.

Similarly, we could observe that customer-interfacing maintenance-re-
lated units have access to maintenance-related price information, LCC and
different indicators of opportunity and labour cost as well as to maintenance
and operations instructions. Most other commercial and technical infor-
mation are at the same time hidden from them. As we observed, technical
information available in I'T systems used by Heavy Machinery’s global prod-
uct (Core, Final) and service units (Service) are for example purposefully re-
placed by generic article descriptions (e.g. bolt, valve, hose) in SalesOrg’s
systems. In addition, all commercial information on the purchase/produc-
tion cost of articles, their article number at suppliers and the name of suppli-
ers is replaced by Heavy Machinery’s own internal article number,
information on the global distribution centre supplying the item, its landed
cost and recommended sales price in SalesOrg’s system. The screens con-
taining information on local landed cost and local profit margins are, in turn,
not accessible by customer-interfacing units. Only business line and product
managers can access these.

These customer-interfacing units are also involved in the collection of
different kinds of data items from Contractor. These include information on
future vehicle demands, vehicle status information and different kinds of
teedback, including competitors’ pricing for vehicles and spare parts. In ad-
dition to access to this raw data, customer-interfacing units can also access
some summary reports that are prepared by product managers based on this
data. Key account managers for example receive analyses based on vehicle
status information that specity the life cycle stage of vehicles sourced from



266 OPEN BOOK ACCOUNTING AND RESOURCE INTERDEPENDENCIES

Heavy Machinery and competitors. In addition, regional service sales man-
agers can access sales gap analyses and analyses on price enquiries made by
customers over the phone.

As part of the study, we could note how this information directs the at-
tention of these units to identifying and realising existing vehicle and mainte-
nance-related sales opportunities and correcting potential deviations that
might occur with regard to promised life cycle, labour and opportunity cost.
Based on the obtained information, they might decide to proactively contact
customers and support them in their vehicle and maintenance-related pur-
chasing decisions. In addition, customer-interfacing units are involved in de-
cision making on internal revenue budgets and sales plans and prioritise and
escalate specific problems their customers encounter.

Business line and product managers

Business line and product managers form a second group of units. These
units are primarily indirectly involved in the OBA exchange with Contractor
as they set the commercial guidelines for customer-interfacing units and re-
solve design and price-related problems that are escalated to them. At the
same time, they take occasionally also directly part in the monthly coordina-
tion meetings with Contractor and discuss particular escalated issues directly
with their counterparts at Contractor. The reason for their occasional direct
involvement lies in the importance of Contractor for Heavy Machinery in
terms of business value and its position as lead-user in the local market. Com-
pared to directly customer-interfacing units, business line and product man-
agers have access to some additional internal information. They can for
example access the screens with local cost and local profit margin infor-
mation on machine and maintenance-related product sales. In addition, busi-
ness line managers receive accounting reports on the consolidated profit of
vehicle and maintenance-related sales per vebicle tpe.’' As observed before,
this higher abstraction level is itself purposefully chosen as managers accord-
ingly cannot draw inferences from the profitability of the overall category on
the profitability of individual products. Their ability to provide local price

1 As described before, Final produces three different vehicle types. Each vehicle type includes many dif-
ferent vehicle models. Financial information per vehicle type is accordingly very crude and available for
both Final and Service.
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concessions that go beyond local profit margins or to conduct local sourcing
is accordingly limited. Business line and product managers might be asked to
indicate customers for prototype reviews and tests. They might accordingly
have some more information on current product development projects com-
pared to key account managers, which have this information only for their
customers. They receive such information accordingly also a little bit earlier.

Through customer interfacing units and internal I'T systems, business
line and product managers can access approximately the same kind of infor-
mation from customers. At the same time, in their daily work, they appear to
commonly rely on higher level analyses across customers and vehicle types.
Information on future vehicle demands of several customers are for example
combined into the sales targets for key account managers. Similarly, sales gap
analyses, operational sales plans and revenue targets exist for maintenance-
related sales per customer and regional service sales manager. Their achieve-
ment is monitored with the help of accounting reports. Via the FleetData
database, business line and product managers can also access some limited
information on vehicle users in other countries. This information is in par-
ticular used in connection to fire sales of stock or if particular questions on
a certain vehicle model arise in a sales process.

These units appear to use the information to direct their attention to
particular areas and facilitate decision making therein. Attention is for exam-
ple directed to sales revenue and local profits for SalesOrg’s entire region
rather than particular customers, the local product offering and connected
facility investments. Within these areas, vehicle sales forecasts, sales gap anal-
yses and escalated problems facilitate concrete decision making and follow-
up with both customer-interfacing and global marketing units. We could for
example observe how business line managers negotiate revenue targets with
customer-interfacing units at SalesOrg and with global marketing units for
SalesOrg as a whole. In addition, we could see how business line and product
managers analyse the local product offering and connected facility invest-
ments as well as potentially necessary co-operations with external component
repair centres. They also establish particular offers for Contractor and other
customers, decide on the focus and start date of sales campaigns and priori-
tise among different commercial and technical problems escalated to them.
We could observe how they either try to resolve these issues on the local
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level and/or escalates them to global marketing and engineering units, which
might in turn prioritise and escalate those.

Global marketing units

Core’s, Final’s and Service’s global marketing units can be identified as a third
group of units involved in the OBA exchange with Contractor. They are
mostly indirectly involved in specific customer relationships. The only ex-
ceptions arise in connection to systematic customer interviews that might be
performed directly by Core’s and Final’s product marketing units or during
Contractor’s visits to Heavy Machinery’s development and production facil-
ities to give feedback on specific prototypes. Product managers from
SalesOrg might follow along on such trips. In contrast to the first two groups
of units, global marketing units have relatively unrestricted access to com-
mercial and technical information for their respective products. Service’s
marketing unit has for example insight into purchase/production cost and
the indirect cost allocated on the global and local level to specific spare parts.
Services” marketing unit can also access information on current vehicle use
via the FleetData database. In their daily work, the two units rely, however,
mostly on more abstract information across customer groups and vehicle
fleets from financial forecasts and reports as well as concrete problems esca-
lated by sales organisations.

In line with this information, their attention appears to primarily lie with
global sales and profitability and the global product offering and associated
facility designs and investments. They accordingly form decisions on the
global pricing of vehicles and maintenance-related products as well as prob-
lems escalated to them. They for example decide on specific price requests
and escalate problems to purchasing and engineering units. In addition, they
are involved in the establishment of local and global budgets and business
cases for new vehicles and maintenance-related products.

Engineering and purchasing units

A fourth group of units appears to consist of Core and Final’s engineering
and Service’s purchasing units. Based on the made observations, these units
appear to have full insight into the technical design of products, their cost
and suppliers. Two exceptions are, however, notable. First, engineering and



CHAPTER 8 269

purchasing units appear to not have access to the sales prices charged to
specific customers. Accordingly, engineering units approximate LCCs based
on purchase/production cost. Secondly, access to some technical infor-
mation concerning Core’s products is limited for Service’s purchasing unit to
avoid supplier changes.

Information from Contractor appears to be mostly filtered multiple
times by units on the level at SalesOrg and global marketing units. Feedback
on product design related problems are for example filtered first by business
line and product managers on the level of SalesOrg while pricing related is-
sues are filtered on the level of SalesOrg and by the pricing managers belong-
ing to Service’s marketing unit. An exception are prototype reviews and tests
in which Heavy Machinery’s engineering units directly interact with Contrac-
tor. As noted, engineering and purchasing units are indirectly involved in the
information exchange with Contractor as they reside over the (standardised
or unique) design of components and subcomponents and their locking and
branding by suppliers. They also decide upon how often certain components
are exchanged to make their copying by IASPs more difficult and which in-
formation operations and maintenance manuals, including spare part books,
should contain.

Throughout the study, we could note how this directs the attention of
Final’s and Core’s engineering units to designing products from a combined
performance and total cost perspective. Potential aftermarket-related com-
petition is also kept in mind. Life cycle cost are estimated with the help of
production and purchase cost of individual parts. In addition, service interval
lengths and the ease of serviceability are used for guidance in specific product
development projects. The aim is to develop products with the lowest total
cost, irrespective of their current profitability for Heavy Machinery. Further-
more, attention is directed to specific design related problems that are esca-
lated to engineering units. OBA information affects also decisions on new
product development projects and product care projects, as part of which
specific, escalated problems are considered.

Based on the study, the attention of Service’s purchasing unit seems to
be directed to reactively finding solutions for escalated pricing and branding
related problems. Over time, this has also resulted in a generally more pro-
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active consideration of these products as products are still under their devel-
opment. They might accordingly also initiate new agreements as part of
which certain components receive a unique design and are locked at suppli-
ers. In addition, they might decide to investigate pricing related matters with
current and potential alternative suppliers. Such supplier changes are at the
same time limited to Final’s products.

Business- and interface-specific information design and use of Open
Book Accounting

With these empirical findings, the present study contributes to the literature
in several ways. To begin with, it confirms speculations by prior scholars that
tirms support inter-firm OBA exchanges with unit- and interface-specific de-
signs of their intra-firm formal information systems (Tomkins, 2001, Caglio
and Ditillo, 2012). In addition, this access to information appears also to be
connected to particular uses of the information within the interface by these
units.

Providing and hiding of information as part of intra-organisational
design

The study contributes to the controversy as to how much information indi-
vidual business units should receive access. As noted before, many prior
studies have argued for providing units directly involved in information ex-
changes with very detailed firm-level cost information (Nicolini et al., 2000,
Kajuter and Kulmala, 2005, Wouters et al., 2005, Coad and Cullen, 20006,
Fayard et al., 2012). At the same time, Drake and Haka’s (2008) experimental
study has illustrated that the access to detailed information might actually be
connected with a low use on the inter-firm level due to connected behav-
ioural uncertainties. In this context, the study highlights that, similar to the
inter-firm level (see Chapter 8.1.2), the firm-level design involves conscious
choices as to both which information that should be provided to specific
units and which other information that should be actively hidden from them. As
it seems, customer-interfacing business units should be provided with the
information, at the level of detail, that they are expected to share with their
counterparts in other firms. At the same time, other information should be
hidden from them completely or only available in more opaque forms.
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The limitation of information appears also not only to reduce potential
behavioural uncertainties (Drake and Haka, 2008). As part of the thesis, we
could also observe that the limitation of information contributes to the units’
understanding of their own internal and external roles. As customer-interfac-
ing units for example received access to limited commercial and technical
information, they understood that their role was to sell vehicles and mainte-
nance-related products, serve vehicles and discuss the “added value” (in
terms of higher service intervals and lower opportunity and indirect purchas-
ing cost) Heavy Machinery provides to Contractor. In contrast, discussing
the price of individual machines or parts and related profit margins was not
part of their usual role. Only in a very limited number of cases and after
additional information has been presented by Contractor, they might escalate
pricing issues internally. In these rare cases, their internal role transformed
to that of a representative of Contractor within Heavy Machinery, arguing
for price concessions in front of other units with the authority to adjust
prices. Similar observations were also made with regard to other units. Stra-
tegic purchases saw for example their focus on reducing the cost of externally
purchased spare parts and engineers saw their attention directed to designing
vehicles with low total costs. Despite the existence of occasional tensions®,
pricing questions are seen as an issue dealt with by marketing professionals
who know which maximum price customers might be prepared to pay. In
response to Dekker’s (2016) call for more research on how firms manage the
behaviour of units that are directly involved with external business partners,
one might accordingly also argue that the definition of the access to internal
and external information appears to play an important role.

In this context, the study emphasises also the inherent difficulty in limit-
ing the access to information in formal information systems that generally
follow an in-built integration logic (Davenport, 1998, Quattrone and
Hopper, 2005, Hyvonen et al., 2008). In order to be able to distinguish the
access to information, Heavy Machinery draws not on a single, integrated
system, but a patchwork of formal information systems (Markus et al., 2000)
and many specific rules of data entry and access (Gordon et al., 1978). One

62 Such tensions could arise when the performance of products was increased with the intention to cut their
LCC for the customer, but the marketing department then set a price that captured the additional value,
resulting in stable LCCs. In these cases, discussions between marketing professionals and engineers could
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ERP system, containing detailed commercial and technical information is for
example used by Heavy Machinery‘s global units. Another system with more
limited information is used by its sales organisations, such as SalesOrg. In
addition, several other systems, such as FleetData, are used. Moreover, cet-
tain rules appear to exist with regard to data entry and access within these
systems. In order to reduce the likelihood of supplier changes, certain tech-
nical and commercial information on Core’s products is for example not
saved in the global ERP system while the same is done for Final’s products.
Furthermore, certain screens with local cost and profit information are
locked for customer-interfacing units in the system used at SalesOrg.

Which information that should be provided to and hidden from specific
business units and the design of formal information systems is interface-spe-
cific. While the study accordingly provides insights on the information pro-
vided to business units of a capital equipment manufacturer selling through
translation interfaces, future research might need to study the design and use
by other units and in other interfaces. Such research might also provide op-
portunities for integrating inter-organisational accounting research with re-
search on the implications of Enterprise Resource Planning (ERP) systems
for management accounting. While this literature has grown substantially
over the past few decades (see for example the reviews by Dechow et al.,
2007a, Dechow et al., 2007b, Granlund, 2011), its inter-organisational dimen-
sion is still underdeveloped (Cuganesan and Lee, 20006).

Directly and indirectly involved units

The study emphasises also the need to consider intra-organisational units that
are both directly and indirectly involved in the OBA exchange. Prior OBA research
has focused exclusively on business units that are directly involved in manual
OBA exchanges (Drake and Haka, 2008, Van den Abbeele et al., 2009,
Masschelein et al., 2012, Caglio and Ditillo, 2012, Chang et al., 2013). Such a
focus has also recently been reiterated by Dekker (2016) in his literature re-
view and call for research on the interrelationship of intra- and inter-organi-
sational management accounting. Provided the observations made in this
studies, such a focus on directly involved units appears unnecessarily limiting.
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As part of the study, we could observe the importance of indirectly con-
nected units and their interaction with directly involved units in at least three
contexts.

To begin with, it appears that the access to information can only be lim-
ited for directly connected units as long as they can escalate particular prob-
lems to indirectly connected units with access to more information. If
customer-interfacing units for example were not able to escalate pricing-re-
lated questions via business line and product managers to global marketing
units, they would require access to product cost and margin information
themselves. This might, in turn, however, make it emotionally more difficult
for these units to use commercial and technical information in interactions
with Contractor and lead to role conflicts. In addition, it might be connected
to a generally wider spread of this relatively sensitive information, as employ-
ees change employer over their extended careers and might establish contact
with local suppliers. Sensitive information might accordingly be spread to
customers, component suppliers, competing vehicle manufacturers and
IASPs.

Furthermore, we could observe how the access to different pieces of in-
formation is connected to different uses and prioritisations by the involved
units (on accounting for prioritisation, see also Hakansson et al., 2010,
Hikansson and Lind, 2004, Dent, 1987). Customer interfacing units for ex-
ample primarily prioritise among their different customers based on revenue
potential, while SalesOrg’s business line and product managers prioritise
among the whole set of customers in their region and might take revenue as
well as local profitability considerations into account. Global marketing units,
in turn, prioritise among different regions and with consolidated profitability
in focus. They might accordingly provide sales organisations with price con-
cessions on reasonable grounds (e.g. pricing problems, sales campaign, of-
fering of component repairs), but usually only if the impact on customers in
other regions is limited. Otherwise, they might investigate the potential im-
pact on these other regions first before reaching a decision. Finally, global
engineering and purchasing units seem to prioritise in their decision making
based on what has the largest impact on overall product and purchasing cost.
These different prioritisations in decision making appear not coincidental,
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but systematically supported by differentiated access to information for di-
rectly and indirectly connected units and a system in which matters can be
escalated.

Finally, indirectly connected units appear to play an active role in design-
ing the information that directly connected units and external business part-
ners receive. We could for example observe how purchasing and engineering
units decide on the design of specific components, their update frequency,
their branding and locking at suppliers. In addition, they design maintenance
and operations manuals and spare part books. If these units and their work
had not been studied in detail, important elements of the OBA design would
potentially have been missed out, too. Accordingly, we might also have taken
the invisibility of certain information as granted, which in factis (pro)actively
constructed by these units.

8.3 Providing and hiding information in business
networks

Another element of the observed OBA exchange that might deserve more
explicit consideration is the hiding of information on the intra- and inter-
tirm level. Prior literature has observed hiding of information in two con-
texts. First, it has observed that firms might need to be selective in their in-
formation sharing with business partners, which implies the need to keep
certain information private and, thus, hidden from their counterparts (see
also Chapter 2.1). Selectivity reduces the risk of information overloads (see
e.g. Lamming et al., 2004, Caglio and Ditillo, 2012) and the risk of that the
information is misused by business partners (see e.g. Baiman and Rajan,
2002b, Jarimo and Kulmala, 2008). Second, the literature has observed that
firms implement contractual controls and trust to limit the spread of sensitive
information in the wider business network (Cooper and Slagmulder, 2004,
Tombkins, 2001). While certain information might accordingly be shared
among participants, the same information should remain hidden from non-
participants. Across both earlier discussed contexts, hiding has accordingly
been primarily framed as a decision to not share certain information and pas-
sively retain a certain invisibility for patticipants and/or nonparticipants that
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has existed from the outset, before OBA has been implemented. The deci-
sion as to which information that should (not) be exchanged are formed be-
tween the participants of the focal information exchange as part of the OBA
design.

8.3.1 Three characteristics of active hiding

The active hiding observed in the present study appears to differ from these
prior discussions in at least three ways. First, we can see how certain infor-
mation that have been available to Contractor and other business actors be-
fore the introduction of OBA are problematized and turned invisible by
Heavy Machinery later on. Examples include detailed descriptions in opera-
tions and maintenance manuals and accompanying spare part books, but also
information depicted on spare parts and their packaging. Interestingly, this
active hiding appears to even stretch to Heavy Machinery’s firm level where
the access to different pieces of information becomes more limited for dif-
ferent business units. Active hiding is accordingly not only about retaining a
certain, pre-given invisibility for participants and nonparticipants; invisibility
for these actors might also be proactively increased.

Second, active hiding appears to be a highly dynamic process; the kind
of information that is hidden from Contractor and other business actors ap-
pears to change over time. Heavy Machinery combines for example vehicle
status information collected from Contractor with LCC calculations to iden-
tify “gaps” in current sales that might be caused by a provision of too much
information in the past and a previously unproblematized, active “smug-
gling” of information by its component suppliers. Similarly, unconverted
quotations for spare parts are analysed in order to understand why Contrac-
tor did not buy them. Decisions on the further hiding of information are also
made in the connection to the launch of new vehicle models and their con-
nected components and subcomponents. Which information is to be hidden
is accordingly not negotiated at the outset of the OBA exchange, but is con-
tinuously reconsidered as OBA enfolds.

Third, active hiding appears to involve other actors that might even not
be considered as participants in our traditional understanding (see Chapter
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2.2.2) as they do not provide or receive, but hide information. Heavy Ma-
chinery cooperates for example with component suppliers and alternative
suppliers of subcomponents that might not be considered participants of its
focal information exchange with Contractor. Similarly, we can note the in-
volvement of a large number of internal business units at Heavy Machinery
which appear to not provide any information to Contractor, but primarily be
concerned with its hiding. An example are engineering and purchasing units
at both the product (Core, Final) and maintenance-related units (Service) that
(re-) consider the design and packaging of specific spare parts and initiate the
locking of its article number in the supplier’s systems. As the hiding of infor-
mation is negotiated between actors that do not actively participate in the
focal information exchange, it remains indiscernible by Contractor.

8.3.2 Invisibility as incomplete, actor-dependent and constantly
(re-)negotiated

There might be different reasons for why prior literature has not considered
active hiding as an important part of OBA before. One reason might be
found in its implicit assumption that complete invisibility exists before OBA
is implemented in a specific relationship. The origins of this assumption
might be traced back to the beginning of the literature on OBA and inter-
organisational control in general. Early works in these literatures have posi-
tioned themselves against neo-classical economics that foresees price as only
information exchanged and “buy or make” as the only decisions made by
tirms (see e.g. Gietzmann, 1996, Van der Meer-Kooistra and Vosselman,
2000). Observing different degrees of interdependence between firms in
business practice, the argument was formed that firms might need to ex-
change information in excess of “public” price information, which was seen
as equivalent with complete invisibility. Access to price information only has
subsequently become the implicit point of departure and comparison for
most OBA research (see e.g. Kulmala, 2002). This might, in turn, have re-
sulted in the depiction of OBA as a tool to zucrease rather than to manage, i.e.
increase and decrease, visibility.
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From a network perspective, such a view might be criticised as firms can
be expected to have access to different pieces of public and private infor-
mation from their many different directly and indirectly connected relation-
ships and information exchanges at any given point of time (see also
Tomkins, 2001).% Instead of assuming complete invisibility ptior to the in-
troduction of OBA, it might accordingly be more adequate to regard (in)vis-
ibility as a relative concept that depends on the network position of the
specific actor and is constantly (re-)negotiated, i.e. increased and decreased,
with the help of OBA. The study highlights in this context that even suppos-
edly “public” prices might be subject to active hiding. “Public” prices for
individual spare parts are problematized in the study as they stand in contrast
to selling capital equipment based on minimum long-term cost as a new point
of comparison. While being required to assign economic value to individual
maintenance-related transactions, their comparative function is accordingly
consciously challenged. The importance of the network position becomes
also clearly visible in the empirical study. Based on its findings, we might
speculate that IASPs have seen a lot of “public” information being provided
on spare parts and documentation material that they could exploit. Before
IASPs grew in size and extended their offers more aggressively, the same
visibility might not have been experienced by Contractor. It remained also
highly invisible to Heavy Machinery before it created its Service division and
conducted quantitative market analyses based on vehicle status and LCC in-
formation. Furthermore, it might also be argued that the different means im-
plemented by Heavy Machinery can be seen as targeted to changing different
actor-dependent rather than “general” visibilities. We will return to this point
below.

63 Some studies have observed how increased visibility in one relationship leads to a better understanding
of indirectly related relationships. Agndal and Nilsson (2010) and Alenius et al. (2015) observe for example
how retailers use OBA information from manufacturers of white-label products. Based on the received
information, they receive also better insights in the costs of branded products. These studies share, however,
still initial invisibility / access to price information only as the point of departure in their focal relationships.
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8.3.3 Embeddedness of information exchanges

Another highly related reason might be found in that prior research has em-
pirically mostly focused on how network embeddedness leads to the expan-
sion of individual focal information exchanges over time. Studies observed
for example how additional participants are recruited from the same (Dekker
and van Goor, 2000, Kajiter and Kulmala, 2005), competing (e.g. Cooper
and Yoshikawa, 1994, Dekker, 2003) and complimentary supply chains
(Alenius et al., 2015) and additional data items are exchanged accordingly.
While integration might be one way of relating previously distinct infor-
mation exchanges, it suggests a suppression of conflicts that form a natural
part of business networks (see e.g. Hakansson and Snehota, 1995, Dubois et
al., 2004). The observed active hiding might accordingly be seen as a symp-
tom of prior research having paid inadequate attention to the question of
how firms “embed” their information exchanges with other, already existing
and conflicting information exchanges and thereby aim to improve their own
network position.

Conflicting information exchanges in business networks

As part of the study, we could observe actors with differing agendas that
provide conflicting information in the interface. While Heavy Machinery and
Contractor focus on long-term equipment costs, including indirect purchas-
ing cost, other actors promote a competing logic of direct purchasing costs
of specific spare parts. Component suppliers attempt to secure their after-
market sales and accordingly consciously “smuggle” certain identifiers past
Heavy Machinery. In addition, IASPs proactively identify individual parts
and discover and produce non-genuine copies that they market based on the
component suppliers’ and equipment manufacturers’ article numbers. We
could also observe competing equipment manufacturers, which compete
based on long-term cost and apply similar spare part pricing logics. The price
of specific parts might nevertheless differ occasionally and create conflicts.
Moreover, we can observe that the focal information exchange between
Heavy Machinery and Contractor also needs to be carefully related to already
existing information exchanges Heavy Machinery entertains with competing
contractors and site-owners.
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Different ways of embedding information exchanges

Active hiding might be seen as one of four ways in which Heavy Machinery
relates its “new” focal information exchange to these already existing infor-
mation exchanges (Table 26, page 280). A deeper analyses reveals that Heavy
Machinery Jides specific pieces of information from Contractor and IASPs,
its own suppliers and its internal units. Heavy Machinery co-operates for ex-
ample with component suppliers and alternative suppliers of subcomponents
to lock article numbers and provide unique, branded components. As the
related information becomes private to the information exchange with its
suppliers, it becomes unavailable to Contractor and IASPs. In a similar man-
ner, Heavy Machinery repacks parts that are not marked physically to deceive
Contractor and IASPs about their “real” identity. Interestingly, Heavy Ma-
chinery withdraws also information from its own suppliers by drawing on
internal distribution and further limiting local purchasing. With the exception
of Supplier X, suppliers receive accordingly no information on the location
of Heavy Machinery’s customers, their product requirements and business
volumes.

In addition, we can observe the hiding of sensitive commercial and tech-
nical information from certain business units on the intra-firm level. Simi-
larly, sensitive information collected from Contractor is made unavailable to
key account managers supporting other customers.

Another way of relating can be found in Heavy Machinery’s attempt to
make information that it cannot hide alone or with business partners zrrele-
vant. An example is the provision of spare parts as kits. Parts that Contractor
and IASPs might be able to identify based on the information found on them
or their packaging are combined with parts they cannot purchase elsewhere
or copy that easily. Moreover, additional advantages in terms of logistics and
service efficiency and effectiveness are promoted together with these kits
that Contractor might forego if it purchased parts individually. Accordingly,
the information provided on specific items becomes, at least from the per-
spective of Contractor, some other customers and IASPs, irrelevant. Com-
parisons with the maintenance-related products offered by other equipment
manufacturers becomes also more difficult as the content of kits might differ.
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Table 26 Four ways of relating information exchanges to each other

1. Hiding information
- Co-operations with existing suppliers on locking article numbers and providing
unique designs
- Co-operations with alternative suppliers on providing branded subcomponents
- Repacking of otherwise unmarked spare parts
- Internal distribution and limited local purchasing
- Hiding internal and external information from business units

2. Making “public” information irrelevant
- Providing individual spare parts as kits

3. Adapting the incentives of others connected to the provision and use of conflicting infor-
mation

- Patenting

- Limited standardisation of frequently exchanged parts
- Increase in number of product releases

- Manual destruction of discarded excess stock

- One Stop Shop

4. Collection of additional information that provides information advantage

- Vehicle status information and its combination with Life Cycle Cost calculations

A third way of relating can be found in Heavy Machinery’s activities to
reduce the zncentives of specific actors connected to the copying of its inter-
nally designed parts. As Heavy Machinery for example increases patenting
efforts, limits standardisation and increases the number of product releases,
imitation of these parts becomes less interesting for IASPs. The manual de-
struction of discarded excess stock by recycling companies removes also pos-
sibilities for IASPs to buy certain parts cheaper. The incentives of Contractor
and other customers to engage in sourcing from other sources is also reduced
by these efforts. They benefit also from Heavy Machinery’s One Stop Shop,
which offers lower indirect purchasing costs and lower opportunity costs as
parts are directly available.

A final way of relating can be found in Heavy Machinery’s attempt to
create an information advantage over maintenance-related competitors by ex-
changing additional information with Contractor, to which these other actors
naturally have no access. As Heavy Machinery collects information on the
status of Contractor’s vehicles and combines them with internal LCC mod-
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els, it can proactively contact Contractor and sell maintenance-related prod-
ucts before Contractor even realised a need for them and can ask competing
actors for quotes. In addition, Heavy Machinery can become more efficient
and effective by proactively planning spare part and facility resource needs.
Moreover, based on the exchanged information, Heavy Machinery works to-
gether with Contractor on detecting and reducing deviations from cost mod-
els and reducing costs further. As these advantages cannot be provided by its
maintenance-related competitors in the same manner and are of high value
to Contractor, its dependence on Heavy Machinery increases.

Synthesis

The empirical observation that firms appear not only provide, but also ac-
tively hide information from each other can accordingly be connected to
broader theoretical and empirical concerns. The study highlights (in)visibility
not as a definite, but a situated concept that depends on the position of the
specific actor in the business network and is constantly renegotiated. In ad-
dition, it highlights four specific ways in which actors might relate their focal
information exchanges to other, already existing information exchanges in
business networks and thereby impact other actors’ visibility.

These findings have broader methodological implications. Future re-
search might for example be advised to take the “invisibility” of certain in-
formation not as given, but to provide an account of how it comes about and
is stabilised in business networks. As OBA concerns the provision of some
information and the simultaneous hiding of other information, this might
result in more symmetric descriptions of OBA. Moreover, we might need to
expand our understanding of who constitutes a participant in OBA. As it
seems, it is important to research all major directly and indirectly connected
actors in an interface, not just those that actively provide and receive infor-
mation. Furthermore, it appears important to pay more attention to how in-
dividual focal information exchanges are related to each other and how
“new” forms of OBA become embedded in networks in which other kinds
of information already fluctuate.






Chapter 9

Summary and Future Research

The aim of this chapter is to summarise the theoretical and practical contri-
butions of the study and to provide recommendation for future research on
Open Book Accounting (OBA). The chapter follows accordingly a threefold

structure.

9.1 Theoretical contributions

9.1.1 Open Book Accounting in capital equipment sales

The main objective of this study has been to understand the design and use
of OBA in capital equipment sales and how it differs from earlier studied
forms. Capital equipment sales differs from earlier studied buyer-supplier in-
terfaces in that resource interdependencies not only arise during the product
development and manufacturing of the equipment, but also during its use
and maintenance over extended periods (see e.g. Burt et al., 2010, Hofmann
et al., 2012). Spare parts, labour and supplementary products (e.g. training,
machine inspections) are for example required to conduct preventive and
corrective maintenance. Their provision builds on maintenance workshops,
component repair centres and global and regional distribution centres and
warehouses. They require also tight coordination between different business
units of the buyer and supplier to avoid high opportunity costs that result
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from scheduled repairs and unexpected breakdowns. In addition, substantial
maintenance-related interdependence exists with indirectly connected busi-
ness partners, such as other customers, competing equipment manufacturers
and different kinds of component suppliers and Independent Aftermarket
Service Providers (IASP).

A simultaneously more restrictive and more comprehensive design of
Open Book Accounting

The study has shown how these particular resource interdependencies shape
the design and use of OBA in the studied interface. The specific characteris-
tics become particularly visible when the results of the study are compared
with earlier studies of “traditional” translation interfaces in which no mainte-
nance-related interdependencies have been observed and discussed (Cooper
and Slagmulder, 1999a, 2004, Agndal and Nilsson, 2008, 2009, 2010). The
observed design might for example be characterised as more restrictive with
regard to some aspects and more comprehensive with regard to some other
aspects. Despite the existence of a high number of actors in the interface, a
more limited set of participants is for example involved in OBA. Only the
equipment manufacturer, its customer and the supplier of one major com-
ponent, Component X, for which the equipment manufacturer does not pro-
vide maintenance-related support itself, are involved in the exchange. While
the exclusion of competing suppliers and buyers has also been noted in ear-
lier studied translation interfaces (see in particular Cooper and Slagmulder,
1999a, 2004), the conscious, proactive exclusion of component suppliers and
IASPs is particularly notable. Following their own distinct interests, these
actors might destabilise the focal information exchange with conflicting in-
formation on the qualities and pricing of maintenance-related resources.
Component suppliers and IASPs are accordingly not only disinvited from
the focal OBA exchange; the equipment manufacturer implements even a
long list of means that reduce their ability to develop potential parallel rela-
tionships with its customers.

Maintenance-related interdependencies necessitate also the exchange of
different data items between the equipment manufacturer, its customer and
the supplier of Component X. Compared to eatrlier studied translation inter-
faces (e.g. Agndal and Nilsson, 2008, 2009, 2010), the studied equipment
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manufacturer restricts for example access to commercial information beyond
price information that is required to assign a monetary value to the many
hundreds of maintenance-related exchange episodes that take place over the
life cycle of individual machines. It also restricts the access to technical in-
formation beyond that required during the use and maintenance of the equip-
ment (operations and maintenance manuals, spare part books). At the same
time, it provides additional information on spare part-related Life Cycle Cost
(LCC) and expected opportunity and labour cost (service interval lengths,
machine availability, ease of serviceability). Besides the provision of infor-
mation on upcoming projects and machine demands, the studied customer
provides the equipment manufacturer also primarily with different mainte-
nance-related data items. Examples are information on the current status of
its vehicles and experienced LCC. The equipment manufacturer provides the
supplier of Component X with the name and geographical location of cus-
tomers which have the component implemented in their machines and, ac-
cordingly, likely require maintenance-related support. It might also escalate
particular maintenance-related problems its customers experience and that
have not been resolved in a satisfactory manner directly between its customer
and component supplier. The buyer and component supplier, in turn, directly
exchange information on the use of the component, lead time and commer-
cial price information for spare parts, replacement components and labour.

Coordination of primarily maintenance-related interdependencies

The study highlighted also the different attention directing and decision fa-
cilitating uses of OBA information in the interface. Compared to earlier stud-
ied translation interfaces (Cooper and Slagmulder, 1999a, 2004, Agndal and
Nilsson, 2008, 2009, 2010), less focus appears to be placed on jointly manag-
ing interdependencies related to product development and manufacturing.
These matters are accordingly mostly dealt with znfernally by the equipment
manufacturer. The OBA information provides here an important lens
through which particular design related decisions might be analysed. They
are for example not only analysed in terms of their implications for perfor-
mance and production cost, but also increasingly in terms of their influence
on long-term maintenance-related costs. In comparison to earlier studied
translation interfaces, OBA is also not drawn upon to motivate price changes
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as a consequence of fluctuations in input costs, exchange rates, volumes and
efficiency improvements or to proactively manage potential supply disrup-
tions in product development and production (Cooper and Slagmulder,
1999a, 2004, Agndal and Nilsson, 2008, 2009, 2010).

Instead, the information directs primarily attention to and facilitates de-
cision making with regard to maintenance-related resources in the interface.
In the relationship between the manufacturer and buyer of capital equip-
ment, the OBA information draws for example attention to the machines’
long-term cost, potential deviations from theoretical, specifically adapted
LCC calculations and the need to improve LCC calculations and reduce
maintenance-related costs further over time. We could also observe how the
equipment manufacturer directs more attention to investments into and the
coordination of different maintenance-related resources. These include
maintenance-related sales and marketing resources, component repair cen-
tres and logistics facilities. In addition, attention is directed to considering
the launch of specific maintenance-related products, such as upgrade kits and
plug and play kits. Moreover, the information exchange directs the attention
of the studied equipment manufacturer to certain aspects of its relationships
with its indirectly connected major component suppliers. With regard to a
first group of major component suppliers, it for example directs attention to
the potentially excessive pricing of subcomponents. With a second group, it
directs attention to the coordination of component repairs. With a third
group, it directs attention to the pricing of replacement components, differ-
ent perceptions of opportunity costs and the need to tightly coordinate
maintenance-related work.

The observed differences in the design and use of OBA might be ex-
plained by the high importance of maintenance-related costs and the self-
interest of the involved actors. Maintenance-related costs outweigh for ex-
ample initial machine costs by far and are connected to higher degrees of
uncertainty. The active, joint management of these costs is accordingly em-
phasised in the interface. Moreover, the manufacturer’s interest to charge
value-based premium prices might be seen as limiting the possibility to dis-
close more detailed commercial and technical information and to discuss
joint adaptations in product development and manufacturing.
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9.1.2 Open Book Accounting and the intra-organisational level

The study has also contributed with new knowledge on the way through
which information is exchanged in capital equipment sales. In line with prior
findings in other interfaces (Cooper and Slagmulder, 1999a, Caglio and
Ditillo, 2012), we could observe that most data items are not exchanged au-
tomatically through interlinked information systems, but manually between
individual business units of the participating firms. Furthermore, four groups
of business units of the equipment manufacturer could be distinguished that
are directly and indirectly involved in these manual information exchanges,
the specific pieces of information these have access to and their use of those
in the interface.

These specific findings have relevance beyond the context of capital
equipment sales. First, the study is the first one to describe the intra-firm
information design of one of the parties involved in OBA and to link it ex-
plicitly to the inter-firm OBA exchange. As such, it can confirm eatrlier spec-
ulations by other authors that firms might support OBA exchanges with
business unit- and interface-specific information designs on their firm level
(Tomkins, 2001, Caglio and Ditillo, 2012).

Second, the study highlights the involved complexities in providing busi-
ness units with the required information. In particular, the study highlights
that this does not only concern the provision of certain information to busi-
ness units, as suggested by prior research (see e.g. Kajiiter and Kulmala, 2005,
Wouters et al., 2005, Fayard et al., 2012), but also the conscious, proactive
hiding of other information from them. Customer-interfacing units appear
for example only be provided with information they are expected to share
with their counterparts in customer organisations in a next step. All other
financial and technical information is consciously hidden from these units.
The active hiding might be seen as a way to reduce behavioural uncertainty
for the involved business units (Drake and Haka, 2008) and to clarify their
internal and external roles. The study shows that accomplishing the desired
visibility is a complicated undertaking, in particular as Enterprise Resource
Planning (ERP) systems follow their own, in-built integration logics
(Davenport, 1998, Quattrone and Hopper, 2005). Firms appear accordingly

to draw on a patchwork of information systems and establish clear rules of
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data entry and access to support the access to business unit- and interface-
specific information.

Third, the findings highlight also that prior research’s focus on business
units that are directly involved in information exchanges might be too restric-
tive (see e.g. Drake and Haka, 2008, Chang et al., 2013, Caglio and Ditillo,
2012). Limitations of access to information for directly involved units build
for example on the possibility to escalate particular problems to ndirectly con-
nected units that have access to additional information. Directly and indi-
rectly connected units appear to also use the information to make different
kinds of prioritisations (Dent, 1987, Hakansson and Lind, 2004, Hakansson
et al., 2010). Moreover, indirectly units fulfil an important role in the defini-
tion of the information that directly involved units can access and share with
external business partners. If indirectly connected units are accordingly not
provided with more attention in future studies, important elements of the
design and use of OBA might be missed out.

9.1.3 Providing and hiding information in business networks

The observation that firms seem to not only provide a selective number of
data items, but also actzvely hide other information as part of OBA has led us
to two further insights of more general character. First, we might need to
reconsider our understanding of OBA as a tool to increase visibility in set-
tings in which complete invisibility otherwise pertains (see e.g. Gietzmann,
1996, Kulmala, 2002). From a network perspective, (in)visibility is never def-
inite; it is always relative (Tomkins, 2001). It depends on the network posi-
tion of the specific actor and thus all its relationships and information
exchanges it is involved in. It is also dynamic as actors constantly (re-)nego-
tiate their information exchanges and thereby also increase and decrease vis-
ibility for others. As changes in visibility are connected to changes in network
position, conflicts naturally occur.

Second, the study has highlighted different ways in which business firms
might relate a certain focal OBA information exchange to other information
exchanges in the wider business network. According to the study’s results,
firms might actively hide information, turn “public” information into irrele-
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vant one, change the incentives of other actors and collect additional infor-
mation that help them to create informational advantages over other firms
in the wider network. The study illustrates accordingly different ways in
which firms might (re-)act upon potentially conflicting information spread
by other firms that naturally nurture their own interests. By embedding their
own information exchanges with already existing, potentially conflicting in-
formation, firms can stabilise their information exchanges and improve their
own network position. These observations contrast accordingly also with
ptior literature that has mostly focused on the expansion/integration of in-
formation exchanges (e.g. Cooper and Yoshikawa, 1994, Kajiter and
Kulmala, 2005, Alenius et al., 2015), which suggests a suppression of inherent
conflicts.

9.2 Practical contributions

9.2.1 Managerial guidance for capital equipment manufacturers

The study’s results are particularly relevant for capital equipment manufac-
turers who want to sell their equipment based on its long-term cost and im-
prove the coordination of connected resources. An important conclusion
from the empirical study is that such initiatives should not be confused as
the mere provision of additional pieces of information on spare part-related
Life Cycle Cost, labour cost and opportunity cost. It is most likely also con-
nected to a simultaneously increased, proactive hiding of other technical and
commercial information on both the intra- and inter-organisational levels.
Such hiding might be seen as controversial, given general calls for increased
transparency in society (see for example Lamming et al., 2004). Equally, the
implementation of certain means to hide information, such as the differenti-
ation rather than standardisation of frequently exchanged components and
subcomponents, might run counter to normative guidance in the business
literature focusing on other types of products and buyer-supplier interfaces.
Proactivity is also emphasised as it is difficult to retract information once it
is made available due to competition law and the longevity of the equipment
and corresponding documentation material. In their implementation efforts,
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managers might accordingly benefit from the thesis as it provides some guid-
ance on how one might think about visibility in capital equipment sales.

Another important conclusion from the study is that capital equipment
manufacturers should focus on collecting and analysing machine status in-
formation and different kinds of feedback information from their customers.
The information provides not only opportunities for reducing long-term
costs together with customers. It also facilitates the development of an in-
formation advantage over aftermarket-focused competitors and enables a
more efficient coordination of maintenance-related resources. As the infor-
mation can accordingly be seen as the “life blood” of capital equipment pro-
viders and its accuracy is of high importance, managers might also want to
consider its automatized transmission and/or implement other tools that fa-
cilitate its continuous collection and analysis. Moreover, managers might
want to ensure that each of their business units receives access to relevant
data and necessary tools to draw the most benefit out of the information.
The study provides here detailed insights into how different business units
might use available information for attention directing and decision facilitat-
ing purposes.

9.2.2 Managerial guidance for other buyer-supplier interfaces

Managers from other industry sectors might also benefit from the study’s
results, in particular from those concerning the embeddedness of infor-
mation exchanges. An important conclusion of the study has been that the
introduction of any “new” focal OBA exchanges might rather constitute an
adaptation of already existing information designs on both the firm- and in-
ter-firm level. Managers might accordingly be recommended to begin any
OBA initiative with a thorough analysis of the already existing information
in the interface. This includes a consideration of the information that is cur-
rently exchanged with the specific business partner, but also any parallel in-
formation exchanges the firm itself and its counterparts are involved in. It
also requires an analysis of the access to information by business units that
are directly and indirectly involved in these exchanges.

As current and desired visibility are compared with each other, required
changes can be identified. Further internal organisational differentiation and
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a (re-)definition of data entry and access rules might for example be necessary
to proactively accommodate business partners’ concerns about the potential
spread of their sensitive information and minimise reputational risks. Simi-
larly, some earlier exchanged data items might need to be removed com-
pletely from future exchanges or should only be provided in less detailed
forms. At the same time, some new data items might need to be provided.
These demands might also require changes on the firm-level where the access
to information for individual business units might need to be redefined and
new information systems might need to be introduced. Based on the results
of the present study, it appears for example advisable to provide units directly
involved in the OBA exchange only with the information these might be
expected to discuss with external counterparts over time, given the charac-
teristics of the buyer-supplier interfaces these are involved in. At the same
time, it appears important to limit their access to other commercial and tech-
nical information as this might otherwise introduce behavioural uncertainty
and create goal conflicts. The access to more detailed information might in-
stead be limited to indirectly connected units to which related questions
might be escalated. Moreover, managers might need to consider how they
want to (re-)act to information provided by other actors in the business net-
work and that might conflict with the desired visibility. According to the
study’s result, this might stimulate additional co-operations with existing and
new business partners as well as firm-level adaptations.

9.3 Future research

While the thesis has refined and expanded prior research on OBA, several
lines for future enquiry remain. Scholars might for example continue re-
searching maintenance-related interdependencies and their influence on the
design and use of OBA in several ways. Due to resource constraints, this
study had for example to be limited to the perspective of the capital equip-
ment manufacturer and to translation interfaces. Accordingly, it might be in-
teresting to study more explicitly the perspective of other actors, such as
customers, component suppliers and IASPs, and, in particular, their firm-
level designs and uses of OBA. Furthermore, following the observation of
Burt et al. (2010) that capital equipment might also be exchanged via other
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buyer-supplier interfaces than translation interfaces, research might be ex-
panded to those. How does the presence of additional maintenance-related
interdependencies transform the design and use of OBA in these interfaces?
Given the observations made in this study, this appears an important empir-
ical question.

More research might also be warranted on the intra-organisational sup-
port of OBA. While this thesis has outlined some elements of the intra-or-
ganisational design and use in capital equipment sales via translation
interfaces, future research might study the intra-organisational support in
other interfaces. Based on the observations made in this study, it appears
advisable to not only focus on those business units that are directly involved
in the OBA exchange, but also on those that form indirectly part of it. As
this research might naturally touch upon formal information systems, one
might also expect some research bridging the so far separate literatures of
OBA and management accounting and Enterprise Resource Planning sys-
tems (see for example Dechow et al., 2007a, Dechow et al., 2007b, Granlund,
2011).

Finally, it appears useful to pay more explicit attention to how different
distinct information exchanges are related to each other in business net-
works. The study has outlined four ways in which firms might relate their
information exchange to conflicting parallel information exchanges of their
counterparts. Other ways of relating might, however, naturally exist.
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List of studies included in the literature
review

The literature review builds on 25 individual empirical studies reported in 17
publications. A list of the individual studies and the resource interface they
fall under is provided below.

Al.1 Standardised intferfaces

Publication Case(s)

Dekker and van Goor (2000) Dutch pharmaceutical network (manufac-
turer — wholesaler — retailer)

Dekker (2003) Sainsbury

Kulmala (2004) Cose 3

Agndal and Nilsson (2010) ReTailer

Kumra et al. (2012) Nirmaan Construction Co.

Romano and Formentini (2012) Caoses B
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A1.2 Specified interfaces

RESOURCE INTERDEPENDENCIES

Publication

Case(s)

Munday (1992)

Plastic moulding industry (survey study)

Cooper and Yoshikawa (1994)
Cooper and Slagmulder (1999a, 2004)

Tokyo-Yokohama-Kamakura supply chain
and indirectly connected actors

Seal et al. (1999)

European supply chain between an assem-
bler of subcomponents and one of its suppli-
ers

Mouritsen et al. (2001)

LeanTech

Kulmala (2004)

Case 1

Kajuter and Kulmala (2005)

Eurocar network

Agndal and Nilsson (2009)

Relationship one

Caglio and Ditillo (2012)

Knitwear division of luxury fashion company
and all directly connected suppliers

Kumra et al. (2012)

Yantra Tractor Co.

Romano and Formentini (2012)

Cases A

Alenius et al. (2015)

Food Store — Meat Pack — Meat Raw supply
chain and indirectly connected actors

A1.3 Translation interfaces

Publication

Case(s)

Cooper and Slagmulder (1999a, 199%9b, 2004)

Komatsu - Toyo Radiator (before the infer-
face changed to aninteractive one, see be-
low)

Agndal and Nilsson (2008)

CarMaker — AutoParts relationship

Agndal and Nilsson (2009)

Relationship three

Agndal and Nilsson (2010)

VehicleMaker, TeleCom

Kumra et al. (2012)

Vigyaan IT Ltd

Al.4 Interactive interfaces

Publication

Case(s)

Cooper and Slagmulder (1999a, 1999b, 2004)

Komatsu - Toyo Radiator (after the interface
changed to an interactive one)

Agndal and Nilsson (2009)

Relationship two




List of interviews and observations

Appendix 2

A2.1 Access negotiations with note-taking

# Date Function, title Organisa- Length P/T Rec.66
tional hh:mm:ss = ¢5
Unité4
1 2012-03-19 General Manager/Former strategic | Final 1:45:00 P N
purchasing manager
Purchasing Manager Indirect
2 2012-04-12 General Manager/Former strategic | Final 2:00:00 P N
purchasing manager
A2.2 Semi-structured interviews
# Date Function, title Organisa- Length P/T Rec.
tional Unit hh:mm:ss
1 2012-06-18 Production Manager Core 1:23:02 P
2 2012-06-18 Business Controller Final, Core | 1:00 P N
before

4 If not stated otherwise, the interviewee belonged to a “global” unit. In contrast, interviewees that are part

of the local country sales otganisation in the Asia/Pacific region ate marked as “SalesOrg”.

6 P=Personal interview in person, usual in a meeting room or the office of the interviewee;

T=interview conducted over the phone, usual due to geographic distance
% Recording (and verbatim transcription), Y=Yes, N=No
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3 2012-06-18 Strategic Purchaser, core product Core 1:53:47 P Y
4 2012-07-18 VP Strategic Purchasing Service 1:22:13 P Y
5 2012-08-15 Supply Chain Manager Core 1:49:06 P Y
6 2012-11-26 Strategic Purchaser, core product Core 2:22:34 P Y
7 2012-11-26 Product Portfolio Manager Core 1:58:04 P Y
8 2012-11-26 VP R&D, core product Core 1:45:34 P Y
9 2012-11-27 Strategic Purchasing Manager Final 1:43:13 P Y
10 | 2012-11-27 Purchasing Manager Indirect Final 1:35:37 P Y
11 | 2013-02-20 Tactical Purchaser Core 1:43:00 P Y
12 | 2013-02-28 Strategic Purchaser, core product Core 1:30:53 P Y
13 | 2013-02-28 Business Application Manager, Stra- | Final 2:11:39 P Y
tegic Purchasing

14 | 2013-02-28 Tactical Purchaser Core 0:22:33 P Y

15 | 2013-03-13 General Manager Final 1:51:33 P Y

16 | 2013-06-12 Engineer Core 1:57:50 P Y

17 | 2014-02-25 Strategic Purchasing Manager Service 2:18:05 P Y

18 | 2014-03-27 VP Finance Core 2:03:46 P Y

19 | 2014-03-31 VP Human Resources Core 1:56:06 P Y

20 | 2014-03-31 Strategic Purchaser, core product Core 2:23:42 P Y

21 | 2014-04-11 Business Application Manager Stra- | Final 1:34:13 P Y
tegic Purchasing

22 | 2014-05-07 Technical Service Manager Core 1:17:26 P Y

23 | 2014-05-07 Engineer Core 0:19:10 P Y

24 | 2014-05-14 Product Portfolio Manager Core 2:16:01 P Y

25 | 2014-05-19 Strategic  Purchasing Manager, | Core 2:23:06 P Y
electronic control systems

26 | 2014-05-20 Strategic Purchaser, ERP roll-out re- | Service 2:00:52 P Y
sponsible for purchasing

27 | 2014-05-21 Strategic Purchaser, Hydraulics Final 2:30:26 P Y

28 | 2014-05-21 Market Analyst Service 2:39:59 P Y

29 | 2014-06-04 Project Manager Core 1:39:32 P Y

30 | 2014-06-05 Project Manager, Purchasing De- | Final 1:37:03 P Y
partment

31 | 2014-06-05 Product Manager, responsible for | Service 0:59:31 P Y
core component

32 | 2014-06-16 Strategic Purchaser, core product Core 2:02:16 P Y

33 | 2014-06-16 Business Controller Final, Core | 2:00:00 P

before
34 | 2014-06-17 Project Manager New Develop- | Final 1:04:14 P Y

ment Projects, Purchasing Depart-
ment
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35 | 2014-06-17 Strategic Purchaser, Hydraulics Service 1:29:24 P
36 | 2014-06-18 R&D Manager, Hydraulics Final 2:42:37 P
37 | 2014-08-04 Global Engineering Manager, plus 2 | Service 3:02:27 P
engineers for parts of the interview
38 | 2014-08-05 Service Agreement Manager Service 2:30:09 P
39 | 2014-08-05 Project Manager New Product De- | Service 1:54:41 P
velopment
40 | 2014-08-15 VP Finance Service 2:18:20 P
41 | 2014-08-25 2 interviewees (present during | Service 1:40:19 P
whole inferview): Global Product
Portfolio Manager, Portfolio Man-
ager Service Products
42 | 2014-08-25 3 Product Portfolio Managers (pre- | Service 1:36:10 P Y
sent during whole interview)
43 | 2014-08-25 Product Specidalist, Fluids Service 0:13:41 P
44 | 2014-08-26 Strategic  Purchaser,  Standard | Service 1:36:13 P
Components
45 | 2014-08-27 Global Business Manager Final 1:55:02 P Y
46 | 2014-08-27 Product Specialist, Fluids Service 1:29:55 P Y
47 | 2014-09-02 VP R&D, core product Core 0:54:52 T Y
48 | 2014-09-24 Global Lead Buyer Fluid Manage- | Service 1:24:00 P Y
ment Solutions
49 | 2015-02-04 Global Supply Chain Development | Service 2:23:27 P Y
Manager
50 | 2015-02-04 Regional Business Manager, re- | Final 2:28:13 P Y
sponsible for Asia/Pacific
51 | 2015-02-05 Global Technical Service Manager, | Service 1:36:08 P Y
responsible for Final's products
52 | 2015-02-05 National Marketing Manager SalesOrg, 0:26:10 P Y
Service
53 | 2015-02-05 VP Marketing Service 1:32:31 P Y
54 | 2015-02-06 Product Line Manager Final 1:26:32 P Y
55 | 2015-02-10 Strategic Purchaser, Hydraulics Final 2:24:24 P Y
56 | 2015-02-12 Product Manager Service Products | Service 0:48:46 P Y
57 | 2015-04-20 Commercial Manager SalesOrg, 1:40:07 P Y
Service
58 | 2015-04-20 National Business Development | SalesOrg, 2:13:12 P Y
Manager Service
59 | 2015-04-21 Strategic Purchasing Manager SalesOrg, 3:09:57 P Y
Service
60 | 2015-04-22 Key account manager, responsible | SalesOrg 1:42:05 P Y

for Contractor
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61 | 2015-04-22 Pricing Manager Spare Parts & Ser- | SalesOrg, 0:56:23 P Y
vices Service
62 | 2015-04-23 Product Manager SalesOrg, 1:30:00 P N
Final
63 | 2015-04-23 Product manager, responsible for | SalesOrg, 2:20:27 P Y
core component Service
64 | 2015-04-23 Product manager SalesOrg, 1:40:41 P Y
Service
65 | 2015-04-24 National Marketing Manager SalesOrg, 1:12:03 P Y
Service
66 | 2015-04-24 Key account manager, responsible | SalesOrg 0:56:09 P Y
for Contractor
67 | 2015-04-28 National Service Manager SalesOrg, 1:51:41 P Y
Service
68 | 2015-04-28 Product Manager, responsible for | SalesOrg, 0:38:39 P Y
Final's products Service
69 | 2015-05-15 Business Line Manager SalesOrg, 1:45:23 T Y
Final
70 | 2015-05-18 Logistics Manager SalesOrg, 1:54:00 P Y
Service
71 | 2015-05-18 National Supply Operations Man- | SalesOrg, 2:13:00 P Y
ager Service
72 | 2015-05-18 Senior Management Accountant SalesOrg, 1:14:15 P Y
Service
73 | 2015-10-28 Business Line Manager SalesOrg, 1:46:46 T Y
Service
74 | 2015-11-02 2 inferviewees: Regional sales man- | SalesOrg, 1:51:27 T Y
ager/Key account manager, Re- | Final/
gional service sales manager Service
75 | 2015-11-04 Strategic Purchaser, Vehicle com- | Final 2:10:16 P Y
ponents
76 | 2015-11-04 Global Fleet Manager Service 1:51:51 P
77 | 2015-11-05 Strategic Purchaser, Hydraulics Final 0:26:20 T
Total interview length 132:34:49
Average interview length 1:43:19
Number of phone/personal interviews 5/72
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A2.3 Observations
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# | Date Length | Business unit / | Type of meeting
hh:mm | division

1 2012-03-19 | 0:30 Final, Core Short production tour through Final’s facilities

2 | 2012-06-18 | 0:30 Core Production tour through Core’s facilities

3 | 2014-05-05 | 0:30 Core Daily production pulse meeting, core components

4 | 2014-05-05 | 0:15 Core Weekly coordination meeting on product care pro-
jectsin R&D

5 | 2014-05-05 | 0:15 Core Bi-weekly R&D project meeting on progress of R&D
project A

6 | 2014-05-05 | 0:15 Core Daily pulse meeting of product portfolio managers

7 | 2014-05-05 | 0:45 Core Monthly meeting for employees working with core
components

8 | 2014-05-05 | 0:45 Core Monthly division meeting

9 2014-05-05 | 1:00 Core Management meeting, core component business

10 | 2014-05-06 | 0:15 Core Daily production pulse meeting, core components

11 | 2014-05-06 | 0:15 Core Bi-weekly pulse meeting on progress of R&D project
B

12 | 2014-05-06 | 0:30 Core Bi-weekly R&D project meeting on planned product
tests of R&D project C

13 | 2014-05-06 | 1:30 Final Weekly strategic purchasing department meeting

14 | 2014-05-07 | 0:30 Core Coordination meeting between production and
purchasing

15 | 2014-05-08 | 6:00 Final, Service, Meeting of strategic purchasing council for the

other product | commodity “hydraulics”
divisions

16 | 2014-05-09 | 0:30 Core Product quality meeting; discussion of recent war-
ranty claims and feedback from sales organisations
around the world, prioritisation for future product
care projects

17 | 2014-05-09 | 0:30 Core Meeting on inventory reduction project

18 | 2014-05-09 | 0:15 Core Coordination meeting on release of newly devel-
oped product to serial production

19 | 2014-04-22 | 8:.00 Final Internship day with fitters at assembly workstation,
among others discussion of different vehicles, their
modules and components, extended factory tour
and small chats with fitters at different other work
stations

20 | 2015-04-22 | 1:15 SalesOrg (Ser- | “Vehicle audit” and discussion of availability of

vice and Fi-
nal),
Contractor

maintenance-related resources
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21 | 2015-04-22 | 1:30 SalesOrg Guided tour at regional distribution centre
22 | 2015-04-24 | 2:00 SalesOrg (Ser- | Monthly “customer health meeting”

vice and Fi-

nal),

Contractor
Total length 25:15
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